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Executive Summary

Several key criteria or aspects will provide the technical basis for selecting a frit for SB3.  These
include:

•  Maximizing the projected Product Composition Control System (PCCS) operational
window size over the anticipated SB3 composition region

•  Providing a frit that is robust or insensitive to anticipated sludge composition variation

•  Improving or maintaining high waste loadings (WLs)

•  Improving or maintaining high melt rates

•  Providing a “frittable” additive or frit composition

Given the five key criteria can be competing, the basis for not only developing but ultimately
selecting a frit for SB3 is complex.  The selection process should not be made based on a single
criterion but a collection of criteria that provide insight into the economics of processing SB3.  A
balanced approach should be utilized in both the development and selection.

A unique, but technically sound methodology was developed and implemented for this study to
guide frit development activities.  The methodology utilized was a sequential, iterative process
capable of discerning the effects of frit composition on the projected PCCS operational windows
and robustness to sludge variation.  Comparisons among the frits were conducted using objective
metrics that were developed to aid in this decision making process.

The model-based assessments indicate that judicious selection of the frit can yield processable
and durable products at attractive waste loadings for all washing scenarios.  The results provide
support for the concept of developing specific frits for specific sludges to optimize PCCS
operational windows and waste throughput.  Given this, an aggressive washing strategy may not
be required to assure processability or product quality as long as alternative frits are considered
(assuming there are no other glass- or process-related restrictions such as anion solubility, H2

generation, redox control, or rheological control issues).  Again, the assessments are based solely
on PCCS model predictions and do not include assessments of melt rate or frittability that are part
of the integrated testing methodology.  The integrated strategy should lower the risk of
introducing a feed into DWPF that although on paper is very attractive (in terms of waste loading)
results in a very difficult feed to process (in terms of melt rate).  In fact, this strategy should
provide the basis for developing a decision matrix in which optimum waste throughput could be
targeted.
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Acronyms
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TL liquidus temperature

THERMO  Thermodynamic Hydration Energy Reaction Model
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1.0  Introduction

Approximately 130M L of sludge/supernate high-level radioactive waste (HLW) is currently
stored in underground carbon steel tanks at the Savannah River Site (SRS) in Aiken, South
Carolina.  The Defense Waste Processing Facility (DWPF) began immobilizing these wastes in
borosilicate glass in 1996.  Currently, the radioactive glass is being produced as a “sludge-only”
composition by combining washed high-level sludge with glass frit and melting.  The glass is
poured into stainless steel canisters that will eventually be disposed of in a permanent geological
repository.

Currently, DWPF is processing Sludge Batch 2 (SB2) and is planning to start processing Sludge
Batch 3 (SB3) in the spring of 2004 (WSRC 2001).1  A sludge batch is defined as a single tank of
sludge slurry or a combination of sludge slurries from different tanks that has or will be qualified
for eventual transfer to DWPF.  Sludge Batch 3 will be primarily Tank 7 sludge mixed with the
heel of Sludge Batch1B (SB1B), contributions from Tanks 18 and 19, and an H-Canyon slurry
containing precipitated Pu with Gd (Jilani 2002).  The sludge from Tank 7 is expected to contain
several components that are considered atypical of DWPF sludge to date including higher levels
of noble metals than previously processed sludge batches (Peeler et al. 2002a).  Other atypical
components that may be present in this sludge batch include sand, coal, Am/Cm precipitate (Patel
2002), sodium oxalate, and zeolite (Jantzen et al. 2002a).  Based on the process history for Tank
7, it is estimated that significant quantities of sand/coal (~7723 kg) and sodium oxalate (~300,000
kg) have been added to this tank (Goslen 1984; Fowler 1980).

The quantities of sand, coal, and sodium oxalate may impact several processing parameters at the
DWPF.  High Level Waste Process Engineering (HLW PE) has issued a Task Technical Request
(TTR) requesting the Savannah River Technology Center (SRTC) to address these processing
impacts (Rios-Armstrong 2002a).  Fellinger (2002) provided a list of the various tasks that are
currently being addressed prior to DWPF’s accepting SB3.  Studies have been and are being
performed by SRTC to assess the effects of sand, coal, sodium oxalate, the Pu/Gd stream, and the
higher levels of noble metals on various SB3 issues [Herman et al. (2002a); Peeler et al. (2002a),
Bronikowski et al. (2002), Jantzen (2002b)].

One of the tasks identified by Fellinger (2002) involved an evaluation of potential frits for SB3.
Rios-Armstrong (2002b) issued a more specific TTR to address the frit development activity as
well as a subsequent variability study.  The focus of this report is solely on the frit development
activity, as the results of the variability study will be documented in a separate report.

Several key criteria or aspects will provide the technical basis for selecting a frit for SB3.  These
include:

•  Maximizing the Product Composition Control System (PCCS) projected operational
window size over the anticipated SB3 composition region

•  Providing a frit that is robust or insensitive to anticipated sludge composition variation

•  Improving or maintaining high waste loadings (WLs)

                                                          
1 Although the current HLW System Plan (WSRC 2001) projects the initiation of SB3 processing in the

spring of 2004, plans to expedite processing of SB3 are currently being assessed.  If proven feasible,
processing of SB3 could begin as soon as the spring/summer of 2003.
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•  Improving or maintaining high melt rates

•  Providing a “frittable” additive or frit composition2

The issues listed above will be used to guide the SB3 frit development task in an effort to
improve current DWPF baseline operations in terms of ease of processing, waste loading3 and/or
melt rate.  The ability to maximize the size of the DWPF PCCS operational window provides
flexibility in targeting waste loadings to meet processing goals.  This is strictly an ease-of-
processing goal targeted to provide as large of a compositional operating window and as much
flexibility as possible.

Another key criterion defining a viable frit for SB3 is the ability of the frit to be tolerant of
compositional variation in the incoming waste stream.  That is, providing a frit that is robust or
insensitive to relatively large variations in sludge composition (yields a relatively large
processing window when accounting for composition variation) is a major advantage.  A “robust”
frit will reduce uncertainties or questions associated with how the frit will respond to SB3 once
the qualification sample is obtained and compared to what is being used as the nominal or
targeted composition in current testing.  That is, a viable frit should not only be able to process
the nominal SB3 composition being used but should also be able to process (i.e., be robust to)
realistic variations of that composition while still maintaining adequate processing and product
characteristics.  The degree of tolerance can be measured by the ability to produce acceptable
glasses as one transitions from the nominal sludge case to compositions representing larger and
larger variation about the nominal.

Although the issue of waste loading is essentially built into the criterion of providing large
operational windows, a short discussion of this important topic is still warranted.   One method of
supporting site and U.S. Department of Energy (DOE) goals of accelerated cleanup is to improve
waste loading.  For DWPF, a new liquidus temperature (TL) model has been developed and is
pending implementation.  This model has been shown to yield higher waste loadings for projected
sludge batches (Brown et al. 2001).  The waste loading projections provided by Brown et al.
(2001) were based on Frit 165, Frit 200, and Frit 320.  Frit 165 was developed to be a “generic”
sludge-only frit (Soper et al. 1983), while Frit 200 was developed to be a “generic” coupled
operations (sludge-only plus high alkali from precipitate hydrolysis aqueous (PHA)) (Jantzen
1988) frit.  Frit 320 was developed specifically to improve melt rate for SB2 (Peeler et al. 2001a).
Although these frits may be viable in terms of processing SB3, none were specifically developed
for this sludge batch and, hence, may not be “optimal” for the projected SB3 composition.
Therefore, if the strategy is embraced of developing a frit for a specific sludge batch in an effort
to improve waste loadings (and potentially melt rate), one may be able to take advantage of the
specific sludge components and adjust the frit composition accordingly in the manner that Frit
200 was developed to accommodate PHA.  This strategy may allow for the development of frits
that provide not only a large PCCS processing window but simultaneously provide relatively high
waste loadings.  Therefore, in the assessments that follow, not only is the size of the PCCS
projected processing window (the interval of viable waste loadings) provided for each frit of
interest, but the ability of the frit to shift the PCCS operational window to higher waste loading is
also assessed.  For example, two unique frits may both yield a 10% waste loading range with one
frit providing the acceptable window over a 31 – 40 % waste loading interval, while the other
allows processing over a 41- 50% waste loading interval.  Depending upon other processing

                                                          
2 The term of “frittable” refers to the ability to produce a prefabricated frit (glass) from the proposed glass additives.
3 Waste loading (WL) in this report is simply calculated as the HLW oxide fraction of the final glass.
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characteristics (e.g., melt rate), the higher waste loading interval may be more beneficial in terms
of maximizing waste throughput and meeting the goals of accelerated clean-up.

As previously mentioned, although targeting higher waste loadings is a primary objective, other
processing constraints are also important.  Another critical constraint being assessed in this task is
melt rate.  Since DWPF is concerned with the amount of waste throughput to meet accelerated
mission plans, providing a frit that allows relatively high waste loadings but does not melt rapidly
may not be acceptable.  On the other hand, selecting a frit that does not yield a comparatively
high waste loading but provides a higher melt rate may be beneficial in terms of waste
throughput.  The balance between melt rate and waste loading must be carefully considered.  The
concept of this balance was recently evaluated in the assessment of the impact of higher waste
loading on melt rate for Frit 320 combined with SB2 (Lorier and McGrier 2002).  However, the
notion that reduced melt rates at higher waste loading is unacceptable should be tempered with an
evaluation of the total waste throughput.  More specifically, during an assessment of the impacts
of waste loading on melt rate, decisions on frit selection or targeted waste loading should not be
made solely on the relative melt rate.  The decision needs to consider the total sludge throughput
per unit time.  Currently, no models exist that can be used a priori to gain insight into the melt
rate of various systems.  Therefore, this assessment will be made solely by using a testing
methodology that was shown to be effective for SB2 (Stone and Josephs 2001).

The last criterion listed above is the desire to have a “frittable” frit (i.e., the targeted frit
composition will produce a glass that can be manufactured by a vendor) which stems from waste
acceptance issues.  Use of a prefabricated frit instead of batch chemicals stems primarily from
waste acceptance issues.  Currently, DWPF uses a frit that is ultimately blended with the sludge.
Samples of this blend are taken from the Slurry Mix Evaporator (SME), the compositions
determined, and properties are predicted from the measured composition to assure that they are
within the processing window.  Given the feed is acceptable in terms of various property
predictions, the feed is transferred to the melter, converted to glass, and poured into canisters.
This feed-forward process control strategy has been very effective in terms of assuring
processability and product quality.  Hence, frittability is an important criterion.

Given the five key criteria can be competing, the basis for not only developing but ultimately
selecting a frit for SB3 is complex.  The selection process should not be made based on a single
criterion but on a collection of criteria that provide insight into the ease of processing SB3 while
still making an acceptable glass.  A balanced approach should be utilized in both the development
and selection.  Another factor that could play a significant role in the selection of a frit is the
availability of an existing frit versus any procurement and manufacturing costs for an alternative
frit given frit fabrication requires a significant lead time.

The focus of this report is on frit development activities conducted solely on the basis of
predictions generated by DWPF’s PCCS glass property-composition models.  More will be said
about these models in the following sections, but for now it is enough to know that model
predictions, and model predictions alone, were used to guide the development of the candidate
frits discussed below and to select, from these candidates, those frits that were judged worthy of
additional consideration.  This was a sequential, iterative process that may be summarized as
follows: candidate frits were identified for and compared across nominal sludge compositions
(i.e., where each such composition is considered as a “best guess” view of SB3 sludge for a
potential washing scenario).  Two different sets of sludge compositions (an initial and a final)
were used to represent potential nominal SB3 compositions.  The initial set of compositions was
available early in the study and served as the basis for much of the preliminary development
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efforts.  The preliminary frits that were the most promising at this stage were carried over to a
stage of investigation that introduced variation around the nominal SB3 compositions.  This
approach was used to provide an idea of the robustness or tolerance of a candidate frit to
anticipated compositional variation (i.e., the ability of the frit to produce an acceptable product
for variations in the sludge based upon model predictions).  Comparisons among the frits were
conducted using objective metrics, described below, that were developed to aid in this decision
making process.  This two-staged (an assessment using only nominal compositions and then an
assessment with variation introduced) approach was then conducted for the second (or final) set
of SB3 compositions.  The information resulting from these efforts will hopefully serve as part of
the technical basis for the frit selection decision.  Assessments of frittability and melt rate will
complete this picture and these topics are to be covered in subsequent reports.

Objectives for this task are specified in Section 2.0.  In Section 3.0, the strategy or approach for
developing and assessing new or existing frits is discussed.  In Section 4.0, the property
acceptance criteria are established that will be used to classify properties predicted from models
as acceptable or unacceptable as projected operation windows are defined.  Various SB3
compositions (linear washing and decant composition projections) are summarized in Section 5.0
from which assessments will be founded.  Section 6.0 summarizes the Nominal and Variation
Stage assessments for the five linear washing scenarios.  Section 7.0 provides a detailed
discussion on the eleven decant compositions in terms of the Nominal and Variation Stage
assessments.  Section 8.0 provides insight into the use of various liquidus temperature acceptance
criteria and its impact on projected operational windows.  Section 9.0 provides a summary of
these assessments.  Recommendations and a path forward are presented in Section 10.0.
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2.0  Objective

The objective of this task is to provide DWPF with technical information from which a business
decision can be made in terms of the frit selection for SB3.  Several key criteria or aspects will
provide the basis for this decision:

•  Maximize the PCCS projected operational window size over the anticipated SB3
composition region

•  Provide a frit that is robust or insensitive to anticipated sludge composition variation

•  Improve or maintain high waste loadings

•  Improve or maintain high melt rates

•  Provide a “frittable” frit composition

The selection process should not be made based on a single criterion but rather on a collection of
criteria that provide insight into both the economics and processability of SB3.

The focus of this report is solely on the frit development activities associated with maximizing
the projected PCCS operational windows and providing a frit that is robust to anticipated sludge
variation. Assessments of frittability and melt rate are to be covered in subsequent reports.

This work has been prepared to address technical issues discussed in Technical Task Request
HLW/DWPF/TTR-01-00027, Rev. 0 (Rios-Armstrong 2002b) and in accordance with the Task
Technical and Quality Assurance Plan (Herman, Peeler, and Edwards 2002).
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3.0 The Strategy or Approach Supporting the Paper Study

Two stages were used to assess various frit/sludge combinations: the Nominal Stage and the
Variation Stage.  The Nominal Stage utilized a nominal SB3 composition representing a potential
washing scenario as outlined in Figure 3-1.  In general, candidate frit compositions were assessed
with respect to their ability to provide a relatively large operational window based solely on a
specific nominal composition – no sludge variation was accounted for in this phase.  Assessments
were made using predictions from models currently implemented in DWPF over the waste
loading interval of interest (25 – 60 wt%).  The property predictions assessed included those for
liquidus temperature (TL), viscosity (η), durability (normalized boron release – NL[B]), and
homogeneity.  Assessments were also conducted for the constraints associated with the sum of
alkali and/or Al2O3 concentrations (Edwards and Brown 1998; Peeler et al. 2000; Peeler et al.
2001b; Peeler et al. 2002b; Herman et al. 2002b).4  The associated constraints for these properties
were assessed at the Property Acceptability Region (PAR) limits (Brown and Postles 1996) –
these limits are defined in the next section.  Use of the PAR, instead of the more restrictive
Measurement Acceptability Region (MAR) was thought to provide a consistent, easily computed
metric which could be used to compare, efficiently and effectively, the relatively large set of
candidate frits.  Although the PAR was used as the basis for the comparisons, an assessment
using the MAR was performed on select frit/sludge combinations to assure that projected
operational windows were not dramatically affected (see Section 8.0).

Figure 3-1.  Evaluation Strategy Utilized in the Nominal Stage Assessment of SB3
Sludge Compositions.

                                                          
4 Given the projected high Na2O and Al2O3 concentrations in SB3, the potential of the projected glass compositions to

form nepheline was also assessed using a model provided by Li et al. (1997 and 1998). Although assessed, the
predictions did not limit the projected operational windows.
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The use of a nominal SB3 composition is consistent with the approach used by Elder (2002) as
initial assessments were made using existing frits (320 and 202).  It is recognized that the
Nominal Stage assessments do not account for anticipated compositional variation.  Therefore, an
increased risk would result with respect to processability or product quality if a decision were
based solely on this assessment without accounting for compositional variation.  For example,
consider the case if the Tank 7-qualification sample did not “match” the nominal composition
anticipated for this tank.  The obvious question would be:  “For the frit selected, is there a
processing window for this sludge?”.  The intent or focus of the Variation Stage assessment was
to gain insight into the robustness of candidate frits with respect to compositional variation.

Figure 3-2 provides an overview of the Variation Stage assessment.  Again, the major difference
between the two stages is the fact that the Variation Stage builds into its assessment an
anticipated variation of ±10% around the nominal composition.
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Select 
candidate 

frit

Generate the EVs (and 
centroid) of the sludge 

region representing 
+/-10% of nominal for a 
washing option for SB3 

Evaluate over the sludge loading 
interval of 25 - 60 %

Determine the interval (if any) of sludge 
loading that yields acceptable glass for all 

EVs and centroid

Determine the percentage of the EVs and 
centroid that yield acceptable glass at any 

sludge loading (within the interval of interest).

Determine the percentage of the EVs and 
centroid that yield acceptable glass over a 

sludge loading interval of at least 5% (e.g., 36 
to 40% sludge loading).

Compile the results of 
the evaluations for 

comparisons among the 
frits and/or sludge 
washing scenarios

Figure 3-2.  Evaluation Strategy Utilized in the Variation Stage Assessment
of SB3 Sludge Compositions.
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The ±10% variation used to define a sludge compositional region was determined by grouping the
components of SB3 into two categories: major and minor oxides.  The minors were considered
collectively as an “Others” component of the sludge.  For a selected, nominal SB3 composition
(one representing a potential washing scenario), the concentration of each of the major oxides
was multiplied by 0.90 and 1.10 to determine an interval of possible values for its concentration.
The concentrations of the minor components were summed, and this sum was multiplied by 0.90
and 1.10 to determine an interval of possible values for “Others” with the relative proportions of
the minors within the “Others” being determined by their nominal concentrations.  (See Section
5.0 for details.)  A mixture of the major components and the “Others” (i.e., a composition where
the sum of these concentrations adds to 1) with each component’s concentration being within its
interval of possible values is a feasible composition of the sludge region providing this
representation of SB3.  Obviously, there are an infinite number of such feasible compositions in
such a sludge region.

Statistical mixture experimental design methods were used to obtain an initial and manageable set
of such feasible compositions for each sludge region.  These methods include algorithms that can
be used to determine the extreme vertices (the bounding compositions) of a sludge region, such as
that defined in the preceding paragraph.  These algorithms are available in many statistical
software packages.  One such package in JMP Version 4.0.5 [SAS 2000] was used to generate the
extreme vertices (EVs) for mixture regions of interest for this study.5  An additional composition,
the centroid, was computed for each set of EVs generated during this study.  The centroid of a
sludge region is determined by averaging all of the EVs for that sludge region and this
composition was included along with the EVs in the assessments described below.

Once the EVs were determined for the sludge region developed around each nominal SB3
composition being considered, assessments were made using models currently implemented in
DWPF over the waste loading interval of interest (25 – 60 wt%) – see Section 4.0 for a more
detailed discussion of the models and PAR limits.  To obtain insight into the robustness of
candidate frits to this sludge variation, three metrics were developed (as shown in Figure 3-2).
These three metrics also provide a way to make meaningful comparisons among the candidate
frits for each sludge compositional region of interest.  The first metric was simply the waste
loading interval over which all of the EVs and the centroid SB3 sludge compositions were
deemed acceptable based on the established acceptance criteria.  The larger the projected
operational window for this metric, the more robust the frit is to anticipated compositional
variation.  A 0% result for this metric indicates that there is no waste loading interval over which
all of the EVs and centroid are predicted to be processable.

The second metric defines the percentage of the EVs and centroid that yield an acceptable glass at
some waste loading of interest.  That is, this metric provides the percentage of EVs and the
centroid that could be processed at some waste loading over the 25 – 60% interval.  A high
percentage for this metric provides a fair and standard comparison between frits and is an
indicator to the robustness or insensitivity of the frit to composition variations in sludge.  For
example, a 100% for this metric would indicate that all of the EVs generated (accounting for the
±10% variation) and the centroid could be processable at some waste loading within the interval
                                                          
5 The extreme vertices (EVs) for a particular sludge view are the "corner points" of the region determined

by applying the ± 10% variation about the nominal composition for that sludge view.   The
corresponding centroid for the sludge view is simply the arithmetic average of these EVs.
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from 25 to 60%.  A 50% result on this metric would indicate that only 50% of the EVs would
yield acceptable glass at some waste loading between 25 – 60%.

The third metric builds upon the second and serves as a measure of the percentage of the EVs and
centroid that yield an acceptable glass over a minimum waste loading range of 5% within the 25 –
60% window being evaluated.  Again, the higher percentage calculated for this metric indicates
that the specific frit composition is relatively robust to potential sludge composition variations.
More specifically, a 100% for this metric would indicate that all of the EVs and centroid would
be processable over a (minimum) 5% waste loading interval.  In the assessments that follow, if
this metric yields an indicator of 100%, efforts will be made to identify the minimum waste
loading interval over which the EVs and centroid would be processable.

Additional metrics could be developed but the authors feel that the three being utilized provide an
adequate indication of the projected operational windows and robustness of each candidate frit for
the waste streams of interest.  These metrics should not be used as the sole basis for the frit
selection process, but should be factored into the decision making process along with assessments
of frittability and melt rate.  The authors feel that the strategy being utilized for the development
of the SB3 frit is not only technically defensible, but that it also provides a methodology that
could be used for similar frit development activities in the future.

As previously mentioned, the assessments and comparisons documented here are based solely on
model predictions; no experimental work was performed in support of these assessments.  The
assessments are also a function of the underlying assumptions made with respect to the impacts of
sludge washing on the ultimate composition of SB3.  It should also be noted that an additional
underlying assumption is being made with respect to the projected operational windows by the
use of centroid and EV compositions.  The assumption is that the property predictions for a
sludge region of interest are bounded by the predictions generated from the EVs and that
compositions lying between the EVs (i.e., such as the centroid) would yield property predictions
that are acceptable if those from the EVs were acceptable.  This assumption is valid when the
property behavior is expected to be linear over the compositional region of interest.  This
assumption adds minimum risk to the projected operational windows with the highest concern
being predictions of TL from the highly non-linear TL model (Brown et al. 2001).
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4.0  Property Acceptability Region (PAR) Limits
Used for Assessments

The assessments discussed in this report are based solely on property predictions generated by
glass-property models.  Property measurements were not performed (experimentally) as part of
this study.  DWPF uses the PCCS to determine the acceptability of each batch of SME feed
before processing in the melter.  Acceptability is determined by the PCCS by imposing several
constraints on the SME content composition.  The PCCS constraints relate process or product
properties, which take into account modeling, analytic, and measurement uncertainties.  The
uncertainties are accounted for in two steps.  The first is the uncertainty due to the property
model, which when accounted for provides the Property Acceptability Region (PAR).  The
second, and more restrictive, is the uncertainty due to sampling and analytical (grouped under the
heading of measurement).  This uncertainty is accounted for, when necessary, in addition to the
property uncertainty, and the resulting region defines the Measurement Acceptability Region
(MAR).  The baseline document guiding the use of these models is “SME Acceptability
Determination for DWPF Process Control” by Brown and Postles (1996).

The property predictions assessed in this study included durability (Product Consistency Test
[PCT] [ASTM 1998] response in terms of ∆GP), viscosity at 1150°C (η1150°C), TL (new model),
homogeneity, and Al2O3 and alkali concentrations.  Jantzen et al. (1995) and Brown et al. (2001)
provide a more detailed discussion on the development of these models.  To establish or project
operational windows for sludge/frit scenarios of interest, the predicted properties must be
assessed relative to established acceptance criteria.  Acceptable predicted properties for this
assessment are based on satisfying their respective PAR limit values (see Table 4-1)—not the
more restrictive MAR limits. Because the PAR limit for the new TL model is compositionally
dependent (Brown et al. 2001), the PAR limit was conservatively set at 1010ºC to allow for a
quick assessment.  In fact, Brown et al. (2001) have demonstrated that the PAR limits for the new
model will not be this restrictive (in terms of limiting the projected compositional operating
window) for various glass-forming systems.  Therefore, in the assessment discussions that follow,
if the new TL model limits the projected operational window, one must remember the use of this
conservatively set PAR limit.  More specifically, failing this constraint (as currently defined) does
not necessarily mean that it would be an unacceptable glass given the conservative 1010ºC PAR
limit.

Predictions of homogeneity were calculated and the constraint was imposed in terms of limiting
projected operational windows.  More specifically, a glass that failed the homogeneity constraint
at the PAR but passed all other criteria was deemed unacceptable.  This decision is based on the
fact that the technical basis to replace the homogeneity constraint with the Al2O3 and sum of
alkali constraints is currently being developed.  Although the results from previous studies
(Edwards and Brown 1998; Peeler et al. 2000; Peeler et al. 2001b; Peeler et al. 2002b) indicate
that replacing the homogeneity constraint with the Al2O3 and sum of alkali constraints does not
compromise product quality and provides more flexibility for DWPF operations, Herman et al.
(2002b) are performing the final task to address this issue.  In that study, the technical basis for
unconditional elimination or replacement of the homogeneity constraint via application of the
Al2O3 and sum or alkali constraints is being assessed over a bounding compositional region.
Given the results and/or conclusions were not available at the time this assessment was initiated,
continued use of the homogeneity constraint to limit the projected operational window was
warranted.
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Table 4-1.  PAR Limits for Various Properties
Property PAR Limit
TL (new) < 1010°C

∆GP (durability) > -12.7178 kcal/mol

η1150°C (melt viscosity) 21.5–105.4 Poise

Homogeneity > 210.92
Al2O3 ≥ 3.0 wt% (in glass)6

Σalkali7 < 19.3 wt% (in glass)

                                                          
6 The Al2O3 and ∑alkali limits were developed by Edwards and Brown (1998) to allow the homogeneity constraint to

be relaxed from the MAR to the PAR.  An alternative criterion would be a minimum Al2O3 content of 4 wt% with no
constraint on the sum of alkali over the composition region evaluated.

7 Alkalis included in this sum are Na2O, Li2O, Cs2O, and K2O.
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5.0  Basis for SB3 Compositional Scenarios

Two primary inputs are required to assess the projected operational windows, the waste loading
intervals, and the robustness: sludge or waste stream composition(s) and frit composition(s).
Given the focus of this study is to develop frit compositions for SB3, defining the nominal SB3
waste stream(s) and representing its (their) variation are required inputs.  For a given waste
stream composition, one can select candidate frit compositions, and ultimately assess or define
glass compositional regions or operating windows based on established acceptance criteria (see
Section 4.0).

Prior to receiving information from HLW PE with respect to the projected sludge compositions as
a function of washing or decants, an initial phase (Phase 1) of frit assessments was made using
projections of SB3 sludge compositions based on an assumed washing scenario.  Existing or
newly-developed candidate frits were then assessed against these initial SB3 compositions
following the strategy of Section 3.0 and the criteria of Section 4.0.  Once the final (more
definitive) washing or decant information for this study was received from HLW PE, a second
assessment (Phase 2) was made for the frits that appeared to be promising from the initial
projections given that differences did exist between the initial and final compositions.  The results
from these two phases of study are presented in Sections 6.0 and 7.0, respectively.

5.1 SB3 Compositions for Nominal Stage Assessments

Table 5-1 summarizes the nominal SB3 sludge composition (in oxide wt%) and masses (in kg) on
an oxide basis as reported by Peeler et al. (2002a).  This nominal SB3 composition includes the
Tank 51 heel, Tank 7 sludge (including sand and the Tank 18 and Tank 19 sludge transfers), and
Am/Cm and Pu/Gd additions and is based on a weighted average of the individual sludge masses
either reported or calculated.  The potential zeolite contribution from Tank 19 is not included.  It
was also assumed that the individual streams were evenly distributed or uniformly blended,
resulting in a “constant” feed to the melter (once frit additions are made).  More specifically, the
nominal SB3 sludge compositions represented by Peeler et al. (2002a) assumed that none of the
individual waste streams or sludges comprising SB3 constituted a “spike” in the composition
during processing of a limited portion of SB3.  That is, each of the individual streams is assumed
to be well blended into SB3.  The nominal SB3 compositions (and thus the assessments based
upon them) do not account for any variation in the blending of the waste streams comprising SB3.

The nominal SB3 composition provided in Table 5-1 does not account for the sodium oxalate
(Na2C2O4) that could be present in Tank 7 as reported by Goslen (1984) and Fowler (1980).  The
total mass of sodium oxalate added to Tank 7 was estimated to be as high as 660,000 lbs (or
299,640 kgs).  Studies are being performed by SRTC to assess the effects of sodium oxalate on
different SB3 issues [Herman et al. (2002a); Bronikowski et al. (2002), Jantzen (2002b)].  One of
the critical issues being addressed is the degree of washing that is required to meet specific
operational constraints (e.g., H2 generation and flammability), processing constraints (e.g., redox
control), or product constraints (e.g., durability).  Although not accounted for by Peeler et al
(2002a), it is the intent of this assessment to address a series or suite of washing options that
ultimately affect the amount of sodium transferred to the melter.

It also should be noted that the nominal composition does not account for the potential
introduction of a monosodium titanate (MST) stream.  Based on the HLW System Plan (WSRC
2001) it is anticipated that a limited volume of MST will be blended into SB3.  However, given
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the current uncertainties of if, when, and/or how (e.g., blended over the entire SB3 campaign or
spiked into a limited portion of the SB3 campaign) that stream would be blended with SB3; its
contribution was not accounted for in the initial assessment (Phase 1).  Although not accounting
for this stream does add some technical risk to the projected operational windows in the initial
assessment, its impact should be minimal.  The latter statement being based on the fact that the
volume of MST is anticipated to be relatively low (~1200 kg/yr8; compared to the 366,886 kg of
SB3 without the contribution of sodium oxalate).  In addition, risks should be minimal for most
of the cases considered in this report given the majority of the projected operational windows are
either durability or viscosity limited (given the relatively high sodium concentration in the final
glass).  In these cases, and assuming the major impact of the MST (assumed to be primarily TiO2)
would be to increase TL, the upper waste loading limits should not be impacted.  It would only be
in cases where the upper (or lower) waste loading interval is TL limited, that the introduction of
MST would be expected to cause changes to the projected operational windows.  This latter
statement assumes the single-component solubility limit for TiO2 is not exceeded at the higher
waste loadings.  The impact of TiO2 on glass properties is being assessed by Herman et al.
(2002b), and the SB3 variability study will also assess this potential impact.

                                                          
8 Based on personal communication with Mark Drumm (7/15/02), the current material balance information indicates

that the MST plant would send approximately 18,000 L of solution at 15 wt% MST to the DWPF each year.
Assuming a 0.4 g/L solution and a full time operations, this would translate into approximately 2700 lbs of MST per
year coming into DWPF.
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Table 5-1.  Nominal SB3 Composition (in wt%, calcine oxide basis)
(same as Case #4 as reported by Peeler et al. 2002a)

Oxide

SB3 baseline with
Pu/Gd and Am/Cm

Without Na2C2O4

Ag 6.85E-04
Al2O3 18.102
AmO2 4.28E-03
BaO 0.25
CaO 3.60
CdO 1.18E-05
Ce2O3 0.355
Cm2O3 6.47E-04
Cr2O3 0.374
CuO 0.198
Eu2O3 4.68E-05
Fe2O3 40.270
Gd2O3 0.051
K2O 0.431
La2O3 0.206
Li2O 2.94E-03
MgO 0.189
MnO 7.177
MoO3 2.17E-04
Na2O 10.629
Nd2O3 0.682
NiO 1.611
PbO 0.302
Pd 0.037
Pr2O3 0.186
PuO2 0.052
RuO2 0.278
Rh 0.078
SiO2 3.343
Sm2O3 0.10
ThO2 0.143
TiO2 1.04E-04
U3O8 10.188
ZnO 0.411
ZrO2 0.743
Total           100.00
Mass

(in kg)
366886.24

Note: Anions/halides not reported.
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5.2 Initial Projections of SB3 Composition as a Function of Washing

At the time this task was initiated, uncertainties associated with the actual quantity of Na2C2O4 in
Tank 7 and the fraction that would ultimately be transferred to SB3 given the various washing
scenarios being considered were being addressed.  From a glass formulation perspective and
resulting properties, the unknown quantity of Na2O resulting from the Na2C2O4 will have a major
impact on the overall sludge composition and ultimately the frit development efforts.  That is, frit
formulation efforts will have to account or compensate for the varying Na2O concentrations that
could be present in the sludge and ultimately the glass as different washing schemes are
considered.  As one transitions from a 100% washed case to a 0% (or minimal) washed case, the
assumption is that the amount of Na2O in sludge will increase.  It has been further assumed in the
Phase 1 assessment (due to the inaccessibility of sludge washing calculations) that washing only
reduces the amount of Na2O contributed from the oxalate source which is soluble with no impact
on other components associated with SB3 (as listed in Table 5-1).  The result of this assumption
is essentially a dilution effect of the nominal SB3 composition with varying amounts of Na2O as
the different washing percentages are reviewed.  For example, consider a 50% washed sludge
case.  The 299,640 kg of Na2C2O4 would be reduced to ~149,820 kg (50% of the projected total)
ultimately yielding an additional ~34,600 kg of Na2O which would be blended with the
366,886.24 kg of nominal SB3.  Given this assumption, the 100% washed case ultimately yields
the nominal SB3 composition provided by Peeler et al. (2002a) (referred to as Case #4 in that
report).  The 0% washed case should be bounding given that in this assessment, all of the sodium
oxalate would be transferred to the melter feed when in fact, a minimal amount of washing that
will remove some Na2O and other soluble species is expected prior to transferring SB3 to DWPF.

Table 5-2 provides a summary of the Na2C2O4 and Na2O contributions (in kg) for the various
washing schemes used in the Phase 1 assessment.  It is recognized that the assumption that
washing does not impact other components of the sludge may be partially unfounded; however,
incorporating sludge variation (see Section 5.3) around the nominal sludge(s) to develop frits
should bound this assumption.

Table 5-2.  Estimated Na2C2O4 and Na2O Masses as a Function of Washing

Washing Na2C2O4 (kgs) Na2O (kgs)
0% 299,640 138,584

25% 224,730 103,938
50% 149,820 69,292
75% 74,910 34,646
100% 0 0

Given the uncertainties associated with the degree of washing that will be required to meet
processing constraints (including solubility limits of anions), safety issues with respect to
hydrogen generation, melter flammability, and product quality issues, several washing scenarios
are being considered in the Phase 1 assessment.  Note that the potential impacts of coal and
oxalate on reduction/oxidation (REDOX) control is not being specifically addressed as part of
this study – see Jantzen (2002b).  Issues regarding anion solubility limits were also not addressed
in this assessment.  It is recognized that the concentration of sulfate, nitrate, and nitrite will
increase as one considers a less washed sludge, which may ultimately limit or dictate the degree
of washing targeted.  Prior to finalizing or selecting a particular frit/sludge washing flowsheet, an
evaluation of the anion solubility limits should be addressed.  In the assessment of melt rate, one
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must account for the nitrite and nitrate levels as these may have a significant impact on melt rate.
However, the nitrite and nitrate levels will vary with the processing performed in the Chemical
Process Cell (CPC) and the associated SB3 flowsheet.  In any case, the flowsheet should result in
a product that meets the nitrite destruction levels (i.e., all products should be less than 1000 mg/l
nitrite), but will have different nitrate and formate concentrations depending on the processing
strategy selected.

Table 5-3 summarizes the nominal SB3 compositions for the washing scenarios (using the
underlying assumptions discussed above).  Those oxides shown as bold are considered to be
major components as the projected concentration of these oxides is thought to be > 0.5 wt% in
glass over the waste loading range of interest (25 – 60 wt%).  Those oxides not bolded were
classified as minor (i.e., anticipated as not having a significant impact on predicted properties at
the concentrations expected in the glass).  This is consistent with Plodinec et al. (1995) who
indicated that trace components (elements whose oxides are present in the glass at concentrations
less than 0.5 wt%) do not have a significant impact on glass durability.  The “Others” component,
shown in Table 5-3, is a total of all minor components in the sludge.  For example, consider the
0%, nominal washed case that indicates a 3.69 wt% “Others” group.  This indicates that the minor
components account for 3.69 wt% of the sludge (calcined, oxide basis).  The wt% shown by each
minor component represents the percentage of that component in “Others”.  Therefore, the
percentage of each minor component in the sludge can be obtained simply by multiplying the
percentage of “Others” by the amount of “Others” in the sludge.  Consider Cr2O3 and the 0%
nominal washed case.  The nominal SB3 sludge (0% washed) contains 3.69% of “Others” (minor
components) of which Cr2O3 is 7.37%.  Therefore, the Cr2O3 content in the sludge would be
0.272 wt%.

Based on the underlying assumptions previously discussed, the major impact of washing on the
projected nominal compositions is related strictly to Na2O concentrations.  Concentrations of
Na2O in the nominal SB3 sludges range from 10.63 wt% to 35.13 wt% in the 100% washed case
(no sodium oxalate transferred) to the 0% washed case (complete transfer of the sodium oxalate),
respectively.  The contribution of other alkali (Li2O, K2O, and Cs2O) to the various sludge
projections is minimal with respect to Na2O (although their contributions will be considered).
With respect to frit development activities, the wide range of Na2O will make it extremely
difficult (or impossible) to develop a single frit that is tolerant or insensitive to this large
variation.  (It would be ideal to develop a single frit that would yield acceptable glasses for all
washing schemes over the waste loading interval of interest – assuming no adverse impacts of
other processing issues such as melt rate are encountered.)  Given this large variation,
adjustments in the alkali content of the frit are expected as the contribution of alkali from the
waste is accounted for.  More specifically, as sludge washing is increased, the alkali
concentration in sludge decreases, therefore, it is anticipated that the alkali content in the frit will
increase (perhaps making the targeted frit composition more “frittable” – a key criteria for frit
selection as discussed in Section 1.0).

5.3 Accounting for Anticipated Sludge Variation

Minimum and maximum values for each of the major components and “Others” group are also
shown in Table 5-3.  These intervals are based on ±10% variation around the components in an
effort to capture potential sludge variation that may be observed during processing of SB3 and
form the basis for the Variation Stage assessments.  Although the official SB3 qualification
sample has not been obtained, historical differences between projections in WCSystems and
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actual sample analysis have typically been within ±10% for the major oxides of interest.  In some
instances, the analytical results of the qualification sample have indicated differences larger than
expected when compared to WCSystems.  However, it is felt that the use of the ±10% is on
average a good approximation to the expected variation within a sludge batch.  This does not
indicate that any one of the nominal compositions will actually align itself (compositionally) with
the SB3 qualification sample.

As with the nominal sludge compositions, the most interesting issue associated with the addition
of the ±10% variation is the resulting Na2O intervals.  For the 0% washed case and a +10%
variation, the Na2O concentration is approximately 38.65%.  For the 100% washed case and a
-10% variation (on the nominal), the Na2O concentration is approximately 9.57% (in sludge).
Again, this large range in potential Na2O concentrations will obviously impact the frit
development strategy as a balance between the alkali contribution from the sludge and frit is
maintained.

Stone and Josephs (2001) and Lambert et al. (2001) indicated that melt rate was directly related to
total alkali concentration (melt rate increased as total alkali increased) for the SB2-based glasses.
Given this observation and the fact that the SB3 sludge could potentially provide a high % of
Na2O (considering an underwashed sludge), one option for the glass formulation strategy is to
take advantage of the relatively high alkali concentration in the sludge to improve melt rate as
was done during the development of Frit 200 to accommodate the high alkali PHA stream
(Jantzen 1988).  In doing so, the approach must balance the desire to improve melt rate with the
requirements to assure both processability (with respect to viscosity and liquidus temperature)
and product performance (durability).  To accomplish this, compositional adjustments to the frit
will be required.  Focusing solely on the desire to enhance melt rate could result in the DWPF
making a poor-quality product faster (ignoring the use of PCCS).  It is expected however that
projections of the operating window may become durability or viscosity (i.e., challenge the lower
limit) limited as glass formulation efforts try to balance the desire to increase melt rate and/or
waste loading (both affecting waste throughput) with the desire to minimize the number of
washes required.  Developing a system which is durability limited (e.g., having predictions of
elemental releases that limit the upper waste loading range) would be appropriate.  That could
indicate that enhanced melt rates may be realized without compromising product quality given
the conservatism in the model predictions.  Transferring from a liquidus temperature limited
system to a durability limited system may have advantages in terms of meeting the goals or
objectives of the accelerated clean-up mission.
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5.4 SB3 Composition as a Function of Decant

As previously stated, assessments were initially performed using the linear washing schemes
prior to receiving projected sludge compositions as a function of washing (or decant) from HLW
PE.  Elder provided the compositional estimates of SB3 as a function of decant.9  The elemental
concentrations provided by Elder were converted to an oxide basis (by multiplying by the
appropriate gravimetric factor) and these data are presented in Table 5-4.  These nominal
compositions form the basis for the final phase assessments (Phase 2) as described in Section 7.0.

General observations of composition as a function of washing indicate that the Na2O
concentrations decrease with increased washing (or decant).  Initially, the Na2O concentration
decreases relatively quickly with the differences becoming smaller as the decant number
increases.  All other components trend in the opposite direction – increased concentration as the
decant number increases.  Although this trend was expected, the Na2O concentration for the
minimum washed sludge (Decant #5) is lower than that associated with the nominal 0% washed
case (see Table 5-3), 31.205 versus 35.13 wt%, respectively.  This difference is based on the
assumptions made in the initial compositional projections given no washing models were
available at the time.  Given this difference, frits developed for the 0% washed case may be
alkali-deficient for the Decant #5 stream resulting in a smaller projected operational window or
lower melt rate.  This required alternative frits to be developed to compensate for the Na2O
difference.

It should also be noted that the compositional projections provided by Elder for the Phase 2
assessment include significant quantities of TiO2 ranging from 2.154% to 2.627% in Decant #5 to
Decant #15, respectively. TiO2 will be considered a major oxide when these sludges are evaluated
– the impact of TiO2 will be accounted for in the various Phase 2 predictions.  This is another
difference between the two assessments (Phase 1 vs. Phase 2) given the potential impact of the
MST stream was not accounted for in the initial phase assessment.

To account for impact of sludge variation on projected operational windows, select frits were
evaluated in terms of their ability to process ±10% variation around each major oxide associated
with two decants.  This formed the Phase 2 Variation Stage of the paper study assessments.  More
specifically, ±10% variation around the Decant #7 was selected to assess the robustness of frits
developed for the lower washed sludges.  Frits developed for the higher washed sludges were
assessed against a ±10% variation around the Decant #12.  This strategy was used given the
±10% variation around Decant #7 captured the value of each major oxide associated with the
nominal sludge compositions for Decant #5 through Decant #9.

                                                          
9 Personal communication with H.H. Elder via email dated 7/30/02.  Appendix A provides the data transmitted in the

personal communication (elemental wt%, calcine basis).
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6.0 Assessment of Linear Washing Scenarios (Phase 1):
Nominal and Variation Stages

Using the available PCCS process/product models, various frits will be assessed as a function of
SB3 washing.  Evaluating the predicted impacts and projected operating windows for candidate
frits will provide one of the primary criteria that should be used in the SB3 frit selection process.
It is not the intent of this study to recommend a frit to DWPF for SB3—only to provide insight
into the selection process.  In this section, Phase 1 assessments based on the nominal SB3 linear
washing scenarios are discussed using the strategy as defined for the Nominal Stage and for the
Variation Stage.

6.1 Nominal Stage Assessment

Elder (2002) has performed calculations similar to those being utilized in the Nominal Stage of
this study to determine that Frit 202 and Frit 320 are viable candidates for SB3 given a specific
number of washes and decants.10  Frit 202 was developed by Jantzen et al. (1988) as a “generic”
coupled operations frit – one that could be used for several combinations of sludge and sodium
rich PHA waste streams.  Frit 320 was developed specifically for improving melt rate for SB2
(Peeler et al. 2001a) – a sludge-only flowsheet.  Although neither frit was developed specifically
for SB3, the calculations performed by Elder (2002) indicate that Frit 202 and Frit 320 are viable
candidates for SB3 when considering different washing/decant options.  This is consistent with
the assessments performed by Peeler et al. (2002a) for Frit 320 and SB3 (although sodium oxalate
was not accounted for).  Given their viability and classification as “baseline” frits to this point,
assessments using both frits will be made over all washing cases being considered.

Although the Nominal Stage analysis (based solely on nominal compositions) should provide a
comparative or confirmatory analysis to the operational windows projected by Elder (2002),
slight differences in the acceptance criteria, acceptable limits (PAR vs. MAR), and SB3
compositions may yield slight differences.  It is anticipated that the incorporation of the ±10%
sludge variation in the Variation Stage will provide more insight into robustness and will bound
Elder’s calculations.  Table 6-1 summarizes the current “baseline” and alternative candidate frit
compositions used in the initial phase assessments (refer to Table 5-3 for the sludge
compositions).  The Nominal Stage assessment results are shown in Table 6-2.

                                                          
10  Frit 202 is more refractory (less total alkali) and is therefore capable of handling a less washed sludge that would

contain more Na2O.  The use of Frit 320 with an underwashed sludge has a higher potential to produce an
unacceptable product (limited based on predictions of durability) given the high alkali content in the frit which was
the basis for increasing melt rate for SB2.
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Projected operating windows (i.e., waste-loading ranges) for the five washing scenarios are
presented in Table 6-2 for each candidate frit composition over the waste loading interval of
interest (25 – 60 wt%).  In the following sections, various frit/sludge combinations are discussed
in terms of the projected operational window and the property prediction limiting the lower and
upper waste loadings.  Initially, an in-depth discussion linking the details provided in Appendix B
to the summary table (Table 6-2) is provided to demonstrate how the summary table was
developed.  This discussion will provide insight into the comparison of the predicted properties to
the acceptance criteria and the influence they have on establishing or defining the projected
operational windows.  Given the understanding of how the summary table was developed and
knowing the extensive number of combinations that result when coupling the candidate frits with
the different washing scenarios, detailed discussion of other frit/sludge systems will be brief and
select.  Given the classification of Frit 202 and Frit 320 as “baseline” frits to this point, both will
be discussed to some degree for each washing scenario considered.  Although a particular frit is
not specifically discussed in the text, one should not rule out its potential use.  Again, the
discussions are intended to provide insight into how the summary table (Table 6-2) was
developed and what information can be extracted and carried forward to the frit selection process.
It must be recognized that the assessments and projected operational windows are based solely on
model predictions – no experimental work was performed.

Detailed information regarding the predicted properties for the nominal compositions when
coupled with each candidate frit is provided in Appendix B (linear washing scenarios).  The
columns identified as “Type” summarizes the specific sludge being evaluated with the second
column (“Frit ID”) identifying the frit.  The third column “Satisfies PAR” represents the
comparison of the predicted properties versus the PAR limits as shown in Table 4-1.   The last
two columns specify the minimum and maximum WLs over which the specific sludge/frit
combination possess the characteristics described by the “Satisfies PAR” nomenclature.

6.1.1 0% Washed Case

For example, consider the 0% washed, SB3 nominal sludge case and Frit 202 (i.e., Table 6-3 is an
excerpt of this specific information from Appendix B).  For Row #1 (which represents a waste
loading range between 25 – 28% – see last two columns), the “Satisfies PAR” nomenclature
indicates “Durable; Visc.; Not Homog; New TL; Al2O3; and Alkali.”  This nomenclature indicates
that the nominal sludge/Frit 202 combinations over the WL range of 25 – 28% satisfies the PAR
limits (based on predictions using target compositions) for durability, viscosity, the new liquidus
temperature model (New TL), the Al2O3 lower limit, and the sum of alkali upper limit (Alkali).
However, this glass challenges the homogeneity constraint (as noted by “Not Homog”) at the
PAR.  That is, it fails to meet the homogeneity PAR acceptance value of 210.92 (as noted in
Table 4-1) and thus is predicted to produce inhomogeneous glasses over this WL range.  Based
on the acceptance criteria established in Section 4.0, this particular sludge/frit combination would
be restricted from DWPF processing based solely on the homogeneity constraint over the waste
loading range of 25 – 28%.
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Continuing the discussion of the Frit 202, 0% washed SB3 combination, as waste loadings are
increased to 29 and 30%, not only is the homogeneity constraint failed (at the PAR) but the sum
of alkali criterion is exceeded as well.  It should be noted that in this case, the Al2O3

concentration is less than 4 wt% with the sum of alkali content exceeding 19.3%.  If however, the
Al2O3 concentration is ≥ 4.0 wt%, there is no sum of alkali limit (over the compositional range
tested), which is the case for waste loadings of 31% and higher for this system.  Based on the
predicted property assessments, glasses in the 29 – 30% waste loading range are unacceptable and
thus not processable.  At WLs of 31% and higher, predictions of durability indicate unacceptable
glasses may be produced even though the Al2O3 concentration is > 4.0% (otherwise the “Not
Alkali” nomenclature would be shown).  The low viscosity limit is exceeded (as indicated by the
“Not L Visc”) at waste loadings between 42 – 60%.

Based on the assessment of the various property predictions, the SB3 nominal 0% washed sludge
when coupled with Frit 202 does not yield an acceptable processing window.  Table 6-2
summarizes this assessment by the use of “none” indicating that there is not a projected operating
window for Frit 202/0% washed SB3 nominal sludge combinations over the 25 – 60 wt% WL
range based on the acceptance criteria established (see Table 4-1).

Using the information in Appendix B, a projected operational window for the Frit 320/0% SB3
nominal sludge also does not exist.  The primary criterion that eliminates this specific frit/sludge
combination is the prediction of durability.  With the 0% washed sludge containing
approximately 35% Na2O and Frit 320 being a high alkali based frit (alkali added to improve melt
rate for SB2 [Peeler et al. 2001a]), combining these two inputs over the waste loading range of
interest would produce extremely high alkali based glasses – thus predictions of an unacceptable
durability or PCT response are expected.

Given the two “baseline” frits yield no processing window, alternative frits were developed for
the 0% washed nominal SB3 sludge.  It should be noted that neither Frit 202 nor Frit 320 was
developed for this specific waste stream so their application may not be warranted.  Alternative
frits that were developed include: Frits 400, 401, 402, 403, 404, 405, and 406.11  As previously
mentioned, a detailed discussion on each of the systems is not warranted but the reader is referred
to Appendix B for details of each system.

Based on the summary shown in Table 6-2, relatively large operational windows exist for all of
the alternative frits when coupled with the nominal 0% washed SB3 composition.  Frits 400, 401,
and 402 are two component frits (with different SiO2/B2O3 ratios) which are depleted of alkali
and, thus, are compensating for the high alkali content of the 0% washed sludge.  Projected
operational windows for Frit 400, 401, and 402 are 40 – 53%, 32 – 46%, and 46 – 57% WL,
respectively.  Although relatively large operational windows exist for these three frits, other
factors need to be considered in the frit selection process – melt rate and frittability.  Based solely
on composition, the primary issue with these alkali-depleted frits will be the desire to have a
“frittable” frit.  If proven to be unfrittable, their use may be eliminated especially if an additive
composition that is frittable yields a similar acceptable WL interval (assuming melt rates are
similar).

                                                          
11 During the frit development process, an alphanumeric nomenclature or system was used to identify specific frit

compositions.  These alphanumeric identifiers have been converted to a numerical series (the 400 series).  Appendix
C provides the conversion chart.
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To increase the likelihood of being able to produce a frit from additives, alkali additions to frits
403, 404, 405, and 406 were made.  Given the high concentration of Na2O in the sludge, Li2O
was used as the frit additive at relatively low concentrations.  The low concentrations primarily
being driven by issues associated with predictions of durability.

All of the alternative frits developed for the nominal 0% washed case appear to be primary
candidates.  This latter statement being based solely on their respective, relatively large operating
windows and the fact that the frits do contain alkali (Li2O) resulting in a higher potential to meet
the frittability constraint.  The upper waste loadings projected for Frits 403, 404, 405, and 406 are
52, 53, 44, and 48 wt%, respectively.  Higher waste loadings are limited by predictions of
durability and/or viscosity (challenging the low viscosity limit) which suggest that the frits being
developed are taking advantage of the high alkali concentrations of the waste.  More specifically,
targeting higher waste loadings for the 0% washed nominal sludge yields glasses that are enriched
in alkali promoting the formation of a less durable glass and/or driving viscosities below the
acceptable lower limit.  Not only does this suggest that the frits are taking advantage of the high
alkali in the sludge, but also that the property limiting upper waste loadings can be shifted from
being a TL-limited system to a viscosity and/or durability limited system based on predictive
models.  It should be noted that for the alternative frits developed for the 0% washed case, all
systems are either durability or low viscosity limited on the upper waste loading side.

The extremely high upper waste loading limit (57%) predicted by Frit 402 is very attractive.
However, as described in Section 6.2, its response to compositional variation is less than adequate
which detracts from it being classified as a primary frit candidate.

Again, numerous comparisons could be discussed.  The details from which the summary table
was developed is presented in Appendix B so that the reader can assess or make specific
comparisons of interest.

 6.1.2 25% Washed Case

As discussed in Section 5.0, as the degree of washing is increased, the Na2O concentration in the
linear washed sludge decreases.  Therefore, frit development activities compensated by adjusting
the alkali concentration and type as well as their ratios in perspective frits.  The Nominal Stage
strategy was used to assess the response of the projected operational window using model
predictions to these compositional changes.  Based on rudimentary glass science knowledge,
enhancing the alkali concentration in the frit improves the likelihood of being able to manufacture
a prefabricated frit from the proposed additives and potentially improves melt rate (based on the
observations by Stone et al. [2001] and Lambert et al. [2001]).

Given the classification as “baseline” frits, projected operational windows for Frit 202 and Frit
320 will be discussed initially.  In this section, general observations are made based on the
detailed information provided in Appendix B.  The reader is referred to this appendix to obtain
more details or to make specific comparisons of interest.

As was the case for the 0% washed sludge, use of Frit 320 is prohibited with the 25% washed
nominal sludge over the entire WL range of interest due to durability predictions.12  The more
refractory (less alkali) Frit 202 does produce an operational window with the nominal 25%
                                                          
12 Use of “prohibited” in this report refers to the inability to utilize a specific frit over the entire 25 – 60%

WL range of interest based solely on model predictions.
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washed sludge from 31 – 40 wt%.  Although the frit is more refractory, predictions of durability
limit access to waste loadings of 41% or greater.

Alternative frits developed for the 25% washed case include: 407, 408, 409, and 410.  All of these
frits yield relatively large operational windows based on model predictions with upper WL limits
in the low- to mid-50% range.  Although developed for the 0% washed case, Frits 405 and 406
provide operational windows for the 25% washed nominal sludge case.  The ability of a single frit
composition to provide operational windows for a range of sludge compositions is advantageous
and demonstrates a degree of operational flexibility.  It should be noted that the Nominal Stage
assessment is based solely on nominal compositions with the Variation Stage specifically
designed to provide insight into the robustness of each frit to possible compositional variation.

6.1.3 50% Washed Case

Continued washing of the sludge results in lower alkali concentrations that require compensation
via frit development or formulation activities in order to maintain a high degree of operational
flexibility.  The 50% nominal washed sludge contains approximately 25% total alkali.  Coupling
this nominal sludge with Frit 202 provides an operating window from 29 – 45 wt% with higher
waste loadings being limited by TL predictions – not durability or viscosity.  Use of Frit 202 may
be advantageous not only from a WL perspective, but given the current availability of the frit,
fabrication cost may be eliminated (assuming the quantity of frit existing would be sufficient to
process SB3) or at least minimized (assuming a limited quantity would be required from a
vendor).  The classification of Frit 202 as a primary candidate based solely on availability
assumes all other factors (such as robustness, operational window size, and melt rate) are equal.
If proven to meet or provide acceptable responses to the Variation Stage and melt rate, a cost
benefit analysis should be performed (including adjustments for total waste throughput) to assess
the advantages and (potential) disadvantages of this frit.

Use of Frit 320 is still prohibited from a durability perspective with this nominal sludge –
excessive alkali driving predictions of unacceptability.  As the degree of washing increases, the
alkali concentration in the sludge should decrease to a level in which Frit 320 could be utilized.

Based on the Frit 202 system being TL limited, compositional adjustments to drive the system
toward being durability limited were attempted – primarily via increasing alkali concentration.
The results were Frits 411 and 412.  Appendix B confirms that the Frit 411 and Frit 412 based
glasses are either durability and/or low viscosity limited at the higher WLs.  Based on model
predictions, there is no advantage of either Frit 411 or 412 in terms of the maximum waste
loading that could be potentially achieved relative to Frit 202.  In fact, use of Frit 412 reduces the
maximum WL by 2%.  However, the enhanced alkali concentrations may promote faster melt
rates that could manifest into higher waste throughput.  Lorier et al. (2002) demonstrated for a
Frit 320 based system that optimum waste throughput was not achieved at the highest possible
waste loading.  Therefore, consideration of melt rate for these two frits (relative to Frit 202) is
warranted during the frit selection process.  It should also be noted that the lower waste loading
limits for Frit 411 and Frit 412 are extended due to less restrictive challenges to the homogeneity
constraint.  This may provide more operational flexibility to DWPF although higher waste
loadings are desired or preferred, in general.
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6.1.4 75% Washed Case

Given the overall reduction of alkali in the 75% washed sludge, Frit 320 provides its first
operational window for this series of nominal sludge compositions.  The WL range allowed
extends from a low of 26% to a high of 41%.  Waste loadings of 42% or greater, are limited by
the low viscosity criterion – not durability.

Coupling Frit 202 with the 75% washed nominal sludge composition also provides an operational
window (29 – 35%).  Relative to the 25% and 50% washed cases with Frit 202, the window
became narrower or more restricted indicating that the use of Frit 202 may be more advantageous
for these lesser washed sludges.  (Frit 202 provided no operational window for the 0% washed
case).  High viscosity predictions limit access to WLs less than 29%; while predictions of TL

prohibit waste loadings greater than 35% for the 75% washed case.

Compositional adjustments to provide more operational flexibility to DWPF for this specific
sludge are shown through Frits 413, 414, 415, and 416.  All of these frits yield essentially the
same projected operational windows with respect to each other.  Lower WLs are on the order of
25 – 26%; with upper WLs ranging from 43 – 45%.  When compared to Frit 320 and Frit 202, the
upper WL limits achievable are higher with the alternative frit compositions developed by up to
4% and 10%, respectively.

One interesting comparison is the operational windows provided by Frit 320 compared to those
for Frit 416.  Frit 416 is based on a very minor compositional change to Frit 320. More
specifically, 1% of the Na2O was removed and added as Al2O3.  This slight change provided
access to both lower and higher WLs for this specific sludge.  As previously discussed, the Frit
320 based system failed the low viscosity limit at WLs of 42% and higher.  The 1% Al2O3

increased the predicted viscosity in a manner to shift the upper WL limit from 41% to 44% prior
to becoming both viscosity and TL limited at 45%.  Implications of becoming TL limited at 45%
are that additional shifts of Al2O3 for Na2O may not be effective in extending the upper WL limit
– although other compositional adjustments are possible.

6.1.5 100% Washed Case

As previously mentioned, the 100% washed case represents a sludge composition with no Na2O
contribution from sodium oxalate rendering this sludge to be relatively alkali deficient.  Use of
Frit 202 is prohibited (over the WL range of interest) with the 100% washed nominal sludge case
with high viscosity and/or TL limiting both lower and upper WLs.

Coupling the 100% washed sludge with Frit 320 does provide an operational window (25 – 37%)
with the system becoming TL limited at higher waste loadings.  This is consistent with the
findings of Peeler et al. (2002a), which assessed the addition of Am/Cm and Pu/Gd on SB3
(without sodium oxalate).

Alternative frits were developed (Frits 417, 418, and 419) to extend the upper waste loading
levels and potentially improve melt rate by increasing the alkali content in the frit to compensate
for the low content of alkali in the sludge.  This effort was semi-successful with respect to the
model-based projections of the operational window given that Frit 419 was the only alternative
frit to allow for higher waste loadings (based on use of the PAR criteria) when compared to the
Frit 320 based system. The enhanced alkali concentration in Frit 419 may also promote higher
melt rates that could manifest into higher waste throughput.  Based on the observations by Stone
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et al. (2001) and Lambert et al. (2001) the lower total alkali concentrations in Frits 417 and 418
may yield slower melt rates than either Frit 320 or Frit 419.  Coupling the projected slower melt
rate with lower upper WLs provided a basis for not considering these two frits as primary
candidates.

6.2 Variation Stage Assessment (Phase 1): Linear Washing Scenarios

As mentioned in Section 6.1, the Nominal Stage assessments are based on nominal SB3
compositions and do not account for anticipated compositional variation.  Therefore, an increased
risk would result with respect to processability or product quality if a decision were based solely
on this assessment without accounting for compositional variation.  For example, consider the
case if the Tank 7 qualification sample did not “match” the nominal composition used (from
Table 5-3).  The obvious question would be:  “For the frit selected, is there a processing window
for this sludge?”  The intent or focus of this stage was to gain insight into the robustness of
candidate frits with respect to compositional variation.

The Phase 1 Variation Stage was based primarily on EVs determined for each SB3 linear washing
scenario accounting for a ±10% variation around the major oxide.  Assessments were made using
models currently implemented in DWPF over the WL interval of interest (25 – 60 wt%).  Table 6-
4 summarizes the results of the Phase 1 Variation Stage assessment in terms of the three metrics
(defined in Section 3.0) for each frit/sludge combination.  Also shown in Table 6-4, are the results
of the Phase 1 Nominal Stage assessment for completeness. It must be recognized that the
assessments and projected operational windows are based solely on model predictions – no
experimental work was performed.

Detailed information regarding the predicted properties for the EV-based sludge compositions
(for each washing scenario) when coupled with each candidate frit is provided in Appendix D.
The column identified as “Sludge Loading (%)” summarizes the specific waste loading of
interest.  It should be noted that there are typically more than one row for each sludge loading
given the predicted properties for all EVs will vary dramatically.  The second column in
Appendix D (“Satisfies PAR”) represents the comparison of the predicted property versus the
PAR limits as shown in Table 4-1.  In this column, properties deemed unacceptable with respect
to the PAR acceptance limits are preceded by “Not”.  The last column (“# of EVs”) summarizes
the number of EVs whose common property predictions are classified by the “Satisfies PAR”
column.

Again, numerous comparisons could be discussed.  Detailed information is presented in Appendix
D and summarized in Table 6-4 so specific comparisons of interest can be made.  Highlighted
below are some general comments regarding the Variation Stage assessments for both existing
and alternative frits.  The discussion primarily focuses on high level comparisons for a specific
washing scenario but when applicable comparisons may be made with respect to a frit’s ability to
tolerate multiple washing scenarios.
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6.2.1 0% Washing Case

A detailed discussion for the Frit 202-based EVs is provided below to demonstrate how the
information in Appendix D can be translated to provide insight into the robustness of each frit to
anticipated sludge variation.  More specifically, this detailed discussion will outline or guide the
definition of the three metrics for the Frit 202 / sludge combination and translate how these
promote or support the frit selection process.  Again, Table 6-4 summarizes the information of all
frit / sludge combinations.

Consider the 0% washed EV-based sludges / Frit 202 information in Appendix D at the lower
waste loading of interest – 25%.  Four rows are shown at 25% WL with all four indicating that
the glasses produced by this combination are predicted to be inhomogeneous (at the PAR) and
thus would not be processable.  A high percentage of the 455 EVs also fail either the Al2O3 and/or
the sum of alkali constraints.  Therefore at 25% WL, there are no EV-based sludges that would be
processable with Frit 202.

As waste loadings are increased, durability limitations as well as homogeneity, Al2O3 and sum of
alkali restrictions eliminate the potential to process at 26% WL.  A review of each WL will
indicate that there is no WL interval in which all EVs can be processed based on model
predictions and the use of the PAR acceptance criteria.  This is reflected in Table 6-4 by the
“none” shown for the first metric.  An effective method to identify potential WLs or WL ranges
in which all 455 EVs can be processed is to scan the “# of EVs” column for 455 then evaluate the
“Satisfies PAR” column to assure that all predicted properties are acceptable (“Not” should be
absent from that row).  For example, consider WLs of 45% and higher (as shown in Appendix D).
The “# of EVs” column contains 455 which indicates that all 455 EV-based glasses (with Frit
202) fall into the same category.  Unfortunately, a review of the “Satisfies PAR” indicates that
these EV-based glasses are predicted to fail both the durability and viscosity PAR criteria.  This
again results in the “none” entry for the first metric in Table 6-4 for this system indicating that
there is no WL interval in which all EVs can be processed based on model predictions and the use
of the PAR acceptance criteria.

Also provided in Appendix D is a summary table for each frit / sludge combination being
evaluated.  The columns shown in this table are “WL Range”, “# of EVs and Centroid” and “% of
total”.  This summary table helps to define the second and third metrics for the Variation Stage
assessments.  The “WL Range” column indicates a waste loading interval (i.e., “0” indicates no
interval, “1” indicates a 1% WL interval, etc……) but does not specify the particular interval.
The “# of EVs and Centroid” column indicates the number of EVs (out of the 455) that are
processable within the corresponding WL interval.  The third column provides the percentage of
the 455 EVs.  Consider the “WL Range” of “0” for the 0% washed, Frit 202 EV-based glasses.
The summary indicates that 273 of the 455 EVs (or 60%) are not processable at any waste
loading over the WL range of 25 – 60 wt%.  The converse of this is that approximately 40% of
the EVs are processable at some waste loading – the second metric as shown in Table 6-4.  Again
the second metric defines the percentage of the EVs and centroid that yield an acceptable glass at
some waste loading of interest.  The higher the percentage the more robust the frit composition is
to compositional variation of the sludge.  For example, a 100% for this metric would indicate that
all of the EVs generated (accounting for the ±10% variation) and the centroid could be
processable at some waste loading in the interval from 25 – 60%.

The third metric is also determined from the information provided in the summary tables shown
in Appendix D for each system.  This metric builds upon the second and serves a measure of the
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percentage of the EVs and centroid that yield an acceptable glass over a minimum waste loading
range of 5% within the 25 – 60% window being evaluated.  For the Frit 202, 0% washed EV-
based system, 304 of the 455 EVs (or ~66.8%) either have no operational windows or operational
windows with a width of no more than 4% (perhaps not the same 4% across all the EVs).
Conversely, 33.2% of the 455 EVs have operational windows greater than 4% – the second
metric as shown in Table 6-4.

To summarize the Variation Stage assessment for the Frit 202, 0% washed sludge case, there is
no WL interval in which all of the EVs could be processed, although 40% of the EVs could be
processed at some WL.  Only 33.2% of the EVs have operational windows of at least 5%.  These
metrics, coupled with the fact that the Nominal Stage assessment based on the nominal waste 0%
washed sludge did not possess an operational window, suggests that Frit 202 may not be a
primary candidate for this specific sludge envelope.

The same non-ideal results are shown for Frit 320, where the high alkali content of both the
sludge and the frit produce durability limited systems.  Therefore, if a 0% washed sludge is
realized (i.e., no or limited washing of the sludge), the use of Frit 202 or Frit 320 will be
prohibited based on model predictions.

Alternative frits (Frit 400, 401, 402, 403, 404, 405, and 406) were developed during the Nominal
Stage assessment and given model predictions are readily available, an assessment of the
response to compositional variation was performed for each.   Frits 400, 401, and 402 provide
less than ideal results with respect to the three metrics.  However, Frits 403, 404, 405, and 406
indicate the ability to tolerate the projected compositional variation very well.  That is, all 455
EVs can be processed over some waste loading interval within the 25 – 60% range.   As shown in
Table 6-4,  the 2nd and 3rd metrics for these four frit-based systems support the fact that these frits
are extremely robust to the projected compositional variation – 100% shown for all systems.  For
example, consider Frits 403 and 404 in which the projected operational windows over which all
of the EVs could be processed are 40 – 45% and 43 – 46%, respectively.  The minimum WL
range over which all of the EVs can be processed is 9% and 7%, respectively.  The Variation
Stage assessment for these frits indicate an extremely high tolerance to this specific waste stream
and the compositional envelope produced when considering the ±10% variation.  These results
make Frit 403 and 404 strong candidates for consideration as the frit selection process continues –
given a target sludge composition within the compositional range evaluated.  Assessments of melt
rate and frittability have not been taken into account in this latter statement.

6.2.2 25% Washed Case

Similar trends are observed with the Frit 202/25% washed sludge case as were observed with the
0% washed sludge (see Table 6-4).  Although the Nominal Stage assessment indicated a 31 –
40% WL range over which glasses would be acceptable, accounting for compositional variation
results in a less than perfect system.  To summarize the Variation Stage assessment for the Frit
202, 25% washed sludge case, there is no WL interval in which all of the EVs could be processed
although ~81% of the EVs could be processed at some WL.  Only 59.1% of the EVs have
operational windows of at least 5%.  These metrics, coupled with the fact that the Nominal Stage
assessment based on the nominal waste 25% washed sludge did not possess an operational
window, suggests that Frit 202 may not be a primary candidate for this specific waste stream or
envelope.  Frit 320 continues to be durability limited, which restricts its use as a possible
candidate for the 25% washed sludge.
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The Variation Stage assessment also includes alternative frits (Frits 407, 408, 409, 410, 405, and
406)13 developed during the Phase 1 assessment for the 25% nominal sludge.  Frits 405, 407, 409
and 410 show a high tolerance for compositional variation with relatively large processing
windows projected for all 465 EVs.  Relatively high minimum WL ranges of 9% are projected for
each EV when coupled with each frit.  Although the projected operational window for the
nominal 25% sludge / Frit 408 system (Nominal Stage) was 40 – 55%, its response to the EVs
was less attractive relative to other frits.  Therefore, although the high waste loadings appear
attractive, consideration of its ability to handle compositional variation should be factored into the
frit selection process.

Although not specifically developed for the 25% washed case, Frits 405 and 406 show flexibility
in being highly tolerant to the compositional variation associated with the 0% washed case but
also the 25% washed case as well.  Projected WL ranges over which all 465 EVs could be
processed are 34 – 37% and 37 – 38% for Frit 405 and 406, respectively.  Assessment of the other
metrics suggest that Frit 405 is more tolerant with 100% of the EVs having a minimum WL range
of 9%; whereas only 95.9% of the EVs have a minimum WL range of 5% for Frit 406.

6.2.3 50% Washed Case

When the 50% washed sludge is considered, the use of Frit 202 is very attractive.  The Nominal
Stage assessment provided an operational window of 29 – 45%.  The Variation Stage assessment
indicates that all of the EVs can be processed over a WL range of 33 – 38% with 100% of the
EVs having a minimum WL interval of 5%.  In fact, the minimum WL interval for all of the EVs
is 12% – a very positive statement about the potential use of Frit 202 within this compositional
envelope.  Frit 320 continues to provide no operational window due to predictions of durability or
low viscosity.

Given the positive assessments of Frit 202, only two alternative frits (Frit 411 and 412) were
developed during the Phase 1 Nominal Stage assessment – both rendering essentially the same
WL ranges based on the nominal sludge composition.  The results of the Variation Stage
assessment indicate that both frits are less tolerant to compositional variation relative to Frit 202.
This latter statement is supported by the lack of a projected operational window over which all
EVs could be processed.  Based on an assessment of subsequent metrics, a more detailed analysis
suggests that Frit 411 is slightly more robust to compositional variation than Frit 412.

It is known that Frit 202 is frittable, so unless Frit 202 has an adverse impact on melt rate or total
waste throughput, the development of subsequent frits for this specific sludge should not be
pursued.  This is aided by the fact that Frit 202 is currently in stock at DWPF which may
eliminate (assuming the quantity of frit existing would be sufficient to process SB3) or at least
minimize (assuming a limited quantity would be required from a vendor) manufacturing costs.
However, if Frit 411 shows a marked improvement in melt rate relative to Frit 202 (given the
higher total alkali content in the frit – see Table 6-1), further consideration should be made prior
to eliminating it during the frit selection process.

6.2.4 75% Washed Case

As the Na2O concentration continues to decrease, a transition in candidate frits can be observed in
terms of the Phase 1 Variation Stage metrics.  Although Frit 320 does not provide a WL range
                                                          
13 Although Frits 405 and 406 were not specifically developed for the 25% washed case, given the positive Nominal

and Variation Stage assessments for the 0% washed case, they were included in this assessment.
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over which all of the EVs can be processed, ~97% of the EVs could be processed at some WL
and 96% of all the EVs have a minimum WL range of 5%.  This transition was also observed in
the Nominal Stage assessment where the use of Frit 320 provided a 26 – 41% WL interval based
on the nominal 75% washed sludge composition.  Although not ideal in its response to the
applied compositional variation, the depletion of alkali in the sludge makes Frit 320 a potential
candidate for this compositional region.

Similar to the Frit 320 assessment, the Frit 202 Phase 1 Variation Stage assessment projects no
window of opportunity over which all of the EVs could be processed.  Although 100% of the 423
EVs could be processed at some waste loading, only ~80% have a minimum WL range of 5%.
Although less than perfect, these results should not eliminate Frit 202 as a possible candidate for
this particular waste stream or compositional envelope.

Of the four alternative frits (413, 414, 415, and 416) developed during the Nominal Stage, the
results of the Variation Stage assessments are somewhat negative for three (413, 414, and 415).
The most interesting observation is the response of Frit 416 (a modified formulation of Frit 320 in
which 1% of the Na2O was added as Al2O3).  Although the compositional modification appears to
be negligible, its impact on predicted properties, which define the projected operational window,
is rather high.  As mentioned above, there was no WL or WL range over which all 423 EVs could
be processed with Frit 320.  The slight compositional modification of Frit 416 results in a 27 –
39% WL range over which all of the EVs could be processed.  This result indicates a high
tolerance of Frit 416 to the applied compositional variation of ±10%.  Evaluation of the third
metric provides additional insight into the robustness of Frit 416.  A minimum WL range of 15%
is predicted for each of the 423 EVs – a very strong statement in terms of flexibility.

6.2.5 100% Washed Case

The need for a less refractory frit becomes more evident in the Phase 1 Variation Stage
assessment for this specific waste stream and compositional region.  Based on model predictions,
Frit 202 is not a candidate for the 100% washed nominal sludge; therefore, a Variation Stage
assessment was not performed.

As discussed in the previous section (Nominal Stage assessment), coupling the 100% washed
nominal sludge with Frit 320 does provide an operational window (25 – 37%) with the system
becoming TL limited at higher waste loadings.  This is consistent with the findings of Peeler et al.
(2002a), which assessed the impact of the addition of Am/Cm and Pu/Gd on SB3.  The results of
the Variation Stage assessment indicate that Frit 320 is robust to compositional variation, as all
365 EVs can be processed over a WL interval of 26 – 35%.  Adding to this case, the results
indicate that all 365 EVs have a minimum WL range of 11%.

The Variation Stage assessments of the alternative frits (416, 417, 418, and 419) indicate a
response very similar to that of Frit 320.  The WL ranges over which all 365 EVs can be
processed are roughly the same for all four frits.  Given Frit 320 has been “fritted” in support of
SB2 operations in DWPF, and assuming the alternative frits (416, 417, 418, and 419) can be
fritted, the frit selection process may be solely a function of melt rate.  Although the availability
of Frit 320 (assuming that not all is used during SB2 processing) may have some benefit in terms
of a cost-benefit analysis.
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7.0  Assessment of Decant Information (Phase 2):
Nominal and Variation Stages

As previously stated, assessments were initially performed using the linear washing schemes
prior to receiving projected sludge compositions as a function of washing (or decant) from HLW
PE.  Elder provided the compositional estimates of SB3 as a function of decant which formed the
basis for the Phase 2 assessments.14  The elemental concentrations provided by Elder were
converted to an oxide basis (by multiplying by the appropriate gravimetric factor) and these data
were presented in Table 5-4.

Using the available PCCS process/product models, various frits will be assessed as a function of
SB3 washing.  Given frits were developed and assessed for the linear washing scenarios, primary
candidates from that assessment will be assessed against the decant information.  Compositional
adjustments will be made as necessary to account for the differences between the two sets of
sludge compositions.  Table 7-1 provides a summary of the frit compositions used in the Phase 2
Nominal and Variation Stage assessments for the decant information.  As stated earlier, it is not
the intent of this study to recommend a frit to DWPF for SB3—only to provide insight into the
frit selection process.

In this section, assessments using the nominal SB3 decant information provided by Elder are
discussed using both the Nominal and Variation Stage strategies.   The Nominal Stage assessment
was performed on all 11 decant streams (Decant #5 – Decant #15).  However, generation of 11
sets of EVs and performing a full Variation Stage assessment of each frit for each EV set over a
WL range of 25 – 60% would have been a time consuming and tedious process.  A different
approach was taken to define the EVs used in the Variation Stage assessment.  Although an
alternative EV approach was taken, the Variation Stage strategy outlined in Section 3.0 did not
change.

                                                          
14 Personal communication with H.H. Elder via email dated 7/30/02.  Appendix A provides the data transmitted in the

personal communication (elemental wt%, calcine basis).
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7.1 Nominal Stage Assessment: Decant Information (Phase 2)

Projected operating windows (for the Nominal Stage assessment) for the fifteen decant scenarios
are presented in Table 7-2 for each candidate frit composition over the waste loading range of
interest (25 – 60 wt%).  Initially, an in-depth discussion linking the details provided in Appendix
E to the summary table (Table 7-2) is provided to demonstrate how the summary table was
developed.  This discussion will provide insight into the comparisons of the predicted properties
to the acceptance criteria and the influence they have on establishing or defining the projected
operational windows.  Given the understanding of how the summary table was developed and
knowing the extensive number of combinations that result when coupling the candidate frits with
the different decant scenarios, detailed discussions of other frit/sludge combinations will be brief,
high level, and select.  The primary focus will be on Decant #5 and Decant #9 given those have
been established as focal points for both melt rate assessments and flow sheet development
activities by the SB3 technical team.  Emphasis will be given to Frit 202 and Frit 320 given their
consideration as “baseline” frits to this point.  Alternative frits will be discussed to demonstrate
the ability of frit development efforts to compensate for compositional changes based on the
degree of washing.  Although a particular frit may not be specifically discussed in the following
section, one should not rule out its potential use.  Again, the discussions are intended to provide
insight into the how the summary table (Table 7-2) was developed and what information can be
extracted and carried forward to the frit selection process.   It must be recognized that the
assessments and projected operational windows are based solely on model predictions – no
experimental work was performed.

Detailed information regarding the predicted properties for the nominal decant compositions
when coupled with each candidate frit is provided in Appendix E.  The column identified as
“Type” summarizes the specific decant being evaluated with the second column (“Frit ID”)
identifying the frit.  The third column “Satisfies PAR” represents the comparison of the predicted
properties versus the PAR limits as shown in Table 4-1.   The last two columns specify the
minimum and maximum waste loadings over which the specific sludge/frit combination
possesses the characteristics described by the “Satisfies PAR” nomenclature.

For example, consider Frit 202 coupled with the nominal Decant #5.  Based on the information
presented in Table 7-3 (information extracted from Appendix E), the WL interval over which the
nominal Decant #5 composition could be processed is 33 – 39 wt%.  Lower WLs (≤ 32 wt%) are
restricted by the homogeneity constraint (predictions indicate that this glass would be
inhomogeneous – “Not Homog”).  Durability predictions (“Not Durable”) prohibit WLs of 40%
or higher.
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Table 7-2 provides a summary of the acceptable operational windows for each decant/frit
combination based on model predictions.  Three rows of information are supplied in Table 7-2.
The first row is the WL interval over which both process and product performance criteria are
acceptable.  The second and third rows provide the criterion that restricts access to lower and
upper waste loadings respectively.  Those frit/decant combinations that provide an operational
window (albeit a single WL for select combinations) are shaded in gray.  In general, the
operational windows of interest shift from left to right (in terms of candidate frit compositions) as
one proceeds from Decant #5 to Decant #15 (or the degree of washing increases).  As was
observed with the linear washing assessments (see Section 6.1), this shift can be attributed to the
variable Na2O sludge concentration and the compensation taken in terms of frit development
efforts.  In general, as one proceeds from left to right in Table 7-2, the frits become less refractory
(more alkali-rich) to account for the depletion of alkali in the more advanced washed sludges
(higher decant numbers).  For those frit/decant combinations in which model predictions do not
project an operational window, the limiting acceptance criteria are also provided for both the
upper and lower WLs.

As previously stated, the primary focus will be on Decant #5 and Decant #9 given those have
been established as focal points for both melt rate assessments and flow sheet development
activities by the SB3 technical team.  Emphasis will also be given to Frit 202 and Frit 320 given
their consideration as “baseline” frits to this point.  Alternative frits will be discussed to
demonstrate the ability of frit development efforts to compensate for compositional changes
based on the degree of washing.  Although a particular frit may not be specifically discussed in
the following section, one should not rule out its potential use.

7.1.1 Decant #5

As shown in Table 7-2, projected operational windows exist for several frits.  In general,
predictions of either homogeneity or high viscosity define the lower WLs for each system.  The
upper WL limits are defined by predictions of either low viscosity or durability.  As with the less
washed sludges in the linear washing assessments, challenges to durability and/or low viscosity
provide some indication that the frit development effort is taking advantage of the high alkali
content of Decant #5.  It should be noted that predictions of TL do not limit any of the Decant #5-
based systems.

As previously discussed, an acceptable WL interval of 33 – 39% is projected for the Frit
202/Decant #5 system with the lower and upper WLs being homogeneity and durability limited,
respectively.  Minor compositional adjustments to Frit 202 were made initially to provide insight
into the potential to improve the upper waste loading limit.  Given the Frit 202 system was
durability limited at WLs exceeding 39%, 1% of the total alkali content was removed and
replaced with Al2O3 to form Frit 420.  Not only was the 1% alkali removed but also the ratio of
Na2O/Li2O was adjusted.  This compositional adjustment resulted in a projected operational
window of 30 – 45% – not only improving the upper WL limit but the lower WL limit as well
providing an overall larger window for processing.  This larger operational window would
provide DWPF with more flexibility in terms of operational control.  Although a larger
operational window exists for Frit 420, the system is still limited by predictions of homogeneity
and PCT for the lower and upper WLs, respectively.

A second compositional adjustment was made to Frit 202 and/or Frit 420 to address a potentially
non-technical issue.  If a frit containing 8 wt% B2O3 (such as Frit 202, Frit 420, or Frit 320) is
utilized, at WLs of ~38 wt%, the total B2O3 content in the glass approaches 5 wt%.  If restricted
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to borosilicate glass by the Waste Acceptance Product Specification (WAPS) (Plodinec et al.
1995) and the current ASTM definition of a borosilicate glass is taken literally, WLs exceeding
~38% would yield a glass composition containing less than 5% B2O3 (not accounting for
measurement uncertainties).  This could potentially (and unnecessarily) restrict the acceptable
WL range and limit DWPF operational flexibility.  With the potential implication of restricting
higher waste loadings, this becomes a more significant issue.

With Frit 202 and Frit 420 providing upper WLs of 39 and 45% respectively, application of the
“borosilicate” definition may impose unnecessary limitations on the upper WL that could be
achieved.  Frit 421 was developed to address this potential issue.  The B2O3 content in Frit 421 is
10% which would require WL in excess of 50% to reduce the B2O3 content in glass to less than
5% (ignoring measurement uncertainties).  The results of the Phase 2 Nominal Stage assessment
with Frit 421 and Decant #5 indicate that the increased B2O3 content (at the expense of SiO2) does
have a slight negative impact on the upper WL limit (reduced from 45% with Frit 420 to 44%
with Frit 421).  However, at the upper WL of 44%, the B2O3 concentration in glass would be
~5.6% meeting the ATSM definition (ignoring measurement uncertainties).  These results
indicate that slight modifications to Frit 202 can be made to improve the upper waste loadings
(based on model predictions) and to address the definition of a “borosilicate” glass (if needed).
Melt rate assessments may differentiate or play a significant role in the frit selection process if
one of these three frits is considered (assuming the modified compositions can be fritted).

Frits 422 and 423 were developed given the potential uncertainties or implications of having a
system being durability limited at the upper WL.  Although the authors feel that having a
durability limited system is of minimal concern given the conservatism built into the ∆GP

acceptance criteria, compositional adjustments to the frit can be made to shift the Decant #5-
based system to be low viscosity limited (e.g., viscosity predictions at the upper WL exceed the
low viscosity limit as defined in Table 7-2).  A minor reduction in the total alkali content (relative
to Frit 202) and a change in the alkali ratio were the primary bases for Frit 422.  Frit 423 also
addressed the potential “borosilicate” issue given the upper WL with Frit 422 (with 8% B2O3)
greatly exceed the ~38% level.  As with the Frit 202 modifications, large operational windows are
projected for Frits 422 and 423 with upper WLs of 46 and 44%, respectively.  Like the
observations in the Frit 202-based modifications, there appears to be a slight negative impact on
the upper WL limit as one increases the B2O3 concentration (at the expense of SiO2) in frit.

Results of the Phase 1 assessments with the linear washed nominal sludge compositions and EVs
(see Section 6.0) indicated that Frits 405 and 406 were relatively robust to both the 0% and 25%
washed cases.  Given this high degree of flexibility for these frits and the fact that the Decant #5
composition lies between these two washed sludges (for the major oxides), the large projected
operational windows for Decant #5 are not surprising.  Frit 405 and 406 yield upper WL limits of
46 and 51% respectively.  Given their high B2O3 concentrations, the non-technical issue of
producing a borosilicate glass is not challenged with either frit over the acceptable WL range.
Assessments of melt rate or frittability are needed to further evaluate their potential application to
SB3 during the frit selection process.

Frits 409 and 410 were developed with the intent that Frit 202 may contain slightly too much
alkali for this particular decant.  More specifically, given Frit 202 was developed as a “generic”
coupled operations frit (with coupled operations providing a higher alkali content than the current
sludge-only flowsheet), frit development efforts were undertaken to investigate the potential to
reduce the total alkali content of Frit 202 to enhance the upper waste loading limit while
maintaining a frittable frit with high melt rates.  Based on model predictions, Frits 409 and 410 do
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improve the upper WL limit achievable (both indicating 50% WL) relative to Frit 202 (upper WL
limit of 39%).  Upper WLs for Frit 409 and 410 are both 50% with each system being durability
limited at higher WLs.  This indicates that the high alkali content of the sludge can be
compensated for via frit development efforts to improve operational flexibility for DWPF.  These
results give support for the concept of developing specific frits for specific sludges to optimize
operational windows.  However, imposition of the “borosilicate” definition, would have a
significant impact on the WL ranges of interest – eliminating WLs of 38% or greater from
consideration.

It should be reiterated that although Frit 202 was developed for the “generic” coupled operations
flowsheet, model predictions (as summarized in Table 7-2) indicate that its use is feasible for this
specific (and nominal) decant.  The fact that larger operational windows can be developed by
targeting a specific waste stream should be expected.  It should also be noted that the Phase 2
Nominal Stage assessment indicates that Frit 202 provides an operational window for each decant
sludge composition listed (one of four frits demonstrating this flexibility; the others being Frits
421, 422, and 423).  This observation demonstrates the robustness of these frits to handle a wide
range of targeted decants recognizing that these are nominal compositions that do not account for
compositional variation.  The Variation Stage assessment will provide further insight.

Frit 320 should also be mentioned given its classification as a “baseline” frit by Elder.  For
Decant #5, model predictions do not provide an operational window for Frit 320.  Predictions of
durability limit all potential waste loadings of interest.  Frits 411, 412, and 416 also fall into this
category for Decant #5 – durability limited based on model predictions.  Given Frit 320 was
developed to improve melt rate for SB2, its generic application to other sludge batches should be
made with caution.  From the summary information presented in Table 7-2, Frit 320 only
becomes a possible candidate once Decant #11 and more advanced washed sludges are obtained.

7.1.2 Decant #9

General observations for the Decant #9 Phase 2 Nominal Stage assessment indicate that the Na2O
concentration in the nominal waste stream is being reduced to the point that a frit change may be
required.  Although there are frits that can obviously tolerate the compositional range presented
by the two nominal streams of interest, alternative frits (Frits 411, 412, and 416 which are not
feasible with Decant #5) become possible candidates for this more washed sludge.  All of the
Decant #9/alternative frit (Frits 411, 412, and 416) combinations have projected operational
windows with upper WLs ranging between 38 – 46%.  It should also be noted that the glass
formulation strategy of shifting the WL-limiting property to be non-TL based was successful for
these glasses.  In all cases, the upper WL is limited by predictions of low viscosity reinforcing the
concept of the need for frit composition compensations as a function of washing.  For the other
Decant #9 based systems, the upper WL is TL limited as a result of coupling the alkali-depleted
sludge with an alkali-depleted frit.

The use of Frit 320 is still prohibited by predictions of durability.  Select frits that were
candidates for Decant #5 are either prohibited (Frit 406) or provide extremely small operational
windows (Frit 405 with a 32 – 34% WL interval) even for this nominal stream.

Use of Frit 202 provides a projected operational window of 29 – 44%.  Although this WL interval
is very attractive it should be tempered with the potential issue of the borosilicate glass definition.
That is, given only 8% B2O3 in the frit, WLs would be restricted to < 38% to produce a glass with
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≥ 5% B2O3.  Frit 421 (with 10% B2O3) not only addresses this issue but shifts the acceptable WL
interval to 30 – 45%.

In general, the typical WL interval projected for the Decant #9 nominal composition is ~30 –
45% irrespective of frit compositions (a few exceptions exist).  Therefore, the frit selection
process may hinge upon other key criteria such as melt rate and/or frittability.  Availability (in the
case of Frit 202) may also play a role.  However, prior to making a decision based solely on the
Phase 2 Nominal Stage assessments, the response or tolerance to anticipated sludge variation
should be considered.

7.2 Variation Stage Assessment: Decant Information (Phase 2)

In the previous section, projected operational windows were developed for various frit
compositions based on the nominal decant information provided by Elder.  Assessment of the
projected operational windows accounting for compositional variation will reduce the risk of
selecting a frit that will be intolerant of this anticipated change.

The Phase 1 Variation Stage assessment (see Section 6.2) for the linear washed sludges was based
primarily on EVs determined for each nominal washing scenarios with a ±10% variation around
each major oxide.  Assessments were made using the PCCS models currently implemented in
DWPF over the WL interval of interest (25 – 60 wt%).   Considering the large number of nominal
decants provided, generation of 11 sets of EVs, and performing a full assessment of each frit/EV
set over a WL range of 25 – 60% would be a time consuming and tedious process.  Therefore a
slightly different approach was taken in terms of defining EVs for this assessment.

In the early stages of the SB3 integrated flowsheet development, no obvious technical issues were
identified that could be used to eliminate a particular decant or range of decants.15  Therefore,
glass formulation efforts were undertaken to maintain a bounding approach in an attempt to
provide as much information as possible for the frit selection process given the unknowns
associated with the targeted decant or washing strategy.  To gain insight into the tolerance of each
frit composition to potential sludge variation, two sets of EVs were generated.  Upper and lower
bounds (using ±10% for each major oxide) were established for Decants #7 and Decant #12 (see
Table 7-4).  These two decants were selected given the upper and lower ranges for each bounded
two distinct (but overlapping) nominal decant ranges.  The EVs associated with Decant #7 bound
the nominal Decant #5 and nominal Decant #11 compositions.  The EVs associated with Decant
#12 bound the nominal Decant #7 and Decant #15 compositions.  Although Decant #5 or Decant
#9 were not specifically evaluated , use of the respective set of overlapping EVs will provide
insight into the ability of each frit to handle compositional variation.16  It should be noted that the
Na2O values between the two different sets of EVs do not overlap.

                                                          
15 The decision to assess the EVs associated with Decants #7 and Decant #12 were made prior to the SB3 team

focusing the melt rate and flow sheet development efforts on Decant #5 and Decant #9.  Given that, this report will
focus primarily on the Variation Stage assessment for Decant #7’s EVs.

16 In Sections 7.2.3 and 7.2.4, a Phase 2 Variation Stage assessment is performed focused solely on Decants #5 and #9,
respectively.
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Table 7-4.  Minimum and Maximum Values for Decants #7 and #12 Used to Define EVs
(wt% oxides).

Oxide Decant #7 Decant #12
Min Nominal Max Min Nominal Max

Al2O3 13.299 14.777 16.255 14.628 16.253 17.879
B2O3 0.000 0.000 0.000 0.000 0.000 0.000
BaO 0.184 0.204 0.225 0.202 0.225 0.247
CaO 2.646 2.940 3.234 2.910 3.234 3.557
Ce2O3 0.256 0.285 0.313 0.282 0.313 0.345
Cr2O3 0.272 0.302 0.332 0.299 0.332 0.366
Cs2O 0.000 0.000 0.000 0.000 0.000 0.000
CuO 0.146 0.162 0.178 0.160 0.178 0.196
Fe2O3 29.572 32.858 36.144 32.527 36.141 39.755
K2O 0.316 0.352 0.387 0.348 0.387 0.425
La2O3 0.169 0.187 0.206 0.185 0.206 0.227
Li2O 0.000 0.000 0.000 0.000 0.000 0.000
MgO 0.139 0.154 0.169 0.152 0.169 0.186
MnO 5.274 5.860 6.446 5.801 6.446 7.091
MoO3 0.000 0.000 0.000 0.000 0.000 0.000
Na2O 23.914 26.571 29.228 17.311 19.235 21.158
Nb2O3 0.000 0.000 0.000 0.000 0.000 0.000
NiO 1.183 1.314 1.445 1.301 1.445 1.590
PbO 0.221 0.245 0.270 0.243 0.270 0.297
SiO2 1.540 1.711 1.882 1.694 1.882 2.070
ThO2 0.105 0.117 0.129 0.116 0.129 0.141
TiO2 2.069 2.299 2.529 2.276 2.529 2.782
U3O8 7.485 8.316 9.148 8.233 9.147 10.062
Y2O3 0.000 0.000 0.000 0.000 0.000 0.000
ZnO 0.302 0.336 0.369 0.332 0.369 0.406
ZrO2 0.546 0.607 0.667 0.601 0.667 0.734

Although EVs were not considered for each specific decant, the Variation Stage strategy utilized
was consistent with that defined in Section 3.0 and outlined in Figure 3-2.  The three metrics
defined above were developed to gain insight into the robustness of candidate frits to sludge
variation.

Detailed information regarding the predicted properties for the Decant #7 EV-based sludge
compositions when coupled with select candidate frits is provided in Appendix F.  The column
identified as “Sludge Loading (%)” summarizes the specific waste loading of interest.  It should
be noted that there are typically more than one row for each sludge loading given the predicted
properties for all EVs will vary dramatically.  The second column in Appendix F (“Satisfies
PAR”) represents the comparison of the predicted properties versus the PAR limits as shown in
Table 4-1.  In this column, properties deemed unacceptable with respect to the PAR acceptance
limits are preceded by “Not”.  For example, “Not Homog” indicates that glasses fail the
homogeneity PAR criteria.  The last column (“# of EVs”) summarizes the number of EVs whose
common property predictions are classified by the “Satisfies PAR” column.
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A detailed discussion for the Frit 202-based EVs is provided below to demonstrate how the
information in Appendix F can be translated to provide insight into the robustness of each frit to
anticipated sludge variation.  More specifically, this detailed discussion will outline the process
used to define the three metrics and translate how these results impact the frit selection process.

Consider Table 7-5 (extracted from Appendix F) for the summary of the Variation Stage
assessment for Frit 202 and the Decant #7 EVs.  At WLs of 25 – 26%, all 915 EVs are
unacceptable due to predictions of the resulting glasses being inhomogeneous.  At 27% WL, 22
of the 915 EVs are acceptable with the remaining 893 being classified as inhomogeneous.
Predictions of homogeneity continue to restrict processing of select EVs through WLs of ≤ 34%.

Between 35 and 40% WL, all 915 EVs are acceptable and could be processed based on a
comparison of the predicted properties and the PAR acceptance criteria established in Section 4.0.
A review of each WL indicates that the projected operational window for this Frit 202-based
system is between 35 – 40%.  At 41% WL, predictions of TL (“Not TL”) limit 4 of the 915 EVs
from being processed.  Durability predictions begin to restrict the acceptability of select glasses at
43%.  Predictions of low viscosity and TL become limiting factors at 44%.

An effective method to identify potential WLs or WL intervals in which all 915 EVs may be
processed is to scan the “# of EVs” column for 915 then evaluate the “Satisfies PAR” column to
assure that all predicted properties are acceptable (“Not” should be absent from that row).

Also provided below the detailed assessment in Appendix F is a summary table for each system
being evaluated.  This summary table has been extracted from the appendix for the Frit 200 based
system (see Table 7-6).  The columns shown in this table are “WL Range”, “# of EVs and
Centroid” and “% of total”.  This summary table helps to define the second and third metrics for
the Variation Stage assessments.  The “WL Range” columns indicates a waste loading range (i.e.,
“0” indicates no interval, “1” indicates a 1% WL interval, etc…) but does not specify the
particular interval.  The “# of EVs and Centroid” column indicates the number of EVs (out of the
915) that are processable within the corresponding WL interval.  The third column provides the
percentage of the 915 EVs.  Consider the “WL Range” column for the Decant #7 EVs and Frit
202.  The initial value for “WL Range” is “8”.  The fact that a “0” is not shown confirms the fact
that all of the 915 EVs could be processed at some WL.  In fact, each EV has a minimum waste
loading range of 8% within the 25 – 60% window being evaluated.

To summarize the Variation Stage assessment for the Frit 202, Decant #7 EVs, a WL range of 35
– 40% is available over which all 915 EVs can be processed.  All 915 of the EVs can be
processed at some waste loading of interest with the minimum WL range being 8 wt%.  These
results suggest that Frit 202 is extremely robust to the compositional variation presented by the
EVs associated with Decant #7.  Given that the minimums and maximums used to define the EVs
encompass the nominal Decant #5 through the nominal Decant #12 compositions, Frit 202 is a
candidate for this compositional envelope (based solely on the model assessments).
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Table 7-5.  Variation Stage Results for Decant #7 with Frit 202

Sludge Loading (%) Satisfies PAR # of EVs
25 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 915
26 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 915
27 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 22
27 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 893
28 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 124
28 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 791
29 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 282
29 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 633
30 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 470
30 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 445
31 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 531
31 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 384
32 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 777
32 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 138
33 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 857
33 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 58
34 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 897
34 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 18
35 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 915
36 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 915
37 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 915
38 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 915
39 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 915
40 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 915
41 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 911
41 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 4
42 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 864
42 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 51
43 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 739
43 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 139
43 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 37
44 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 7
44 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 569
44 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 250
44 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 89
45 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 35
45 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 392
45 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 350
45 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 85
45 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 53
46 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 36
46 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 4
46 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 292
46 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 396
46 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 160
46 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 27
47 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 165
47 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 42
47 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 71
47 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 380
47 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 257
48 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 127
48 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 200
48 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 26
48 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 242
48 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 320
49 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 76
49 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 287
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Sludge Loading (%) Satisfies PAR # of EVs
49 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 3
49 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 169
49 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 380
50 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 54
50 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 422
50 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 42
50 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 397
51 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 39
51 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 470
51 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 406
52 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 23
52 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 475
52 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 416
52 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 1
53 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 5
53 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 482
53 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 423
53 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 5
54 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 1
54 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 475
54 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 405
54 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 34
55 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 467
55 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 354
55 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 94
56 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 458
56 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 305
56 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 152
57 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 448
57 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 199
57 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 268
58 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 439
58 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 139
58 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 337
59 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 431
59 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 65
59 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 419
60 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 422
60 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 30
60 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 463

Table 7-6.  Summary of the Frit 202 Decant #7 Variation Stage Assessment

WL Range # of EVs and
Centroid

% of Total

8 12 1.31
9 24 2.62

10 16 1.75
11 26 2.84
12 39 4.26
13 47 5.14
14 163 17.81
15 318 34.75
16 178 19.45
17 76 8.31
18 16 1.75
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7.2.1 Decant #7 EV Assessment

Table 7-7 summarizes the results of the Variation Stage assessment in terms of the three metrics
for the various decant EVs/frit combinations.  Also shown in Table 7-7 are the results of the
Phase 2 Nominal Stage assessment for completeness for the two decants being considered.  It
must be recognized that the assessments and projected operational windows are based solely on
model predictions – no experimental work was performed.

In this section, some general observations are reported based on the summary information
presented in Table 7-7.  As discussed in detail above, Frit 202 should be considered a candidate
frit for the compositional region covered by the EVs representing Decant #7.   All of the EVs can
be processed over a 35 – 40% WL range.  All 915 of the EVs can be processed at some waste
loading of interest with the minimum WL range being 8%.  These results suggest that Frit 202 is
extremely robust to the compositional variation presented by the EVs associated with Decant #7.

The modifications made to Frit 202 (e.g., Frit 420 and Frit 421) also demonstrate a high degree of
flexibility to process the Decant #7 EVs.  Use of both Frit 420 and Frit 421 extended not only the
upper WL range (relative to Frit 202) but the lower WL as well.  Model predictions indicate that
Frit 421 has the largest window of the three with all of the EVs being processable over a WL
range of 32 – 42%.  Although low WLs may not be of interest, having a larger operating window
may prove advantageous.  For Frit 420 and Frit 421, the minimum WL interval over which all of
the EVs could be processed is 10 and 13%, respectively. Use of Frit 421 could address the non-
technical issue of producing a borosilicate glass given its relatively high concentration of B2O3.

Frits 422 and 423 also demonstrate a high tolerance for the compositional envelope encompassed
by the Decant #7 EVs.  The projected WL interval for the Frit 422 system is 33 – 42%.  The Frit
423 based system yields a WL interval of 33 – 41% over which all of the EVs can be processed.
The minimum WL interval for each EV for both systems is 14%.

Although Frits 409 and 410 provide operational windows for this set of EVs, the window sizes
are less attractive.  Frit 410 provides a WL interval of 38 – 41% over which all of the EVs could
be processed while only a 40 – 41% window exists for the Frit 409-based EVs.  Frit 410 may
provide a slight advantage relative to Frit 409 given that 100% of the EVs have a minimum WL
range of 5%.  The Frit 409-based assessment indicates that ~97% of the EVs have a minimum
operating window of 5%.

Although a WL range existed for Frits 405 and 406 when the nominal Decant #7 waste stream
was considered (see Table 7-2), when one accounts for the compositional variation, the metrics
indicate that these frits are less attractive as compared to other frits.  More specifically, the three
metrics provide an indication that use of either Frit 405 or Frit 406 would be less tolerant to
compositional variation relative to other frits.  For both systems, there is no WL range over which
all of the EVs could be processed (as indicated by the “none” in Table 7-7).  Approximately 58%
of the EVs could be processed at some WL using Frit 406 while nearly all of the EVs (99.7%)
could be processed at some WL with Frit 405.  The percentage of EVs with a minimum WL
range of 5% is less than 70% for both frits.  Based on these results, the use of Frits 405 or 406 for
this compositional region should be considered a low probability (all other factors being equal
such as melt rate).
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7.2.2 Decant #12 EV Assessment

Table 7-8 summarizes the results of the Phase 2 Variation Stage assessment for the Decant #12
EVs.  Values for the three metrics are provided for each frit/sludge combination of interest.  Also
shown in Table 7-8 are the results of the Decant #12 Phase 2 Nominal Stage assessment for
completeness. It must be recognized that the assessments and projected operational windows are
based solely on model predictions – no experimental work was performed.

Detailed information regarding the predicted properties for the Decant #12 EV-based sludge
compositions when coupled with each candidate frit is provided in Appendix G.  The column
identified as “Sludge Loading (%)” summarizes the specific waste loading of interest.  It should
be noted that there are typically more than one row for each sludge loading given the predicted
properties for all 849 EVs will vary dramatically.  The second column in Appendix G (“Satisfies
PAR”) represents the comparison of the predicted property versus the PAR limits as shown in
Table 4-1.  In this column, properties deemed unacceptable with respect to the PAR acceptance
limits are preceded by “Not”.  The last column (“# of EVs”) summarizes the number of EVs
whose common property predictions are classified by the “Satisfies PAR” column.  An effective
method to identify potential WLs or WL intervals in which all 849 EVs can be processed is to
scan the “# of EVs” column for 849 then evaluate the “Satisfies PAR” column to assure that all
predicted properties are acceptable (“Not” should be absent from that row).

The WL interval over which all 849 EVs can be processed with Frit 202 is relatively small (31 –
32%).  Metric #2 indicates that all of the EVs can be processed at some WL with 90.6% of the
EVs having a minimum WL range of 5% (metric #3).  The frits based on slight modifications to
Frit 202 (Frit 420 and Frit 421) have very similar responses to the applied compositional
variation.  There is no WL or WL interval over which all the EVs could be processed.  The
assessment indicates that 57.6% and 85.6% of the EVs could be processed at some WL with
35.5% and 51.8% having a minimum 5% WL range for Frit 420 and Frit 421, respectively.  The
less than perfect response of these three frits to the compositional variation indicates that these
may not be primary candidates for this particular compositional envelope.  The EVs defining this
region include relatively low alkali concentrations which when coupled with more refractory frits
tend to challenge the predicted TL and/or high viscosity acceptance criteria – see Appendix G.

Assessment of Frits 422 and 423 provide similar trends with the Frit 202-based systems (Frits
202, 420, and 421).  No WL or WL interval exists over which all 849 EVs can be processed with
Frit 422.  With Frit 423, although no interval is observed, all EVs could be processed at 33% WL
– an extremely narrow operational window.  Metrics #2 and #3 suggest that Frit 423 is slightly
more flexible given that 100.0% of the EVs are processable at some WL and 82.8% have a
minimal WL range of 5%.  This compares to the corresponding metric responses for Frit 422 of
85.4% and 52.2%.  With the only difference between the two frits being a 2% B2O3 for SiO2

adjustment, this suggests that the increased B2O3 concentration provides a slightly more flexible
system.

When the more alkali-rich frits (Frit 411, 412, and 416) are considered, the operational windows
become much more favorable and the overall robustness of the frits to compositional variation
increases.  Consider Frits 411, 412, and 416 in which the WL intervals over which all 849 EVs
could be processed are 28 – 39%, 30 – 40%, and 28 – 38%, respectively.  The third metric
suggests that the minimum WL range for each EV is extremely high: 15%, 15%, and 12% for
Frits  411, 412, and 416, respectively.  The results of the Phase 2 Variation Stage assessment
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indicate that if a higher washed sludge is targeted, Frit 411, 412, and 416 should be primary
candidates during the frit selection process (based solely on the paper study assessments).

An interesting comparison is the results of the Variation Stage assessment between Frit 320 and
Frit 416.  As discussed in an earlier section, Frit 416 was developed in response to the
overwhelmingly negative response of Frit 320 to the predicted durability for several of the linear
washing scenarios.  The strategy for Frit 416 was to increase predicted durability by slightly
lowering the total alkali content and adding Al2O3.  Although a minor adjustment was made (1%
reduction in Na2O content added as Al2O3) the impact on the projected operational windows was
significant.  For Frit 320 and Decant #12, there is no window over which all 849 EVs can be
processed.  A review of the information provided in Appendix G indicates that durability
predictions are the primary limitations over the 25 – 60% WL interval.  Frit 416 provides a 28-
38% WL interval over which all EVs could be processed with 100% of the EVs having a
minimum WL range of 12%.  This is a significant improvement in the ability of the frit to handle
the applied compositional variation with a minor change in frit composition.

Since the original decision was made to focus the Phase 2 Variation Stage assessment around
Decants #5 and #12, the SB3 Technical team more recently decided to narrow the focus to span
the range bounded by Decant #5 through Decant #9.  The latter decision was made based on the
lack of identifying any significant technical issues during the initial stages of the SB3 flowsheet
development activities.  Washing the sludge less does have advantages in terms of significant
time and labor savings in the pretreatment/retrieval operation.  A reduced washing campaign
should also result in less water being sent to the evaporators.  Conversely, targeting a more
washed sludge should reduce the total number of canisters produced by some incremental amount
and may minimize components that have potentially negative impacts to either WL or
processability (such as SO4).  A cost-benefit analysis should be performed to fully understand the
advantages and disadvantages of selecting a targeted washing scenario.  Even though the SB3
team did not have access to a detailed cost-benefit analysis, they elected to narrow the
decant/washing focus to span a range covered by Decant #5 through Decant #9.  Given this
decision, the Variation Stage assessments for Decant #7 (Section 7.2.1) and the linear washing
cases of 0%, 25% and perhaps 50%  (see Section 6.2) are extremely valuable in terms of
identifying potential frits to carry forward in the melt rate and frittability assessment leading into
the frit selection process.  This latter statement does not suggest that the other assessments (both
the nominal and variation stages) are not valuable.

Given this decision and recognizing that the Variation Stage was not assessed for Decants #5 or
#9 specifically, the frit development team decided to perform these assessments.  Table 7-9
summarizes the results of the Variation Stage assessment for the Decant #5 EVs.  Table 7-10
summarizes the results of the Variation Stage assessment for the Decant #9 EVs.  Values for the
three metrics are provided for each frit/sludge combination of interest.  Also shown in their
respective tables are the results of the Phase 2 Nominal Stage assessments for completeness. It
must be recognized that the assessments and projected operational windows are based solely on
model predictions – no experimental work was performed.
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7.2.3 Phase 2 Variation Stage: Decant #5

Detailed information regarding the predicted properties for the Decant #5 EV-based sludge
compositions when coupled with each candidate frit is provided in Appendix H.  The column
identified as “Sludge Loading (%)” summarizes the specific waste loading of interest.  It should
be noted that there are typically more than one row for each sludge loading given the predicted
properties for all 927 EVs will vary dramatically.  The second column in Appendix H (“Satisfies
PAR”) represents the comparison of the predicted property versus the PAR limits as shown in
Table 4-1.  In this column, properties deemed unacceptable with respect to the PAR acceptance
limits are preceded by “Not”.  The last column (“# of EVs”) summarizes the number of EVs
whose common property predictions are classified by the “Satisfies PAR” column.  An effective
method to identify potential WLs or WL intervals in which all 927 EVs can be processed is to
scan the “# of EVs” column for 927 then evaluate the “Satisfies PAR” column to assure that all
predicted properties are acceptable (“Not” should be absent from that row).

Given the high alkali concentration associated with the nominal Decant #5, when a ±10%
variation is considered, it is anticipated that the extremely high alkali-based frits (such as Frit
320, 416, 411, and 412) will not have projected operational windows over which all 927 EVs will
be processed.  In fact, when the EVs associated with Decant #7 were assessed, these frits did not
yield operational windows.  Therefore, they were excluded from this assessment.

As the frit compositions become more refractory (moving from right to left in Table 7-9), the
tolerance to the applied compositional variation should increase.  In fact, a cursory review of the
projected windows associated with the Phase 2 Variation Stage for Decant #5 assessment support
this latter statement.

No WL or WL interval exists over which all 927 EVs can be processed with Frit 202.  A more
detailed review of the second and third metrics indicates that only 70% of the EVs can be
processed at some WL with ~52% of those having a minimum 5% window.  The results for Frits
422, 423, 420, and 421 are somewhat more positive but still less than perfect (when compared to
other frits in Table 7-9).  The WL ranges over which all the EVs could be processed for these frits
is roughly a 2 – 4% window (all being in the mid-to-high 30’s).  Subsequent metrics indicate a
less than perfect response to the compositional variation applied.

The Phase 2 Variation Stage Decant #5 assessment for Frits 406, 405, 409, and 410 are very
similar and provide feedback into the effect of the compensations required to handle the high
concentration and variation of alkali in the sludge.  The 927 Decant #5 EVs could be processed
by either of these frits over a relatively large WL interval.  Waste loading intervals of 36 – 40%,
36 – 39%, 36 – 41%, and 36 – 41%, respectively, are projected indicating a relatively high degree
of robustness for these frits.  The second and third metrics are also very similar yielding 100%
values which indicate that all 927 EVs could be processed at some WL with each having a
minimum WL range of 5%.  In fact, the minimum WL ranges are 6% or 9% depending upon the
frit.

Assessments of melt rate and/or frittability may play a significant role in determining the primary
frit for Decant #5 and its resulting compositional envelope.
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7.2.4 Phase 2 Variation Stage: Decant #9

Detailed information regarding the predicted properties for the Decant #9 EV-based sludge
compositions when coupled with each candidate frit is provided in Appendix I.  The column
identified as “Sludge Loading (%)” summarizes the specific waste loading of interest.  It should
be noted that there are typically more than one row for each sludge loading given the predicted
properties for all 889 EVs will vary dramatically.  The second column in Appendix I (“Satisfies
PAR”) represents the comparison of the predicted property versus the PAR limits as shown in
Table 4-1.  In this column, properties deemed unacceptable with respect to the PAR acceptance
limits are preceded by “Not”.  The last column (“# of EVs”) summarizes the number of EVs
whose common property predictions are classified by the “Satisfies PAR” column.  An effective
method to identify potential WLs or WL intervals in which all 889 EVs can be processed is to
scan the “# of EVs” column for 889 then evaluate the “Satisfies PAR” column to assure that all
predicted properties are acceptable (“Not” should be absent from that row).  Table 7-10
summarizes the Phase 2 Variation Stage assessments for Decant #9 (the Nominal Stage
assessments are also shown for completeness).

Frit 202 should be considered a candidate frit for the compositional region covered by the Decant
#9 EVs.   All of the Decant #9 EVs can be processed over a WL range of 33 – 36% with the
minimum WL range being 9% for each EV.  These results suggest that Frit 202 is extremely
robust to the compositional variation presented by the EVs associated with Decant #9.

The modifications made to Frit 202 (e.g., Frit 420 and Frit 421) also demonstrate flexibility to
process the Decant #9 EVs with WL projections of 37 – 38% and 34 – 37%, respectively.  The
second and third metrics indicate that Frit 421 may have a slight advantage over Frit 420.
Although not as attractive as other frits, their use should be considered in further assessments
involving melt rate and frittability.

The “higher” (Frits 412, 416, and 320) and “lower” (Frits 409 and 410) alkali containing frits are
less attractive given their response to the Phase 2 Variation Stage assessments.  Although the
Nominal Stage assessments indicate relatively large operating windows (exception of Frit 320 in
which there was no window), only Frit 412 possesses a WL range over which all the EVs could
be processed.

The assessment of Frits 422 and 423 (intermediate alkali containing frits) indicates both respond
extremely well to the applied compositional variation.  The projected WL ranges over which all
the EVs could be processed are 33 – 37% and 32 – 37%, respectively.  With a minimum WL
interval of 6% and 10%, Frits 422 and 423 should be considered primary candidates within this
compositional region.  Assessments of melt rate and/or frittability may play a significant role for
this compositional region during the frit selection process.
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8.0  MAR vs. PAR: Impact on Projected
Waste Loading Intervals

Since the development of the new TL model (Brown et al. 2001), recent assessments (Peeler et al.
2000; Peeler et al. 2001b; Peeler et al. 2002a) for DWPF have used the PAR criteria to assess the
impact of secondary waste streams or various frit compositions on select glass properties – not
the “more restrictive” MAR criteria.  In these studies, use of the PAR criteria has allowed an
efficient, “one-to-one” comparison in an effort to assess the impact of frit compositional changes
or the addition of secondary waste streams on properties such as viscosity, homogeneity,
durability, and liquidus temperature (which ultimately dictate projected operating windows).  As
mentioned in Section 3.0, this same strategy was utilized in this report.

One may question the impact using this “conservative” TL limit has on the actual windows that
DWPF may anticipate (given the implementation of the product control system at the MAR).
More specifically, “Is the use of the 1010°C truly conservative?”  With respect to the SB3 frit
development effort, the authors wanted to assure that the relatively large operational windows
provided in the preceding sections are not reduced to an unmanageable level in terms of
minimizing DWPF flexibility to the point of inoperability.

Another potential issue resulting from the use of this conservative limit is the influence it may
have on actual melter processing.  More specifically, could the use of this conservative limit have
a negative impact on subsequent assessments of processing glass within the melter (i.e., melt
behavior or melt rate)?  This issue is addressed in detail in Section 10.0 (Path Forward).

In this section, the impacts of implementing or using this “conservative constraint” on the
projected operational windows are discussed in detail.  Also discussed is the impact (or lack
thereof) on this conservative constraint on the methodology being used not only for this specific
assessment but future assessments that may be performed.

Appendix J provides an assessment of the projected operational windows for Decant #5 and
Decant #9 using various frits based on the MAR criteria.  The column identified as Frit/Decant
indicates the specific frit/sludge combination being evaluated.  The “% WL” column provides the
WL.  The next five columns labeled as “Durability”, “TL”, “Visc”, “Frit”, and Homog”,
respectively, represent the MAR determination (in terms of pass or fail) for durability, liquidus
temperature, viscosity, low/high frit, and homogeneity, respectively.   A “blank” entry in a
specific cell under these columns indicates that the predicted property satisfies the MAR.   For
“durability”, “TL”, and “homog”, a “NO” in the respective cell indicates that the predicted
property fails the MAR and that particular frit/sludge combination is not acceptable at that WL.
For “visc” and “Frit”, if “high” or “low” are shown, this is an indication that the predicted
property fails the MAR and on which side (high or low).

Table 8-1 provides a summary of the projected operational windows for various frit/decant
compositions expressed in terms of a waste loading range (based on a calcined oxide wt% basis)
based on the use of both the PAR and MAR criteria.  Also listed in the PAR column is the
property that limits the particular frit/sludge combination from higher waste loadings.
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Table 8-1.  Projected Waste Loading Ranges for Various Frit/Decant Combinations
Using both the PAR and MAR Acceptance Criteria

Decant #5 PAR MAR
Frit 202 33 – 39 (PCT) 33 – 37
Frit 420 30 – 45 (PCT) 30 – 43
Frit 421 30 – 41 (PCT/lo visc) 30 – 41
Frit 409 33 – 50 (PCT) 34 – 48
Frit 410 32 – 50 (PCT) 33 – 48
Frit 422 31 – 46 (lo visc) 31 – 45
Frit 423 31 – 44 (lo visc) 31 – 43

Decant #9
Frit 202 29 – 44 (TL) 29 – 45
Frit 420 33 – 46 (TL) 35 – 47
Frit 421 30 – 45 (TL) 32 – 47
Frit 411 26 – 45 (TL) 26 – 45
Frit 422 30 – 45 (TL) 31 – 46
Frit 423 28 – 45 (TL) 28 – 46

This table provides insight into the use of this “conservative” TL PAR limit on the actual windows
that DWPF may anticipate (given the implementation of the product control system at the MAR).
With respect to the SB3 frit development effort, the authors want to assure that operational
window for the recommended frit is not reduced to an unmanageable level in terms of minimizing
DWPF flexibility to the point of inoperability once the MAR criteria are applied.

A review of the “upper waste loading limiting properties” indicates that predictions of durability
and/or low viscosity limit access to higher waste loadings for the specific frit shown in Table 8-1
when coupled with Decant #5.  This is primarily a result of glass formulation efforts taking
advantage of the high Na2O content in this particular sludge (less washing) in an effort to increase
waste loadings as well as targeting enhanced melt rates given the historical knowledge that
increased alkali concentrations improve melt rate.

A review of the Decant #9 based systems, indicates that all of these systems are TL limited in
terms of access to higher waste loadings.  From previous DWPF process experience, TL has been
the primary property that has limited access to higher waste loadings.

With respect to the impact of using the “less conservative” PAR criteria to assess projected
operational windows, a review of projected waste loading range difference between the PAR and
MAR is in order. Consider Decant #5 when coupled with Frit 202.  Using the PAR criteria, the
projected waste loading interval is 33 – 39% with PCT (or predictions of durability) limiting
access to higher waste loadings.   When the MAR criteria are used, the WL interval is 33 – 37%;
a 2% reduction in the upper WL limit achievable based on predictions of durability.

In general, use of the MAR criteria typically reduces the upper waste loading limit that can be
obtained for the Decant #5 based systems.  This is not surprising given the addition of
measurement uncertainty to the PAR predictions to the PCT and viscosity models leading to a
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more conservative operating window.  The use of the “conservative 1010°C PAR limit” does not
come into play for these systems.

For a direct assessment of the “conservative” 1010°C PAR criteria, one must evaluate TL limited
systems (e.g., all of the Decant #9-based systems).  In each of these systems, the upper waste
loading limit for the PAR is lower than that allowed by the MAR – indicating that the use of the
1010°C TL PAR limit is conservative with respect to the upper waste loadings achievable.  This is
consistent with that reported by Brown et al. (2001).  More specifically, consider the Decant
#9/Frit 202 system.  Use of the PAR criteria established a projected waste loading interval of 29 –
44%; while the projected waste loading interval using the MAR criteria is 29 – 45% (a 1%
increase in the projected, achievable waste loading).

Based on the information reviewed since the development of the new TL model, the use of the
1010°C PAR limit does appear to be “conservative” with respect to upper waste loading
projections for systems that are TL limited.  It appears that its use has not specifically
misrepresented (overestimated) potential waste loadings of interest (assuming TL limited systems)
and has effectively supported a methodology to evaluate the impact of various frit or sludge
compositional changes on projected operational windows.  It should be noted that waste loading
projections are based on model predictions of viscosity, durability, homogeneity, and liquidus
temperature as they compare to property acceptance criteria.  The WL projections are not
influenced by assessments of melt rate or cold cap behavior.
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9.0  Summary

Current planning strategies project that DWPF should start processing SB3 in the spring of 2004
(WSRC 2001).  Sludge Batch 3 will be primarily Tank 7 sludge mixed with the heel of Sludge
Batch 1B (SB1B), contributions from Tanks 18 and 19, and an H-Canyon slurry containing
precipitated Pu with Gd (Jilani 2002).  The sludge from Tank 7 is expected to contain several
components that are considered atypical of DWPF sludge to date including higher levels of noble
metals than previously processed sludge batches (Peeler et al. 2002a). Other atypical components
that may be present in this sludge batch include sand, coal, Am/Cm precipitate (Patel 2002),
sodium oxalate, and zeolite (Jantzen et al. 2002a).  Based on the process history for Tank 7, it is
estimated that significant quantities of sand/coal (~7723 kg) and sodium oxalate (~300,000 kg)
have been added to this tank (Goslen 1984; Fowler 1980).

A series of tasks have been identified and are currently being addressed prior to accepting SB3
into DWPF (Fellinger 2002). One of the tasks identified involved an evaluation of potential frits
for SB3, which is the sole focus of this report.

Several key criteria or aspects will provide the technical basis for selecting a frit for SB3.  These
include:

•  Maximizing the PCCS projected operational window size over the anticipated SB3
composition region

•  Providing a frit that is robust or insensitive to anticipated sludge composition variation

•  Improving or maintaining high waste loadings (WLs)

•  Improving or maintaining high melt rates

•  Providing a “frittable” additive or frit composition

The issues listed above have been used to guide the SB3 frit development task in an effort to
improve current DWPF baseline operations in terms of ease of processing, waste loading, and/or
melt rate.  The ability to maximize the size of the DWPF operational window provides flexibility
in targeting waste loadings to meet processing goals in support of the accelerated clean-up
mission.

The focus of this report is on frit development activities conducted solely on the basis of
predictions generated by DWPF’s glass property-composition models as they apply to
determining projected operational windows and assessing the robustness of a frit to compositional
variation.  Technical issues and results associated with melt rate and frittability are not discussed
in this report but are critical inputs into the frit selection process.  It is not the intent of this study
to recommend a frit to DWPF for SB3 – only to provide insight into the selection process.

A unique, but technically sound methodology was developed and implemented for this study to
guide frit development activities.  The methodology utilized was a sequential, iterative process
that may be summarized as follows: Candidate frits were identified for and compared across
nominal sludge compositions (i.e., where each such composition is considered as a “best guess”
view of SB3 sludge for a potential washing scenario).  Two different sets of sludge compositions
(an initial and a final) were used to represent potential nominal SB3 compositions.  The initial set
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of compositions was available early in the study and served as the basis for much of the
preliminary development efforts.  The preliminary frits that were the most promising at this stage
were carried over to a stage of investigation that introduced variation around the nominal SB3
compositions.  This approach was used to provide an assessment of the robustness or tolerance of
a candidate frit to anticipated compositional variation (i.e., the ability of the frit to produce an
acceptable product for variations in the sludge based upon model predictions).  Comparisons
among the frits were conducted using objective metrics, described below, that were developed to
aid in this decision making process.  This two-staged (an assessment using only nominal
compositions and then an assessment with variation introduced) approach was then conducted for
the second (or final) set of SB3 compositions.  It should be noted that this portion of the overall
frit development strategy was based solely on model predictions.

At the time this task was initiated, uncertainties associated with the actual quantity of Na2C2O4 in
Tank 7 and the fraction that would ultimately be transferred to SB3 given the various washing
scenarios being considered were being addressed.  From a glass formulation perspective and
resulting properties, the unknown quantity of Na2O resulting from the Na2C2O4 will have a major
impact on the overall sludge composition and ultimately the frit development efforts.  That is, frit
formulation efforts will have to account for or compensate for the varying Na2O concentrations
that could be present in the sludge and ultimately the glass as different washing schemes are
considered. Concentrations of Na2O in the nominal SB3 sludges ranged from 10.63 wt% to 35.13
wt%.  With respect to frit development activities, the wide range of Na2O concentration made it
extremely difficult to develop a single frit that is tolerant or insensitive to this large variation.  (It
would be ideal to develop a single frit that would yield acceptable glasses for all washing
schemes over the waste loading interval of interest – assuming no adverse impacts of other
processing issues such as melt rate are encountered.)  Therefore, frit development activities
compensated by adjusting the alkali concentration and type as well as their ratios in perspective
frits.  More specifically, as sludge washing is increased, the alkali concentration in sludge
decreases, therefore, resulting in a shift to a higher alkali containing frit.

Based on model predictions, the Nominal and Variation Stage assessments of both existing and
alternative (or newly developed) frits indicate that judicious selection of the frit can yield
processable and durable products at attractive waste loadings for all washing scenarios that
demonstrate a high degree of tolerance for compositional variation.  Given this, an aggressive
washing strategy may not be required to assure processability or product quality as long as
alternative frits are considered (assuming there are not significant technical issues such as anion
solubility, H2 generation, redox control, or rheological control).  Again, the assessments are based
solely on model predictions and do not include assessments of melt rate or frittability.

Numerous comparisons could be made based on the information generated in this study.  General
observations or results are bulletized below.  It should be noted that the observations cited below
are based solely on the results of the paper study assessment and do not account for melt rate or
frittability.  The reader is referred to the detail discussions within the main body of the report for
more detailed assessments.

General observations from this study:

� Compositional frit adjustments can be made to compensate for various waste stream
compositions resulting from the washing strategy pursued.  More specifically, frits can be
developed to provide relatively large operational windows with a high degree of
compositional robustness over the entire compositional region evaluated.
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� It would be ideal to develop a single frit that would yield acceptable glasses for all washing
schemes (including compositional variation) over the waste loading interval of interest –
assuming no adverse impacts of other processing issues such as melt rate are encountered.
This would be an ideal situation from the perspective of balancing frit development
requirements with selecting a washing strategy to pursue.  That is, minimal insight would be
required from the glass formulation team and the integrated flowsheet would be solely driven
by the washing strategy.  Although conceptually enticing, this may result in a “non-
optimized” system.  The use of a single frit over such a large compositional region could
result in a wide response in melt rate potentially leading to lower waste throughput for
DWPF.  This concept gives support for developing specific frits for specific sludges to
optimize operational windows and waste throughput (e.g., Frit 320 for SB2).

� The ability to compositionally compensate for the degree of washing via frit development
efforts provides an incentive to further evaluate the potential to integrate a “low washed
sludge” into the overall flowsheet.  Washing the sludge less does have advantages in terms of
significant time, labor, and ultimately funding reductions in the pretreatment/retrieval
operation.  A reduced washing campaign should also result in less water being sent to the
evaporators.  Assuming the source of alkali is not of concern, the enhanced alkali
concentration in the under washed sludge could also improve melt rate (or at a minimum
maintain melt rate relative to other sludge compositions).  Conversely, targeting higher
washed sludge should reduce the total number of canisters produced by some incremental
amount and may minimize components that have potentially negative impacts to either WL or
processability (such as SO4).  A cost-benefit analysis should be performed to fully understand
the advantages and disadvantages of selecting a targeted washing scenario.

� Frit 202 is a viable frit candidate for specific washing scenarios.  For the “mid-ranged”
washing scenarios (e.g., 50% linear washing case, Decant #7, or Decant #9), Frit 202
provides large operational windows and is extremely tolerant to compositional variation.
This is consistent with Elder’s conclusions and his classification of Frit 202 as a “baseline”
frit.  However, use of Frit 202 with the extreme (in terms of washing strategy) sludge
compositions typically results in small (sometimes non-existent) projected operational
windows.  If a window does exist, the tolerance to compositional variation is low. Use of Frit
202 may be advantageous not only from a WL perspective, but given the current availability
of the frit, fabrication cost may be eliminated (assuming the quantity of frit existing would be
sufficient to process SB3) or at least minimized (assuming a limited quantity would be
required from a vendor).  The classification of Frit 202 as a primary candidate based solely on
availability assumes all other factors (such as robustness, operational window size, and melt
rate) are equal.  If proven to meet or provide acceptable responses to the Variation Stage and
melt rate, a cost benefit analysis should be performed (including adjustments for total waste
throughput) to assess the advantages and (potential) disadvantages of this frit.

� Frit 320 is a viable frit for the more advanced washed sludges (e.g., 75% linear washing case,
Decant #12 and above).  The relatively high alkali concentrations in the frit are off-set by the
lower Na2O concentration as the degree of washing increases resulting in operational
flexibility for DWPF.  Combining Frit 320 with less washed sludges is typically prohibited
by predictions of durability (a direct result of the high alkali concentrations of both the sludge
and frit).  Again, availability of Frit 320 (assuming it is not consumed during SB2 processing)
may be advantageous from a cost-benefit analysis.

� To provide compositional operating regions for each washing scenario, alternative frits were
developed primarily based on alkali compensation with respect to the sludge.  As with Frits
202 and 320, the alternative frits are best suited over a limited compositional region.  The
alternative frits do provide large operational windows and demonstrate a high degree of
robustness to anticipated compositional variation.



Immobilization Technology Section  WSRC-TR-2002-00491
Savannah River Technology Center   Rev. 0
Westinghouse Savannah River Company

68

� The concept of developing alternative frits for specific sludges (in an attempt to maximize
throughput and/or operational flexibility) was observed numerous times during these
assessments.  One of the more interesting observations was the comparative responses of Frit
320 and Frit 416 (a modified formulation of Frit 320 in which 1% of the Na2O was added as
Al2O3) for the 75% washed sludge.  Although the compositional modification appears to be
negligible, its impact on predicted properties, which define the projected operational window,
is rather high.  No WL or WL range exists over which all 423 EVs could be processed with
Frit 320.  The slight compositional modification of Frit 416 results in a 27 – 39% WL range
over which all of the EVs could be processed.  This result indicates a high tolerance of Frit
416 to the applied compositional variation of ±10%.  Evaluation of the third metric provides
additional insight into the robustness of Frit 416.  A minimum WL range of 15% is predicted
for each of the 423 EVs – a very strong statement in terms of flexibility.  Assuming no
significant changes in melt rate are observed, the slight compositional adjustment provides
operational flexibility to DWPF that is not available with existing frits.

� Historically, most of the previous sludge batches processed through DWPF have been TL

limited (in terms of the maximum waste loading achievable).  An interesting outcome in this
assessment was the fact that frit development efforts could take advantage of the high alkali
content of the sludge driving or forcing the low washed sludges to be durability limited.  This
may be beneficial from a waste loading and melt rate perspective.

� The use of the less conservative PAR criteria seems to be a viable and effective method to
guide frit development activities.  It appears that its use has not specifically misrepresented
(overestimated) potential waste loadings of interest (assuming TL limited systems) and has
effectively supported a methodology to evaluate the impact of various frit or sludge
compositional changes on projected operational windows.

As previously mentioned, key criteria or aspects that will provide the technical basis for selecting
a frit for SB3 include: (1) maximizing the projected operational window size (i.e., the waste
loading interval) over the anticipated SB3 composition region, (2) providing a frit that is robust or
insensitive to anticipated sludge composition variation, (3) improving or maintaining high waste
loadings (WLs), (4) improving or maintaining high melt rates, and (5) providing a “frittable”
additive or frit composition.  Given the five key criteria can be competing, the basis for not only
developing but ultimately selecting a frit for SB3 is complex.  The selection process should not be
made based on a single criterion but a collection of criteria that provide insight into the
economics of processing SB3.  A balanced approach should be utilized in both the development
and selection.  The selection may be solely a business decision assuming no technical
showstoppers are identified.  Another factor that could play a significant role in the selection of a
frit is the availability of an existing frit versus any procurement and manufacturing costs for an
alternative frit.  The bottom line is that all the available information should be used to perform a
cost / benefit analysis that could serve as input to the frit selection process.

An integrated methodology has been developed and is being utilized (and is in place for SB3) to
develop frits for specific sludge batches.  The methodology should include assessments of (a)
projected operational windows using current model predictions, (b) melt rate, and (c) frittability.
This integrated strategy would lower the risk of introducing a feed into DWPF that although on
paper is very attractive (in terms of waste loading) results in a very difficult feed to process (in
terms of melt rate).  In fact, this strategy should provide the basis for developing a decision
matrix in which optimum waste throughput could be targeted.
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10.0  Path Forward

As previously mentioned, five key criteria or aspects will provide the technical basis for selecting
a frit for SB3.  These include:

•  Maximizing the projected operational window size (i.e., the waste loading interval) over the
anticipated SB3 composition region

•  Providing a frit that is robust or insensitive to anticipated sludge composition variation

•  Improving or maintaining high waste loadings (WLs)

•  Improving or maintaining high melt rates

•  Providing a “frittable” additive or frit composition

The current report addresses the first three items from a prediction standpoint – no experimental
assessments were made to confirm predictions.  The overall strategy has not discounted the
importance of the remaining two criteria: melt rate and frittability.  Parallel activities (outlined in
Herman, Peeler and Edwards 2002) are on-going to assess these criteria which will form a
significant portion of the frit selection process.   These two criteria are discussed below.

10.1 Melt Rate

One method of supporting site and U.S. DOE goals of accelerated cleanup is to improve waste
loading.  For DWPF, a new TL model has been developed and implemented which has proven to
yield higher waste loadings for projected sludge batches (Brown et al. 2001).  As previously
mentioned, although targeting higher waste loadings is a primary objective, other processing
constraints are also important.  In the assessments discussed in this report, waste loading
projections were not influenced by assessments of melt rate or cold cap behavior given there is
currently no model to perform such an evaluation that is sensitive enough to discern between the
glass compositions of interest (much less a 1% change in waste loading).  That is, the projected
operational windows are defined independent of melt rate projections from a model perspective.
As discussed in Section 1.0, a major objective of the SB3 glass formulation team was to provide
operational flexibility to DWPF via large operational windows while maintaining both high WL
and an acceptable melt rate.  Therefore, although no models were available to assess melt rate as
a function of frit composition, compositional adjustments were based on the general trends
observed during the development of Frit 320 for SB2 (Peeler et al. 2001a).  More specifically, the
alkali concentration in the frit was directly related to melt rate.

The balance between melt rate and waste loading should be carefully considered.  Although every
effort was made to indirectly develop frit compositions in terms of melt rate, the concern is that
targeting the maximum WL allowed by model predictions may not necessarily lead to optimum
melt rate or waste throughput.  In fact, Lorier and McGrier (2002), have shown that for the Frit
320 based system, increased waste loading can have a negative impact on melt rate above some
critical value.  The concept that reduced melt rates at higher waste loading is unacceptable should
be tempered with an evaluation of the total waste throughput.  More specifically, during an
assessment of the impacts of waste loading on melt rate, decisions on frit selection or targeted
waste loading should not be made solely on the relative melt rate.  The decision should consider
the total sludge throughput per unit time.  Note that currently there are no models that can be used
a priori to gain insight into the melt rate of various systems.  This assessment will be made solely
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by using a testing methodology that has been shown to be effective for SB2 (Stone and Josephs
2001).

Therefore, as frit development efforts proceed for SB3 (or for future sludge batches), an
assessment of melt rate must be included in the development of the integrated flowsheet to
account for this disconnect.  Assessments not only associated with projected operational windows
(currently based on model predictions) but the impact on melt rate or melt behavior must be
addressed (experimentally).  In support of the accelerated clean up mission, the primary focus
should be on determining the parameters that define optimal waste throughput (or work off)
which may be a compromise between waste loading and melt rate.

Integration of melt rate assessments for select frit/sludge combinations is part of the SB3
flowsheet development program.  The assessment of melt rate will be one of three major criteria
used in the frit selection process – the other two being operational flexibility and frittability.  The
results of the melt rate and frittability assessments are not covered in this report.  However, the
strategy being used in the melt rate assessment to address the potential impact of the
“conservative 1010°C” PAR constraint for TL with respect to melt rate or melt behavior in DWPF
is briefly discussed below.

The model-based assessments provide valuable information with respect to how the projected
operational windows respond to compositional variation around a nominal sludge composition for
various frits.  This information will form one of the three key inputs to the frit selection process.
The final decision of selecting a frit will not be based solely on the projected operational sizes or
robustness of a frit – melt rate or cold cap behavior being critical as well.  One question that
should be asked and addressed is: “Does it really matter that model predictions allow extremely
high waste loadings if the DWPF melter processing is hindered or inefficient due to an erratic
cold cap behavior or extremely slow melt rate?”  To address this issue, the SB3 frit development
team has integrated an assessment of melt rate for candidate frit compositions into its program in
an effort to provide not only relatively high WLs but to maximize waste throughput via a balance
between melt rate and WL.  An ideal scenario would be that maximum waste throughput is
attained at the maximum waste loading.

As discussed in Sections 6.0 – 7.0, both existing and newly developed frits were assessed in terms
of their projected operational windows for various washing scenarios.  The results provide insight
into the compositional adjustments needed to compensate for the various levels or degrees of
washing.  The Variation Stage assessments provide valuable insight into the robustness or
flexibility of each frit to handle compositional sludge variation.  The Nominal and Variation
Stage assessments allowed candidate frit compositions to be screened with respect to their
potential application to SB3.  For example, a frit that did not provide an operational window (for
a specific sludge composition or compositional region) should not be carried forward in further
assessments (melt rate and/or frittability) given the models would ultimately not allow DWPF to
process.

Given the decision of the SB3 team to focus primarily on the compositional region bounded by
Decants #5 and #9, plans for melt rate assessments have been developed based on these two
nominal waste streams.   An initial frit down selection occurred based on model assessments (i.e.,
those frits that indicated relatively large processing windows and had a positive response on the
ability to handle compositional variation as a function of various washing scenarios).  The results
of both Nominal and Variation Stage assessments associated with Decants #5, #7, and #9 will
play an integral role in this down selection process.
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To directly compare the effect of frit composition on melt rate, the task team identified the need
to maintain a constant acid addition strategy (at least within a particular washing scenario) as well
as to select “common” waste loadings for each frit/sludge system.  The constant acid addition
strategy is intended to eliminate (or at least minimize) any overwhelming impacts of the acid
addition strategy on melt rate so a relative measure of the effect of frit composition on melt rate
can be obtained.  More specifically, given the focus of this effort is on differentiating the effect of
frit composition on melt rate, the team did not want the acid addition strategy (which is currently
under development for SB3) to suppress this assessment.

The use of “constant waste loadings” should provide a sound technical basis for two assessments.
The first being a direct comparison of melt rate between frit-based systems at a constant waste
loading.  The second major assessment will be the impact of waste loading changes on melt rate
within a specific system.  The latter providing insight into the total waste throughput curve for a
particular frit/sludge system.  Based on the MAR information provided in Section 8.1, the SB3
melt rate team elected to use WLs of 30, 35, and 40% in the initial melt rate assessments.  It is
recognized that electing to use a “common” waste loading range provides some disadvantages
and adds some risk.  One disadvantage is the fact that the WL intervals for the various frit/sludge
systems are not consistent so use of a common waste loading interval forces one to select non-
bounding (below and above) the lower and upper WL limits as defined by model predictions.
This could lead to an assessment of melt rate in a compositional region that would not be allowed
in DWPF based on model predictions or not provide full coverage at the upper WLs limits of
interest.  For example, consider the two Frit 202 based systems.  When coupled with Decant #5,
the projected operational window based on MAR predictions is 33 – 37%.  Both the 30% and
40% WL melt rate tests may be questionable given they lead to unacceptable products based on
some criteria.  However, the WL interval to be used bounds the anticipated processing region
from which the effect of WL on melt rate can be viewed.  The use of 30% and 40% for the Frit
202/Decant #9 melt rate tests are non-bounding tests (MAR predictions allow for a 29 – 45%
window).  Although not bounding, assessment of melt rate can be made over a majority of the
WL interval to provide insight into the total waste throughput curve.  Given the use of constant
WLs, comparisons of melt rate can be made between the two sludge cases providing input into
the targeted washing strategy.

Although potentially not bounding or unacceptable, the melt rate information obtained can be
used as a guide to understand the impacts of WL on melt rate and should provide the template for
this relationship from which melt rate interpolations could be made (albeit with some risk).

It should also be noted that the initial set of screening tests will be based on the dry fed melt rate
furnace which also induces some risks, although minimal, based on recent data linking the dry fed
system to slurry fed melters.  This initial screening based on dry fed testing will be factored into
the frit selection process from which a minimum number of primary frit candidates would be
defined.  Upon identification of the primary frit candidates, more detailed melt rate testing should
be performed which could include dry feed tests at intermediate WLs to fill out the melt rate
versus waste loading curve, slurry feed melt rate tests as a function of WL, and/or mini-melter
tests.
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10.2 Frittability

The last criteria to discuss is the desire to have a “frittable” frit (i.e., the targeted frit composition
will produce a glass that can be manufactured by a vendor) which stems from waste acceptance
issues.  Currently, DWPF uses a frit that is ultimately blended with the sludge. Samples of this
blend are taken from the Slurry Mix Evaporator (SME), the compositions determined, and
properties are predicted from the measured composition which are verified to be within the
processing window.  Given the feed is acceptable in terms of various property predictions, the
feed is transferred to the melter, converted to glass, and poured into canisters.  This feed-forward
process control strategy has been very effective in terms of assuring processability and product
quality.  The use of a prefabricated frit has alleviated or minimized issues associated with mixing,
sampling, and homogenizing the contents of the SME, which serves as the basis for the process
control strategy.  It is therefore desirable to provide a “frittable” frit for DWPF.  Although
desirable, this criterion was not used as a strict constraint during the frit selection process in order
not to limit the alternative processing situations/cases submitted for DWPF review.

In order to assess this criterion, two approaches have been taken.  The first approach was to
assume an upper frit melt temperature of 1450°C and experimentally determine if the targeted
compositions could be melted at this temperature.  This assessment is being performed on the
laboratory scale and is an on-going task at the time this report was written.  It was recognized that
this approach had risks associated which included: (1) laboratory scale tests being solely used as a
measure of a vendor’s ability to implement or produce tonnage quantities and (2) not only is there
a need to define an upper temperature limit but also an associated viscosity-temperature
relationship.  The former is being addressed by a request (albeit informal) for a vendor to review
a list of primary frit candidate compositions to determine the potential for the vendor to utilize an
existing melter technology to cost effectively produce the frits.  The second issue is being
addressed within SRTC as the viscosity versus temperature relationships for select candidate frit
compositions is being formally measured.  Again, this information alone will not be used to make
the final frit selection but will form a valuable portion to be used during the frit selection process.
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Appendix A

Nominal Decant Compositions
(Personal Communication with H.H. Elder)
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Appendix B

Summary of the Projected Operational Windows for the Nominal Washing Cases
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Appendix C

Conversion Table of Frits Nomenclatures
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Numeric Alphanumeric
400 A
401 B
402 E
403 C
404 D
405 O
406 P
407 Q
408 F
409 S
410 T
411 G
412 I
413 H
414 K
415 L
416 320-M
417 M
418 N
419 R
420 202-M
421 202-M2
422 U
423 U2



Immobilization Technology Section WSRC-TR-2002-00491
Savannah River Technology Center   Rev. 0
Westinghouse Savannah River Company

89

Appendix D

Phase 1 Assessment of Linear Washing Scenarios
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Paper Study Results for 0% Washing with Frit 202
(# of EVs = 455)

Sludge Loading (%) Satisfies PAR # of EVs
25 Durable; Visc; Not Homog; New TL ; Al2O3 ; Not alkali 63
25 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 207
25 Durable; Visc; Not Homog; New TL ; Not Al2O3; Not alkali 104
25 Durable; Visc; Not Homog; New TL ; Not Al2O3; alkali 81
26 Durable; Visc; Not Homog; New TL ; Al2O3 ; Not alkali 88
26 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 264
26 Not Durable; Visc; Not Homog; New TL ; Al2O3 ; Not alkali 103
27 Durable; Visc; Not Homog; New TL ; Al2O3 ; Not alkali 58
27 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 245
27 Not Durable; Visc; Not Homog; New TL ; Al2O3 ; Not alkali 152
28 Durable; Visc; Not Homog; New TL ; Al2O3 ; Not alkali 4
28 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 275
28 Not Durable; Visc; Not Homog; New TL ; Al2O3 ; Not alkali 152
28 Not Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 24
29 Durable; Visc; Not Homog; New TL ; Al2O3 ; Not alkali 15
29 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 246
29 Not Durable; Visc; Not Homog; New TL ; Al2O3 ; Not alkali 147
29 Not Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 47
30 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 61
30 Durable; Visc; Not Homog; New TL ; Al2O3 ; Not alkali 30
30 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 154
30 Not Durable; Visc; Not Homog; New TL ; Al2O3 ; Not alkali 140
30 Not Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 70
31 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 119
31 Durable; Visc; Not Homog; New TL ; Al2O3 ; Not alkali 38
31 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 68
31 Not Durable; Visc; Not Homog; New TL ; Al2O3 ; Not alkali 137
31 Not Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 93
32 Durable; Visc; Homog; New TL ; Al2O3 ; Not alkali 23
32 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 158
32 Durable; Visc; Not Homog; New TL ; Al2O3 ; Not alkali 13
32 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 15
32 Not Durable; Visc; Homog; New TL ; Al2O3 ; Not alkali 18
32 Not Durable; Visc; Not Homog; New TL ; Al2O3 ; Not alkali 121
32 Not Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 107
33 Durable; Visc; Homog; New TL ; Al2O3 ; Not alkali 31
33 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 165
33 Not Durable; Visc; Homog; New TL ; Al2O3 ; Not alkali 31
33 Not Durable; Visc; Not Homog; New TL ; Al2O3 ; Not alkali 115
33 Not Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 113
34 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 182
34 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 59
34 Not Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 214
35 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 171
35 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 149
35 Not Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 135
36 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 154
36 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 202
36 Not Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 99
37 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 140
37 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 272
37 Not Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 43
38 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 112
38 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 343
39 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 52
39 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 8
39 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 395
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Sludge Loading (%) Satisfies PAR # of EVs
40 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 135
40 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 320
41 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 198
41 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 257
42 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 260
42 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 195
43 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 317
43 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 138
44 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 433
44 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 22
45 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 455
46 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 455
47 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 455
48 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 455
49 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 455
50 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 455
51 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 455
52 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 455
53 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 455
54 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 455
55 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 455
56 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 455
57 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 455
58 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 455
59 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 455
60 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 455

WL Range # of EVs and Centroid % of Total
0 273 60
1 10 2.1978022
2 4 0.87912088
3 7 1.53846154
4 10 2.1978022
5 10 2.1978022
6 14 3.07692308
7 18 3.95604396
8 37 8.13186813
9 41 9.01098901

10 31 6.81318681
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Paper Study Results for 0% Washing with Frit 320
(# of EVs = 455)

Sludge Loading (%) Satisfies PAR # of EVs
25 Not Durable; Visc; Not Homo; New TL ; Al2O3 ; Not alkali 270
25 Not Durable; Visc; Not Homo; New TL ; Not Al2O3; Not alkali 185
26 Not Durable; Visc; Not Homo; New TL ; Al2O3 ; Not alkali 455
27 Not Durable; Not L Visc; Not Homo; New TL ; Al2O3 ; Not alkali 58
27 Not Durable; Visc; Not Homo; New TL ; Al2O3 ; Not alkali 397
28 Not Durable; Not L Visc; Not Homo; New TL ; Al2O3 ; Not alkali 164
28 Not Durable; Not L Visc; Not Homo; New TL ; Al2O3 ; alkali 16
28 Not Durable; Visc; Not Homo; New TL ; Al2O3 ; Not alkali 106
28 Not Durable; Visc; Not Homo; New TL ; Al2O3 ; alkali 169
29 Not Durable; Not L Visc; Not Homo; New TL ; Al2O3 ; Not alkali 197
29 Not Durable; Not L Visc; Not Homo; New TL ; Al2O3 ; alkali 53
29 Not Durable; Visc; Homo; New TL ; Al2O3 ; Not alkali 2
29 Not Durable; Visc; Homo; New TL ; Al2O3 ; alkali 81
29 Not Durable; Visc; Not Homo; New TL ; Al2O3 ; Not alkali 56
29 Not Durable; Visc; Not Homo; New TL ; Al2O3 ; alkali 66
30 Not Durable; Not L Visc; Homo; New TL ; Al2O3 ; Not alkali 11
30 Not Durable; Not L Visc; Homo; New TL ; Al2O3 ; alkali 4
30 Not Durable; Not L Visc; Not Homo; New TL ; Al2O3 ; Not alkali 216
30 Not Durable; Not L Visc; Not Homo; New TL ; Al2O3 ; alkali 85
30 Not Durable; Visc; Homo; New TL ; Al2O3 ; Not alkali 7
30 Not Durable; Visc; Homo; New TL ; Al2O3 ; alkali 113
30 Not Durable; Visc; Not Homo; New TL ; Al2O3 ; Not alkali 3
30 Not Durable; Visc; Not Homo; New TL ; Al2O3 ; alkali 16
31 Not Durable; Not L Visc; Homo; New TL ; Al2O3 ; Not alkali 80
31 Not Durable; Not L Visc; Homo; New TL ; Al2O3 ; alkali 127
31 Not Durable; Not L Visc; Not Homo; New TL ; Al2O3 ; Not alkali 137
31 Not Durable; Not L Visc; Not Homo; New TL ; Al2O3 ; alkali 97
31 Not Durable; Visc; Homo; New TL ; Al2O3 ; alkali 14
32 Not Durable; Not L Visc; Homo; New TL ; Al2O3 ; Not alkali 81
32 Not Durable; Not L Visc; Homo; New TL ; Al2O3 ; alkali 147
32 Not Durable; Not L Visc; Not Homo; New TL ; Al2O3 ; Not alkali 121
32 Not Durable; Not L Visc; Not Homo; New TL ; Al2O3 ; alkali 106
33 Not Durable; Not L Visc; Homo; New TL ; Al2O3 ; Not alkali 82
33 Not Durable; Not L Visc; Homo; New TL ; Al2O3 ; alkali 198
33 Not Durable; Not L Visc; Not Homo; New TL ; Al2O3 ; Not alkali 109
33 Not Durable; Not L Visc; Not Homo; New TL ; Al2O3 ; alkali 66
34 Not Durable; Not L Visc; Homo; New TL ; Al2O3 ; alkali 336
34 Not Durable; Not L Visc; Not Homo; New TL ; Al2O3 ; alkali 119
35 Not Durable; Not L Visc; Homo; New TL ; Al2O3 ; alkali 372
35 Not Durable; Not L Visc; Not Homo; New TL ; Al2O3 ; alkali 83
36 Not Durable; Not L Visc; Homo; New TL ; Al2O3 ; alkali 434
36 Not Durable; Not L Visc; Not Homo; New TL ; Al2O3 ; alkali 21
37 Not Durable; Not L Visc; Homo; New TL ; Al2O3 ; alkali 455
38 Not Durable; Not L Visc; Homo; New TL ; Al2O3 ; alkali 455
39 Not Durable; Not L Visc; Homo; New TL ; Al2O3 ; alkali 455
40 Not Durable; Not L Visc; Homo; New TL ; Al2O3 ; alkali 455
41 Not Durable; Not L Visc; Homo; New TL ; Al2O3 ; alkali 455
42 Not Durable; Not L Visc; Homo; New TL ; Al2O3 ; alkali 455
43 Not Durable; Not L Visc; Homo; New TL ; Al2O3 ; alkali 455
44 Not Durable; Not L Visc; Homo; New TL ; Al2O3 ; alkali 455
45 Not Durable; Not L Visc; Homo; New TL ; Al2O3 ; alkali 455
46 Not Durable; Not L Visc; Homo; New TL ; Al2O3 ; alkali 455
47 Not Durable; Not L Visc; Homo; New TL ; Al2O3 ; alkali 455
48 Not Durable; Not L Visc; Homo; New TL ; Al2O3 ; alkali 455
49 Not Durable; Not L Visc; Homo; New TL ; Al2O3 ; alkali 455
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50 Not Durable; Not L Visc; Homo; New TL ; Al2O3 ; alkali 455
51 Not Durable; Not L Visc; Homo; New TL ; Al2O3 ; alkali 455
52 Not Durable; Not L Visc; Homo; New TL ; Al2O3 ; alkali 455
53 Not Durable; Not L Visc; Homo; New TL ; Al2O3 ; alkali 455
54 Not Durable; Not L Visc; Homo; New TL ; Al2O3 ; alkali 455
55 Not Durable; Not L Visc; Homo; New TL ; Al2O3 ; alkali 455
56 Not Durable; Not L Visc; Homo; New TL ; Al2O3 ; alkali 455
57 Not Durable; Not L Visc; Homo; New TL ; Al2O3 ; alkali 455
58 Not Durable; Not L Visc; Homo; New TL ; Al2O3 ; alkali 455
59 Not Durable; Not L Visc; Homo; New TL ; Al2O3 ; alkali 455
60 Not Durable; Not L Visc; Homo; New TL ; Al2O3 ; alkali 455
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Paper Study Results for 0% Washing with Frit A (400)
(# of EVs = 455)

Sludge Loading (%) Satisfies PAR # of EVs
25 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 270
25 Durable; Not H Visc; ; Not Homog; New TL ; Not Al2O3; alkali 185
26 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 455
27 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 455
28 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 455
29 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 83
29 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 372
30 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 135
30 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 320
31 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 221
31 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 234
32 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 228
32 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 227
33 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 280
33 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 175
34 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 336
34 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 119
35 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 372
35 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 83
36 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 434
36 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 21
37 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 455
38 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 350
38 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 105
39 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 273
39 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 182
40 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 210
40 Durable; Not H Visc; ; Homog; Not New TL; Al2O3 ; alkali 3
40 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 242
41 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 135
41 Durable; Not H Visc; ; Homog; Not New TL; Al2O3 ; alkali 18
41 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 302
42 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 33
42 Durable; Not H Visc; ; Homog; Not New TL; Al2O3 ; alkali 6
42 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 379
42 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 37
43 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 383
43 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 72
44 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 349
44 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 106
45 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 319
45 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 136
46 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 300
46 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 155
47 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 288
47 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 167
48 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 240
48 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 174
48 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 41
49 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 145
49 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 178
49 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 132
50 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 119
50 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 182
50 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 154
51 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 97
51 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 184
51 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 174
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52 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 77
52 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 190
52 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 102
52 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 86
53 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 11
53 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 50
53 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 192
53 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 166
53 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 36
54 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 28
54 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 14
54 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 11
54 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 185
54 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 191
54 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 26
55 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 19
55 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 38
55 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 3
55 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 162
55 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 227
55 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 6
56 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 7
56 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 99
56 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 102
56 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 243
56 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 4
57 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 1
57 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 193
57 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 2
57 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 246
57 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 13
58 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 184
58 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 247
58 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 24
59 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 173
59 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 243
59 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 39
60 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 166
60 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 240
60 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 49

WL Range # of EVs and Centroid % of Total
0 49 10.7692308
1 28 6.15384615
2 30 6.59340659
3 33 7.25274725
4 11 2.41758242
5 13 2.85714286
6 7 1.53846154
7 2 0.43956044
8 3 0.65934066
9 5 1.0989011

10 69 15.1648352
11 94 20.6593407
12 41 9.01098901
13 28 6.15384615
14 40 8.79120879
15 2 0.43956044
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Paper Study Results for 0% Washing with Frit B (401)
(# of EVs = 455)

Sludge Loading (%) Satisfies PAR # of EVs
25 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 270
25 Durable; Not H Visc; ; Not Homog; New TL ; Not Al2O3; alkali 185
26 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 455
27 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 455
28 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 447
28 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 8
29 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 83
29 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 224
29 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 148
30 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 127
30 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 105
30 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 8
30 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 215
31 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 161
31 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 8
31 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 60
31 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 226
32 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 60
32 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 168
32 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 227
33 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 280
33 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 175
34 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 336
34 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 119
35 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 372
35 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 83
36 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 434
36 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 21
37 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 452
37 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 3
38 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 436
38 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 19
39 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 406
39 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 49
40 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 376
40 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 79
41 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 343
41 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 112
42 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 316
42 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 139
43 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 295
43 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 160
44 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 5
44 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 261
44 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 169
44 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 20
45 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 7
45 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 151
45 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 174
45 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 117
45 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 6
46 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 41
46 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 83
46 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 180
46 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 151
47 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 72
47 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 6
47 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 29
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47 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 176
47 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 172
48 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 77
48 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 42
48 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 4
48 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 145
48 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 187
49 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 64
49 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 142
49 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 48
49 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 201
50 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 44
50 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 195
50 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 216
51 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 23
51 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 200
51 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 232
52 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 9
52 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 201
52 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 245
53 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 2
53 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 195
53 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 247
53 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 11
54 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 186
54 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 247
54 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 22
55 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 175
55 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 247
55 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 33
56 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 167
56 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 241
56 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 47
57 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 148
57 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 240
57 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 67
58 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 134
58 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 240
58 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 81
59 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 85
59 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 236
59 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 134
60 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 25
60 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 234
60 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 196

WL Range # of EVs and Centroid % of Total
5 9 1.97802198
6 17 3.73626374
7 36 7.91208791
8 63 13.8461538
9 78 17.1428571

10 60 13.1868132
11 35 7.69230769
12 19 4.17582418
13 40 8.79120879
14 34 7.47252747
15 32 7.03296703
16 28 6.15384615
17 4 0.87912088
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Paper Study Results for 0% Washing with Frit E (402)
(# of EVs = 455)

Sludge Loading (%) Satisfies PAR # of EVs
25 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 270
25 Durable; Not H Visc; ; Not Homog; New TL ; Not Al2O3; alkali 185
26 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 455
27 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 455
28 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 455
29 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 83
29 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 372
30 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 135
30 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 320
31 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 221
31 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 234
32 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 228
32 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 227
33 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 280
33 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 175
34 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 336
34 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 119
35 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 372
35 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 83
36 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 434
36 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 21
37 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 455
38 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 455
39 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 455
40 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 455
41 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 455
42 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 454
42 Durable; Not H Visc; ; Homog; Not New TL; Al2O3 ; alkali 1
43 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 440
43 Durable; Not H Visc; ; Homog; Not New TL; Al2O3 ; alkali 15
44 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 315
44 Durable; Not H Visc; ; Homog; Not New TL; Al2O3 ; alkali 30
44 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 110
45 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 209
45 Durable; Not H Visc; ; Homog; Not New TL; Al2O3 ; alkali 62
45 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 184
46 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 113
46 Durable; Not H Visc; ; Homog; Not New TL; Al2O3 ; alkali 100
46 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 242
47 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 41
47 Durable; Not H Visc; ; Homog; Not New TL; Al2O3 ; alkali 113
47 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 291
47 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 10
48 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 6
48 Durable; Not H Visc; ; Homog; Not New TL; Al2O3 ; alkali 55
48 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 299
48 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 95
49 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 295
49 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 160
50 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 284
50 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 171
51 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 209
51 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 175
51 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 71
52 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 134
52 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 181
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Sludge Loading (%) Satisfies PAR # of EVs
52 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 140
53 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 106
53 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 183
53 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 166
54 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 89
54 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 188
54 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 178
55 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 72
55 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 190
55 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 193
56 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 51
56 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 197
56 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 11
56 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 196
57 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 33
57 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 200
57 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 137
57 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 85
58 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 8
58 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 5
58 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 7
58 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 197
58 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 186
58 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 52
59 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 3
59 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 27
59 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 173
59 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 223
59 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 7
59 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 22
60 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 58
60 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 133
60 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 245
60 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 17
60 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 2

WL Range # of EVs and Centroid % of Total
0 146 32.0879121
1 13 2.85714286
2 8 1.75824176
3 5 1.0989011
4 2 0.43956044
5 5 1.0989011
6 5 1.0989011
7 99 21.7582418
8 81 17.8021978
9 31 6.81318681

10 26 5.71428571
11 6 1.31868132
12 11 2.41758242
13 17 3.73626374
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Paper Study Results for 0% Washing with Frit C (403)
(# of EVs = 455)

Sludge Loading (%) Satisfies PAR # of EVs
25 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 270
25 Durable; Not H Visc; ; Not Homog; New TL ; Not Al2O3; alkali 185
26 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 455
27 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 455
28 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 455
29 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 83
29 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 372
30 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 135
30 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 320
31 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 221
31 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 234
32 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 228
32 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 227
33 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 280
33 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 175
34 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 336
34 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 119
35 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 328
35 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 10
35 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 44
35 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 73
36 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 264
36 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 170
36 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 21
37 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 198
37 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 257
38 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 139
38 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 316
39 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 20
39 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 435
40 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 455
41 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 455
42 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 455
43 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 455
44 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 455
45 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 455
46 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 346
46 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 109
47 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 307
47 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 148
48 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 280
48 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 5
48 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 170
49 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 258
49 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 14
49 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 183
50 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 228
50 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 29
50 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 24
50 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 174
51 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 3
51 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 178
51 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 62
51 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 143
51 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 69
52 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 23
52 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 126
52 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 79
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Sludge Loading (%) Satisfies PAR # of EVs
52 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 184
52 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 43
53 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 40
53 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 54
53 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 119
53 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 225
53 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 17
54 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 48
54 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 23
54 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 13
54 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 116
54 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 253
54 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 2
55 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 33
55 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 139
55 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 3
55 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 13
55 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 267
56 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 10
56 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 166
56 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 279
57 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 1
57 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 167
57 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 281
57 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 6
58 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 151
58 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 280
58 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 24
59 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 137
59 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 274
59 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 44
60 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 98
60 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 273
60 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 84

WL Range # of EVs and Centroid % of Total
9 24 5.27472527

10 69 15.1648352
11 74 16.2637363
12 77 16.9230769
13 44 9.67032967
14 54 11.8681319
15 35 7.69230769
16 78 17.1428571
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Paper Study Results for 0% Washing with Frit D (404)
(# of EVs = 455)

Sludge Loading (%) Satisfies PAR # of EVs
25 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 270
25 Durable; Not H Visc; ; Not Homog; New TL ; Not Al2O3; alkali 185
26 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 455
27 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 455
28 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 455
29 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 83
29 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 372
30 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 135
30 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 320
31 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 221
31 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 234
32 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 228
32 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 227
33 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 280
33 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 175
34 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 336
34 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 119
35 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 372
35 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 83
36 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 434
36 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 21
37 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 437
37 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 18
38 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 308
38 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 147
39 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 242
39 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 213
40 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 184
40 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 271
41 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 115
41 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 340
42 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 5
42 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 450
43 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 455
44 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 455
45 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 455
46 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 455
47 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 361
47 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 94
48 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 311
48 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 144
49 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 276
49 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 10
49 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 169
50 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 257
50 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 17
50 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 181
51 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 215
51 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 44
51 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 196
52 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 174
52 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 71
52 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 28
52 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 182
53 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 2
53 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 132
53 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 97
53 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 150
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Sludge Loading (%) Satisfies PAR # of EVs
53 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 74
54 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 18
54 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 72
54 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 125
54 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 193
54 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 47
55 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 32
55 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 26
55 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 144
55 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 236
55 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 17
56 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 33
56 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 33
56 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 4
56 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 120
56 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 264
56 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 1
57 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 11
57 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 155
57 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 1
57 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 11
57 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 277
58 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 1
58 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 168
58 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 280
58 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 6
59 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 151
59 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 280
59 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 24
60 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 138
60 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 273
60 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 44

WL Range # of EVs and Centroid % of Total
7 10 2.1978022
8 5 1.0989011
9 115 25.2747253

10 93 20.4395604
11 62 13.6263736
12 48 10.5494505
13 30 6.59340659
14 18 3.95604396
15 71 15.6043956
16 3 0.65934066
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Paper Study Results for 0% Washing with Frit O (405)
(# of EVs = 455)

Sludge Loading (%) Satisfies PAR # of EVs
25 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali; No Neph 179
25 Durable; Not H Visc; ; Not Homog; New TL ; Not Al2O3; alkali; No Neph 27
25 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali; No Neph 91
25 Durable; Visc; ; Not Homog; New TL ; Not Al2O3; alkali; No Neph 158
26 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali; No Neph 130
26 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali; No Neph 325
27 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali; No Neph 3
27 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali; No Neph 452
28 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali; No Neph 455
29 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali; No Neph 83
29 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali; No Neph 372
30 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali; No Neph 135
30 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali; No Neph 320
31 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali; No Neph 221
31 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali; No Neph 234
32 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali; No Neph 228
32 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali; No Neph 227
33 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali; No Neph 280
33 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali; No Neph 175
34 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali; No Neph 336
34 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali; No Neph 119
35 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali; No Neph 372
35 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali; No Neph 83
36 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali; No Neph 434
36 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali; No Neph 21
37 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali; No Neph 455
38 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali; No Neph 455
39 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali; No Neph 455
40 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali; No Neph 375
40 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali; No Neph 80
41 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali; No Neph 312
41 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali; No Neph 143
42 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali; No Neph 288
42 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali; No Neph 8
42 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali; No Neph 159
43 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali; No Neph 2
43 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali; No Neph 273
43 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali; No Neph 131
43 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali; No Neph 49
44 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali; No Neph 22
44 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali; No Neph 238
44 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali; No Neph 173
44 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali; No Neph 22
45 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali; No Neph 53
45 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali; No Neph 192
45 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali; No Neph 203
45 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali; No Neph 7
46 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali; No Neph 90
46 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali; No Neph 141
46 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali; No Neph 224
47 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali; No Neph 186
47 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali; No Neph 29
47 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali; No Neph 240
48 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali; No Neph 202
48 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali; Neph Likely 70
48 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali; No Neph 183
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Sludge Loading (%) Satisfies PAR # of EVs
49 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali; No Neph 190
49 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali; Neph Likely 221
49 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali; No Neph 44
50 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali; Neph Likely 2
50 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali; No Neph 176
50 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali; Neph Likely 230
50 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali; No Neph 47
51 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali; Neph Likely 112
51 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali; No Neph 53
51 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali; Neph Likely 5
51 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali; Neph Likely 254
51 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali; No Neph 31
52 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali; Neph Likely 135
52 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali; No Neph 4
52 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali; Neph Likely 14
52 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali; Neph Likely 286
52 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali; No Neph 16
53 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali; Neph Likely 115
53 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali; Neph Likely 25
53 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali; Neph Likely 315
54 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali; Neph Likely 55
54 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali; Neph Likely 58
54 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali; Neph Likely 338
54 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali; Neph Likely 4
55 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali; Neph Likely 16
55 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali; Neph Likely 37
55 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali; Neph Likely 360
55 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali; Neph Likely 42
56 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali; Neph Likely 342
56 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali; Neph Likely 113
57 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali; Neph Likely 318
57 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali; Neph Likely 137
58 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali; Neph Likely 308
58 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali; Neph Likely 147
59 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali; Neph Likely 295
59 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali; Neph Likely 160
60 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali; Neph Likely 289
60 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali; Neph Likely 166

WL Range # of EVs and Centroid % of Total
3 18 3.95604396
4 44 9.67032967
5 38 8.35164835
6 21 4.61538462
7 18 3.95604396
8 10 2.1978022
9 21 4.61538462

10 16 3.51648352
11 18 3.95604396
12 19 4.17582418
13 23 5.05494505
14 36 7.91208791
15 29 6.37362637
16 7 1.53846154
17 43 9.45054945
18 92 20.2197802
19 2 0.43956044
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Paper Study Results for 0% Washing with Frit P (406)
(# of EVs = 455)

Sludge Loading (%) Satisfies PAR # of EVs
25 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 270
25 Durable; Not H Visc; ; Not Homog; New TL ; Not Al2O3; alkali 185
26 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 455
27 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 455
28 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 455
29 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 83
29 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 318
29 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 54
30 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 131
30 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 146
30 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 4
30 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 174
31 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 174
31 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 34
31 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 47
31 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 200
32 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 140
32 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 2
32 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 88
32 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 225
33 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 19
33 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 261
33 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 175
34 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 336
34 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 119
35 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 372
35 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 83
36 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 434
36 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 21
37 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 455
38 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 455
39 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 455
40 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 455
41 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 455
42 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 412
42 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 43
43 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 321
43 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 134
44 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 296
44 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 159
45 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 280
45 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 175
46 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 265
46 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 2
46 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 188
47 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 1
47 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 250
47 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 116
47 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 88
48 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 15
48 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 221
48 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 172
48 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 47
49 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 39
49 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 182
49 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 205
49 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 29
50 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 59
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Sludge Loading (%) Satisfies PAR # of EVs
50 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 148
50 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 242
50 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 6
51 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 134
51 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 61
51 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 260
52 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 174
52 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 9
52 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 272
53 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 159
53 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 14
53 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 282
54 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 138
54 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 28
54 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 289
55 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 84
55 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 62
55 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 309
56 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 54
56 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 74
56 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 322
56 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 5
57 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 6
57 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 72
57 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 334
57 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 43
58 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 16
58 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 317
58 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 122
59 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 305
59 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 150
60 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 291
60 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 164

WL Range # of EVs and Centroid % of Total
5 13 2.85714286
6 28 6.15384615
7 48 10.5494505
8 28 6.15384615
9 17 3.73626374

10 15 3.2967033
11 12 2.63736264
12 20 4.3956044
13 16 3.51648352
14 16 3.51648352
15 10 2.1978022
16 5 1.0989011
17 14 3.07692308
18 162 35.6043956
19 51 11.2087912
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Paper Study Results for 25% Washing with Frit 202
(# of EVs = 465)

Sludge Loading (%) Satisfies PAR # of EVs
25 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 465
26 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 465
27 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 465
28 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 47
28 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 418
29 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 95
29 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 370
30 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 194
30 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 271
31 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 233
31 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; Not alkali 90
31 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 142
32 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 300
32 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 165
33 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 368
33 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 38
33 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 6
33 Not Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 53
34 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 351
34 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 59
34 Not Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 55
35 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 327
35 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 125
35 Not Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 13
36 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 280
36 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 185
37 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 270
37 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 195
38 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 260
38 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 205
39 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 252
39 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 213
40 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 243
40 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 222
41 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 232
41 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 233
42 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 222
42 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 9
42 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 234
43 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 215
43 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 96
43 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 154
44 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 1
44 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 206
44 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 181
44 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 77
45 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 14
45 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 186
45 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 233
45 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 32
46 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 76
46 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 117
46 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 263
46 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 9
47 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 129
47 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 58
47 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 277
47 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 1
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Sludge Loading (%) Satisfies PAR # of EVs
48 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 169
48 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 3
48 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 5
48 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 288
49 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 121
49 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 21
49 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 323
50 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 79
50 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 50
50 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 335
50 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 1
51 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 38
51 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 84
51 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 333
51 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 10
52 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 6
52 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 97
52 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 326
52 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 36
53 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 79
53 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 294
53 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 92
54 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 58
54 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 277
54 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 130
55 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 37
55 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 264
55 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 164
56 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 6
56 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 256
56 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 203
57 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 250
57 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 215
58 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 244
58 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 221
59 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 239
59 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 226
60 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 236
60 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 229

WL Range # of EVs and Centroid % of Total
0 90 19.3548387
1 23 4.94623656
2 18 3.87096774
3 18 3.87096774
4 41 8.8172043
5 10 2.15053763
6 9 1.93548387
7 11 2.3655914
8 7 1.50537634
9 4 0.86021505

10 3 0.64516129
11 3 0.64516129
12 7 1.50537634
13 6 1.29032258
14 11 2.3655914
15 44 9.46236559
16 36 7.74193548
17 14 3.01075269
18 44 9.46236559
19 54 11.6129032
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WL Range # of EVs and Centroid % of Total
20 12 2.58064516
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Paper Study Results for 25% Washing with Frit 320
(# of EVs = 465)

Sludge Loading (%) Satisfies PAR # of EVs
25 Not Durable; Visc; ; Not Homo; New TL ; Al2O3 ; Not alkali 465
26 Not Durable; Visc; ; Not Homo; New TL ; Al2O3 ; Not alkali 280
26 Not Durable; Visc; ; Not Homo; New TL ; Al2O3 ; alkali 185
27 Not Durable; Visc; ; Homo; New TL ; Al2O3 ; Not alkali 3
27 Not Durable; Visc; ; Homo; New TL ; Al2O3 ; alkali 52
27 Not Durable; Visc; ; Not Homo; New TL ; Al2O3 ; Not alkali 258
27 Not Durable; Visc; ; Not Homo; New TL ; Al2O3 ; alkali 152
28 Not Durable; Visc; ; Homo; New TL ; Al2O3 ; Not alkali 26
28 Not Durable; Visc; ; Homo; New TL ; Al2O3 ; alkali 89
28 Not Durable; Visc; ; Not Homo; New TL ; Al2O3 ; Not alkali 216
28 Not Durable; Visc; ; Not Homo; New TL ; Al2O3 ; alkali 134
29 Not Durable; Not L Visc; ; Not Homo; New TL ; Al2O3 ; Not alkali 3
29 Not Durable; Visc; ; Homo; New TL ; Al2O3 ; Not alkali 110
29 Not Durable; Visc; ; Homo; New TL ; Al2O3 ; alkali 114
29 Not Durable; Visc; ; Not Homo; New TL ; Al2O3 ; Not alkali 108
29 Not Durable; Visc; ; Not Homo; New TL ; Al2O3 ; alkali 130
30 Not Durable; Not L Visc; ; Homo; New TL ; Al2O3 ; Not alkali 6
30 Not Durable; Not L Visc; ; Not Homo; New TL ; Al2O3 ; Not alkali 87
30 Not Durable; Not L Visc; ; Not Homo; New TL ; Al2O3 ; alkali 2
30 Not Durable; Visc; ; Homo; New TL ; Al2O3 ; Not alkali 102
30 Not Durable; Visc; ; Homo; New TL ; Al2O3 ; alkali 133
30 Not Durable; Visc; ; Not Homo; New TL ; Al2O3 ; Not alkali 6
30 Not Durable; Visc; ; Not Homo; New TL ; Al2O3 ; alkali 129
31 Not Durable; Not L Visc; ; Homo; New TL ; Al2O3 ; Not alkali 41
31 Not Durable; Not L Visc; ; Homo; New TL ; Al2O3 ; alkali 43
31 Not Durable; Not L Visc; ; Not Homo; New TL ; Al2O3 ; Not alkali 74
31 Not Durable; Not L Visc; ; Not Homo; New TL ; Al2O3 ; alkali 37
31 Not Durable; Visc; ; Homo; New TL ; Al2O3 ; Not alkali 73
31 Not Durable; Visc; ; Homo; New TL ; Al2O3 ; alkali 177
31 Not Durable; Visc; ; Not Homo; New TL ; Al2O3 ; alkali 20
32 Not Durable; Not L Visc; ; Homo; New TL ; Al2O3 ; alkali 185
32 Not Durable; Not L Visc; ; Not Homo; New TL ; Al2O3 ; alkali 75
32 Not Durable; Visc; ; Homo; New TL ; Al2O3 ; alkali 205
33 Not Durable; Not L Visc; ; Homo; New TL ; Al2O3 ; alkali 319
33 Not Durable; Not L Visc; ; Not Homo; New TL ; Al2O3 ; alkali 43
33 Not Durable; Visc; ; Homo; New TL ; Al2O3 ; alkali 103
34 Not Durable; Not L Visc; ; Homo; New TL ; Al2O3 ; alkali 443
34 Not Durable; Visc; ; Homo; New TL ; Al2O3 ; alkali 22
35 Not Durable; Not L Visc; ; Homo; New TL ; Al2O3 ; alkali 465
36 Not Durable; Not L Visc; ; Homo; New TL ; Al2O3 ; alkali 465
37 Not Durable; Not L Visc; ; Homo; New TL ; Al2O3 ; alkali 465
38 Not Durable; Not L Visc; ; Homo; New TL ; Al2O3 ; alkali 465
39 Not Durable; Not L Visc; ; Homo; New TL ; Al2O3 ; alkali 465
40 Not Durable; Not L Visc; ; Homo; New TL ; Al2O3 ; alkali 465
41 Not Durable; Not L Visc; ; Homo; New TL ; Al2O3 ; alkali 465
42 Not Durable; Not L Visc; ; Homo; New TL ; Al2O3 ; alkali 465
43 Not Durable; Not L Visc; ; Homo; New TL ; Al2O3 ; alkali 465
44 Not Durable; Not L Visc; ; Homo; New TL ; Al2O3 ; alkali 465
45 Not Durable; Not L Visc; ; Homo; New TL ; Al2O3 ; alkali 465
46 Not Durable; Not L Visc; ; Homo; New TL ; Al2O3 ; alkali 465
47 Not Durable; Not L Visc; ; Homo; New TL ; Al2O3 ; alkali 465
48 Not Durable; Not L Visc; ; Homo; New TL ; Al2O3 ; alkali 465
49 Not Durable; Not L Visc; ; Homo; New TL ; Al2O3 ; alkali 465
50 Not Durable; Not L Visc; ; Homo; New TL ; Al2O3 ; alkali 465
51 Not Durable; Not L Visc; ; Homo; New TL ; Al2O3 ; alkali 465
52 Not Durable; Not L Visc; ; Homo; New TL ; Al2O3 ; alkali 465
53 Not Durable; Not L Visc; ; Homo; New TL ; Al2O3 ; alkali 465
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54 Not Durable; Not L Visc; ; Homo; New TL ; Al2O3 ; alkali 465
55 Not Durable; Not L Visc; ; Homo; New TL ; Al2O3 ; alkali 465
56 Not Durable; Not L Visc; ; Homo; New TL ; Al2O3 ; alkali 465
57 Not Durable; Not L Visc; ; Homo; New TL ; Al2O3 ; alkali 465
58 Not Durable; Not L Visc; ; Homo; New TL ; Al2O3 ; alkali 465
59 Not Durable; Not L Visc; ; Homo; New TL ; Al2O3 ; alkali 465
60 Not Durable; Not L Visc; ; Homo; New TL ; Al2O3 ; alkali 457
60 Not Durable; Not L Visc; ; Homo; Not New TL; Al2O3 ; alkali 8
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Paper Study Results for 25% Washing with Frit F (408)
(# of EVs = 465)

Sludge Loading (%) Satisfies PAR # of EVs
25 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 465
26 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 465
27 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 55
27 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 410
28 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 115
28 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 350
29 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 224
29 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 241
30 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 241
30 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 224
31 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 333
31 Durable; Not H Visc; ; Homog; Not New TL; Al2O3 ; alkali 1
31 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 131
32 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 363
32 Durable; Not H Visc; ; Homog; Not New TL; Al2O3 ; alkali 27
32 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 75
33 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 328
33 Durable; Not H Visc; ; Homog; Not New TL; Al2O3 ; alkali 94
33 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 43
34 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 307
34 Durable; Not H Visc; ; Homog; Not New TL; Al2O3 ; alkali 158
35 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 270
35 Durable; Not H Visc; ; Homog; Not New TL; Al2O3 ; alkali 195
36 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 257
36 Durable; Not H Visc; ; Homog; Not New TL; Al2O3 ; alkali 208
37 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 250
37 Durable; Not H Visc; ; Homog; Not New TL; Al2O3 ; alkali 215
38 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 243
38 Durable; Not H Visc; ; Homog; Not New TL; Al2O3 ; alkali 222
39 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 238
39 Durable; Not H Visc; ; Homog; Not New TL; Al2O3 ; alkali 227
40 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 236
40 Durable; Not H Visc; ; Homog; Not New TL; Al2O3 ; alkali 229
41 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 233
41 Durable; Not H Visc; ; Homog; Not New TL; Al2O3 ; alkali 232
42 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 229
42 Durable; Not H Visc; ; Homog; Not New TL; Al2O3 ; alkali 236
43 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 228
43 Durable; Not H Visc; ; Homog; Not New TL; Al2O3 ; alkali 237
44 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 227
44 Durable; Not H Visc; ; Homog; Not New TL; Al2O3 ; alkali 238
45 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 222
45 Durable; Not H Visc; ; Homog; Not New TL; Al2O3 ; alkali 243
46 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 216
46 Durable; Not H Visc; ; Homog; Not New TL; Al2O3 ; alkali 248
46 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 1
47 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 153
47 Durable; Not H Visc; ; Homog; Not New TL; Al2O3 ; alkali 250
47 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 61
47 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 1
48 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 80
48 Durable; Not H Visc; ; Homog; Not New TL; Al2O3 ; alkali 243
48 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 130
48 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 12
49 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 12
49 Durable; Not H Visc; ; Homog; Not New TL; Al2O3 ; alkali 222
49 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 192
49 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 39
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50 Durable; Not H Visc; ; Homog; Not New TL; Al2O3 ; alkali 148
50 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 197
50 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 120
51 Durable; Not H Visc; ; Homog; Not New TL; Al2O3 ; alkali 88
51 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 191
51 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 186
52 Durable; Not H Visc; ; Homog; Not New TL; Al2O3 ; alkali 11
52 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 180
52 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 274
53 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 170
53 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 295
54 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 150
54 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 315
55 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 129
55 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 336
56 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 109
56 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 356
57 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 95
57 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 370
58 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 72
58 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 393
59 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 10
59 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 36
59 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 401
59 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 15
59 Not Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 3
60 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 2
60 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 27
60 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 6
60 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 354
60 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 34
60 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 34
60 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 2
60 Not Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 6

WL Range # of EVs and Centroid % of Total
0 265 56.9892473
1 5 1.07526882
2 3 0.64516129
3 9 1.93548387
4 5 1.07526882
5 14 3.01075269
6 25 5.37634409
7 12 2.58064516
8 14 3.01075269
9 16 3.44086022

10 28 6.02150538
11 21 4.51612903
12 34 7.31182796
13 14 3.01075269
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Paper Study Results for 25% Washing with Frit O (405)
(# of EVs = 465)

Sludge Loading (%) Satisfies PAR # of EVs
25 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 463
25 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 2
26 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 362
26 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 103
27 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 55
27 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 192
27 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 218
28 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 106
28 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 45
28 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 9
28 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 305
29 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 58
29 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 5
29 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 166
29 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 236
30 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 2
30 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 239
30 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 224
31 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 334
31 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 131
32 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 390
32 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 75
33 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 422
33 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 43
34 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 465
35 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 465
36 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 465
37 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 465
38 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 462
38 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 3
39 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 448
39 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 17
40 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 411
40 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 54
41 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 360
41 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 105
42 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 311
42 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 154
43 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 286
43 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 179
44 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 269
44 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 196
45 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 6
45 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 253
45 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 206
46 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 90
46 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 162
46 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 213
47 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 168
47 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 6
47 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 77
47 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 214
48 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 178
48 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 36
48 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 34
48 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 190
48 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 27
49 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 143
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49 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 105
49 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 12
49 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 124
49 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 81
50 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 112
50 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 165
50 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 1
50 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 65
50 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 122
51 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 88
51 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 226
51 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 7
51 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 144
52 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 44
52 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 236
52 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 185
53 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 31
53 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 239
53 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 195
54 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 20
54 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 240
54 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 205
55 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 8
55 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 244
55 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 212
55 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 1
56 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 1
56 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 242
56 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 213
56 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 9
57 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 233
57 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 213
57 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 19
58 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 224
58 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 205
58 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 36
59 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 215
59 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 201
59 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 49
60 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 207
60 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 194
60 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 64

WL Range # of EVs and Centroid % of Total
9 7 1.50537634

10 22 4.7311828
11 43 9.24731183
12 88 18.9247312
13 63 13.5483871
14 55 11.827957
15 44 9.46236559
16 41 8.8172043
17 59 12.688172
18 31 6.66666667
19 12 2.58064516



Immobilization Technology Section WSRC-TR-2002-00491
Savannah River Technology Center   Rev. 0
Westinghouse Savannah River Company

117

Paper Study Results for 25% Washing with Frit P (406)
(# of EVs = 465)

Sludge Loading (%) Satisfies PAR # of EVs
25 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 465
26 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 465
27 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 55
27 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 410
28 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 115
28 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 350
29 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 224
29 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 241
30 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 241
30 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 224
31 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 332
31 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 131
31 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 2
32 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 352
32 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 21
32 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 38
32 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 54
33 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 277
33 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 145
33 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 43
34 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 207
34 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 258
35 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 109
35 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 356
36 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 27
36 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 438
37 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 465
38 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 465
39 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 462
39 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 3
40 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 445
40 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 20
41 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 409
41 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 56
42 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 352
42 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 113
43 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 306
43 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 159
44 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 282
44 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 183
45 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 266
45 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 199
46 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 257
46 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 208
47 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 251
47 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 214
48 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 245
48 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 220
49 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 2
49 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 237
49 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 226
50 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 60
50 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 176
50 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 229
51 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 70
51 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 10
51 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 104
51 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 220
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51 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 61
52 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 81
52 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 37
52 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 40
52 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 196
52 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 111
53 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 81
53 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 95
53 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 14
53 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 141
53 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 134
54 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 47
54 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 148
54 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 91
54 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 179
55 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 32
55 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 225
55 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 16
55 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 192
56 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 19
56 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 245
56 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 201
57 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 7
57 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 248
57 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 207
57 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 3
58 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 1
58 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 244
58 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 210
58 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 10
59 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 237
59 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 205
59 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 23
60 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 226
60 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 200
60 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 39

WL Range # of EVs and Centroid % of Total
3 3 0.64516129
4 16 3.44086022
5 34 7.31182796
6 45 9.67741935
7 38 8.17204301
8 27 5.80645161
9 18 3.87096774

10 11 2.3655914
11 5 1.07526882
12 9 1.93548387
13 5 1.07526882
14 6 1.29032258
15 3 0.64516129
16 17 3.65591398
17 50 10.7526882
18 115 24.7311828
19 63 13.5483871
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Paper Study Results for 25% Washing with Frit Q (407)
(# of EVs = 465)

Sludge Loading (%) Satisfies PAR # of EVs
25 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 463
25 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 2
26 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 362
26 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 103
27 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 55
27 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 192
27 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 218
28 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 106
28 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 45
28 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 9
28 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 305
29 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 58
29 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 5
29 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 166
29 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 236
30 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 2
30 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 239
30 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 224
31 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 334
31 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 131
32 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 390
32 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 75
33 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 422
33 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 43
34 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 465
35 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 465
36 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 465
37 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 465
38 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 462
38 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 3
39 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 448
39 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 17
40 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 411
40 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 54
41 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 360
41 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 105
42 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 311
42 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 154
43 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 286
43 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 179
44 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 269
44 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 196
45 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 6
45 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 253
45 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 206
46 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 90
46 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 162
46 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 213
47 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 168
47 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 6
47 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 77
47 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 214
48 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 178
48 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 36
48 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 34
48 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 190
48 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 27
49 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 143
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Sludge Loading (%) Satisfies PAR # of EVs
49 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 105
49 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 12
49 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 124
49 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 81
50 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 112
50 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 165
50 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 1
50 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 65
50 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 122
51 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 88
51 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 226
51 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 7
51 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 144
52 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 44
52 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 236
52 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 185
53 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 31
53 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 239
53 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 195
54 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 20
54 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 240
54 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 205
55 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 8
55 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 244
55 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 212
55 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 1
56 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 1
56 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 242
56 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 213
56 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 9
57 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 233
57 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 213
57 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 19
58 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 224
58 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 205
58 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 36
59 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 215
59 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 201
59 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 49
60 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 207
60 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 194
60 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 64

WL Range # of EVs and Centroid % of Total
9 7 1.50537634

10 22 4.7311828
11 43 9.24731183
12 88 18.9247312
13 63 13.5483871
14 55 11.827957
15 44 9.46236559
16 41 8.8172043
17 59 12.688172
18 31 6.66666667
19 12 2.58064516
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Paper Study Results for 25% Washing with Frit S (409)
(# of EVs = 465)

Sludge Loading (%) Satisfies PAR # of EVs
25 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 465
26 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 465
27 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 55
27 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 410
28 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 115
28 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 350
29 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 224
29 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 241
30 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 241
30 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 224
31 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 333
31 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 131
31 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 1
32 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 352
32 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25
32 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 38
32 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 50
33 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 279
33 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 143
33 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 43
34 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 210
34 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 255
35 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 112
35 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 353
36 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 30
36 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 435
37 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 465
38 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 465
39 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 465
40 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 465
41 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 465
42 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 465
43 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 415
43 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 50
44 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 368
44 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 97
45 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 337
45 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 128
46 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 296
46 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 169
47 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 276
47 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 189
48 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 266
48 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 199
49 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 250
49 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 8
49 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 207
50 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 208
50 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 42
50 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 31
50 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 184
51 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 5
51 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 156
51 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 79
51 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 112
51 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 113
52 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 21
52 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 83
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Sludge Loading (%) Satisfies PAR # of EVs
52 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 125
52 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 189
52 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 47
53 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 33
53 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 7
53 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 19
53 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 162
53 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 221
53 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 23
54 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 25
54 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 83
54 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 1
54 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 104
54 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 246
54 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 6
55 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 10
55 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 163
55 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 34
55 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 255
55 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 3
56 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 2
56 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 197
56 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 255
56 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 11
57 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 193
57 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 251
57 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 21
58 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 187
58 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 245
58 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 33
59 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 175
59 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 239
59 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 51
60 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 139
60 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 236
60 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 90

WL Range # of EVs and Centroid % of Total
9 36 7.74193548

10 13 2.79569892
11 32 6.88172043
12 46 9.89247312
13 63 13.5483871
14 53 11.3978495
15 51 10.9677419
16 41 8.8172043
17 38 8.17204301
18 44 9.46236559
19 48 10.3225806



Immobilization Technology Section WSRC-TR-2002-00491
Savannah River Technology Center   Rev. 0
Westinghouse Savannah River Company

123

Paper Study Results for 25% Washing with Frit T (410)
(# of EVs = 465)

Sludge Loading (%) Satisfies PAR # of EVs
25 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 465
26 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 465
27 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 55
27 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 410
28 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 115
28 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 350
29 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 224
29 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 241
30 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 237
30 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 208
30 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 4
30 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 16
31 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 308
31 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 36
31 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 26
31 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 95
32 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 241
32 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 149
32 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 75
33 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 150
33 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 272
33 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 43
34 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 68
34 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 397
35 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 5
35 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 460
36 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 465
37 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 465
38 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 465
39 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 465
40 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 465
41 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 465
42 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 465
43 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 428
43 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 37
44 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 374
44 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 91
45 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 339
45 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 126
46 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 308
46 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 157
47 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 278
47 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 187
48 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 269
48 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 196
49 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 251
49 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 8
49 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 15
49 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 191
50 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 3
50 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 204
50 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 43
50 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 97
50 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 118
51 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 20
51 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 131
51 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 90
51 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 169
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Sludge Loading (%) Satisfies PAR # of EVs
51 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 55
52 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 41
52 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 1
52 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 64
52 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 125
52 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 207
52 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 27
53 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 45
53 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 60
53 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 6
53 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 111
53 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 235
53 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 8
54 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 25
54 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 142
54 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 1
54 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 47
54 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 250
55 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 9
55 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 195
55 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 3
55 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 255
55 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 3
56 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 3
56 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 198
56 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 252
56 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 12
57 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 193
57 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 250
57 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 22
58 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 187
58 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 244
58 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 34
59 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 177
59 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 239
59 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 49
60 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 140
60 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 236
60 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 89

WL Range # of EVs and Centroid % of Total
9 30 6.4516129

10 16 3.44086022
11 24 5.16129032
12 23 4.94623656
13 22 4.7311828
14 41 8.8172043
15 59 12.688172
16 57 12.2580645
17 45 9.67741935
18 41 8.8172043
19 54 11.6129032
20 53 11.3978495
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Paper Study Results for 50% Washing with Frit 202
(# of EVs = 455)

Sludge Loading (%) Satisfies PAR # of EVs
25 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 56
25 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 399
26 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 5
26 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 17
26 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 433
27 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 65
27 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 390
28 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 195
28 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 260
29 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 248
29 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 207
30 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 351
30 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 104
31 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 414
31 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 41
32 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 442
32 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 13
33 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 455
34 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 455
35 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 455
36 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 455
37 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 455
38 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 455
39 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 447
39 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 8
40 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 413
40 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 42
41 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 342
41 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 113
42 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 278
42 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 177
43 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 247
43 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 208
44 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 235
44 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 220
45 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 231
45 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 224
46 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 7
46 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 219
46 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 229
47 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 53
47 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 3
47 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 168
47 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 231
48 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 63
48 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 15
48 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 136
48 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 225
48 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 16
49 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 117
49 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 36
49 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 50
49 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 213
49 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 39
50 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 118
50 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 161
50 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 3
50 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 118
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Sludge Loading (%) Satisfies PAR # of EVs
50 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 55
51 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 82
51 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 216
51 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 81
51 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 65
51 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 11
52 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 30
52 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 290
52 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 41
52 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 58
52 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 36
53 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 6
53 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 331
53 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 6
53 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 41
53 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 71
54 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 317
54 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 17
54 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 121
55 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 293
55 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 6
55 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 156
56 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 267
56 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 188
57 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 259
57 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 196
58 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 255
58 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 200
59 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 252
59 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 203
60 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 248
60 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 207

WL Range # of EVs and Centroid % of Total
12 19 4.17582418
13 81 17.8021978
14 73 16.043956
15 57 12.5274725
16 46 10.1098901
17 39 8.57142857
18 40 8.79120879
19 48 10.5494505
20 50 10.989011
21 2 0.43956044
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Paper Study Results for 50% Washing with Frit 320
(# of EVs = 455)

Sludge Loading (%) Satisfies PAR N Rows
25 Not Durable; Visc; ; Homo; New TL ; Al2O3 ; Not alkali 3
25 Not Durable; Visc; ; Homo; New TL ; Al2O3 ; alkali 22
25 Not Durable; Visc; ; Not Homo; New TL ; Al2O3 ; Not alkali 247
25 Not Durable; Visc; ; Not Homo; New TL ; Al2O3 ; alkali 183
26 Not Durable; Visc; ; Homo; New TL ; Al2O3 ; Not alkali 28
26 Not Durable; Visc; ; Homo; New TL ; Al2O3 ; alkali 53
26 Not Durable; Visc; ; Not Homo; New TL ; Al2O3 ; Not alkali 205
26 Not Durable; Visc; ; Not Homo; New TL ; Al2O3 ; alkali 169
27 Not Durable; Visc; ; Homo; New TL ; Al2O3 ; Not alkali 124
27 Not Durable; Visc; ; Homo; New TL ; Al2O3 ; alkali 83
27 Not Durable; Visc; ; Not Homo; New TL ; Al2O3 ; Not alkali 89
27 Not Durable; Visc; ; Not Homo; New TL ; Al2O3 ; alkali 159
28 Not Durable; Visc; ; Homo; New TL ; Al2O3 ; Not alkali 139
28 Not Durable; Visc; ; Homo; New TL ; Al2O3 ; alkali 124
28 Not Durable; Visc; ; Not Homo; New TL ; Al2O3 ; Not alkali 59
28 Not Durable; Visc; ; Not Homo; New TL ; Al2O3 ; alkali 133
29 Not Durable; Visc; ; Homo; New TL ; Al2O3 ; Not alkali 151
29 Not Durable; Visc; ; Homo; New TL ; Al2O3 ; alkali 231
29 Not Durable; Visc; ; Not Homo; New TL ; Al2O3 ; Not alkali 36
29 Not Durable; Visc; ; Not Homo; New TL ; Al2O3 ; alkali 37
30 Not Durable; Visc; ; Homo; New TL ; Al2O3 ; alkali 426
30 Not Durable; Visc; ; Not Homo; New TL ; Al2O3 ; alkali 29
31 Not Durable; Visc; ; Homo; New TL ; Al2O3 ; alkali 452
31 Not Durable; Visc; ; Not Homo; New TL ; Al2O3 ; alkali 3
32 Not Durable; Visc; ; Homo; New TL ; Al2O3 ; alkali 455
33 Not Durable; Not L Visc; ; Homo; New TL ; Al2O3 ; alkali 25
33 Not Durable; Visc; ; Homo; New TL ; Al2O3 ; alkali 430
34 Not Durable; Not L Visc; ; Homo; New TL ; Al2O3 ; alkali 81
34 Not Durable; Visc; ; Homo; New TL ; Al2O3 ; alkali 374
35 Not Durable; Not L Visc; ; Homo; New TL ; Al2O3 ; alkali 135
35 Not Durable; Visc; ; Homo; New TL ; Al2O3 ; alkali 320
36 Not Durable; Not L Visc; ; Homo; New TL ; Al2O3 ; alkali 315
36 Not Durable; Visc; ; Homo; New TL ; Al2O3 ; alkali 140
37 Not Durable; Not L Visc; ; Homo; New TL ; Al2O3 ; alkali 371
37 Not Durable; Visc; ; Homo; New TL ; Al2O3 ; alkali 84
38 Not Durable; Not L Visc; ; Homo; New TL ; Al2O3 ; alkali 409
38 Not Durable; Visc; ; Homo; New TL ; Al2O3 ; alkali 46
39 Not Durable; Not L Visc; ; Homo; New TL ; Al2O3 ; alkali 449
39 Not Durable; Visc; ; Homo; New TL ; Al2O3 ; alkali 6
40 Not Durable; Not L Visc; ; Homo; New TL ; Al2O3 ; alkali 455
41 Not Durable; Not L Visc; ; Homo; New TL ; Al2O3 ; alkali 455
42 Not Durable; Not L Visc; ; Homo; New TL ; Al2O3 ; alkali 455
43 Not Durable; Not L Visc; ; Homo; New TL ; Al2O3 ; alkali 455
44 Not Durable; Not L Visc; ; Homo; New TL ; Al2O3 ; alkali 455
45 Not Durable; Not L Visc; ; Homo; New TL ; Al2O3 ; alkali 455
46 Not Durable; Not L Visc; ; Homo; New TL ; Al2O3 ; alkali 455
47 Not Durable; Not L Visc; ; Homo; New TL ; Al2O3 ; alkali 455
48 Durable; Not L Visc; ; Homo; New TL ; Al2O3 ; alkali 1
48 Not Durable; Not L Visc; ; Homo; New TL ; Al2O3 ; alkali 454
49 Durable; Not L Visc; ; Homo; New TL ; Al2O3 ; alkali 5
49 Not Durable; Not L Visc; ; Homo; New TL ; Al2O3 ; alkali 450
50 Durable; Not L Visc; ; Homo; New TL ; Al2O3 ; alkali 7
50 Not Durable; Not L Visc; ; Homo; New TL ; Al2O3 ; alkali 446
50 Not Durable; Not L Visc; ; Homo; Not New TL; Al2O3 ; alkali 2
51 Durable; Not L Visc; ; Homo; New TL ; Al2O3 ; alkali 3
51 Durable; Not L Visc; ; Homo; Not New TL; Al2O3 ; alkali 5
51 Not Durable; Not L Visc; ; Homo; New TL ; Al2O3 ; alkali 425
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Sludge Loading (%) Satisfies PAR N Rows
51 Not Durable; Not L Visc; ; Homo; Not New TL; Al2O3 ; alkali 22
52 Durable; Not L Visc; ; Homo; Not New TL; Al2O3 ; alkali 9
52 Not Durable; Not L Visc; ; Homo; New TL ; Al2O3 ; alkali 364
52 Not Durable; Not L Visc; ; Homo; Not New TL; Al2O3 ; alkali 82
53 Durable; Not L Visc; ; Homo; Not New TL; Al2O3 ; alkali 10
53 Not Durable; Not L Visc; ; Homo; New TL ; Al2O3 ; alkali 294
53 Not Durable; Not L Visc; ; Homo; Not New TL; Al2O3 ; alkali 151
54 Durable; Not L Visc; ; Homo; Not New TL; Al2O3 ; alkali 10
54 Not Durable; Not L Visc; ; Homo; New TL ; Al2O3 ; alkali 251
54 Not Durable; Not L Visc; ; Homo; Not New TL; Al2O3 ; alkali 194
55 Durable; Not L Visc; ; Homo; Not New TL; Al2O3 ; alkali 10
55 Not Durable; Not L Visc; ; Homo; New TL ; Al2O3 ; alkali 240
55 Not Durable; Not L Visc; ; Homo; Not New TL; Al2O3 ; alkali 205
56 Durable; Not L Visc; ; Homo; Not New TL; Al2O3 ; alkali 10
56 Not Durable; Not L Visc; ; Homo; New TL ; Al2O3 ; alkali 232
56 Not Durable; Not L Visc; ; Homo; Not New TL; Al2O3 ; alkali 213
57 Durable; Not L Visc; ; Homo; Not New TL; Al2O3 ; alkali 11
57 Not Durable; Not L Visc; ; Homo; New TL ; Al2O3 ; alkali 227
57 Not Durable; Not L Visc; ; Homo; Not New TL; Al2O3 ; alkali 217
58 Durable; Not L Visc; ; Homo; Not New TL; Al2O3 ; alkali 12
58 Not Durable; Not L Visc; ; Homo; New TL ; Al2O3 ; alkali 223
58 Not Durable; Not L Visc; ; Homo; Not New TL; Al2O3 ; alkali 220
59 Durable; Not L Visc; ; Homo; Not New TL; Al2O3 ; alkali 13
59 Not Durable; Not L Visc; ; Homo; New TL ; Al2O3 ; alkali 216
59 Not Durable; Not L Visc; ; Homo; Not New TL; Al2O3 ; alkali 226
60 Durable; Not L Visc; ; Homo; Not New TL; Al2O3 ; alkali 14
60 Not Durable; Not L Visc; ; Homo; New TL ; Al2O3 ; alkali 206
60 Not Durable; Not L Visc; ; Homo; Not New TL; Al2O3 ; alkali 235
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Paper Study Results for 50% Washing with Frit G (411)
(# of EVs = 455)

Sludge Loading (%) Satisfies PAR # of EVs
25 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 180
25 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 275
26 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 240
26 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 215
27 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 342
27 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 113
28 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 418
28 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 37
29 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 442
29 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 13
30 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 430
30 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 25
31 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 410
31 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 45
32 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 386
32 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 69
33 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 365
33 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 90
34 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 347
34 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 108
35 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 317
35 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 138
36 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 291
36 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 164
37 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 265
37 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 190
38 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 259
38 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 196
39 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 254
39 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 201
40 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 250
40 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 205
41 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 247
41 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 208
42 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 243
42 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 212
43 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 239
43 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 14
43 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 202
44 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 3
44 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 233
44 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 61
44 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 158
45 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 17
45 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 216
45 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 91
45 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 131
46 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 37
46 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 194
46 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 192
46 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 32
47 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 131
47 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 3
47 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 83
47 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 9
47 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 213
47 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 16
48 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 109
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Sludge Loading (%) Satisfies PAR # of EVs
48 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 50
48 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 41
48 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 23
48 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 229
48 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 3
49 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 57
49 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 133
49 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 16
49 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 15
49 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 234
50 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 22
50 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 193
50 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 1
50 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 1
50 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 237
50 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 1
51 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 3
51 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 213
51 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 237
51 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 2
52 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 1
52 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 212
52 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 233
52 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 9
53 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 210
53 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 230
53 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 15
54 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 208
54 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 224
54 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 23
55 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 207
55 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 221
55 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 27
56 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 205
56 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 215
56 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 35
57 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 202
57 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 201
57 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 52
58 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 201
58 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 166
58 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 88
59 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 200
59 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 117
59 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 138
60 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 198
60 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 70
60 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 187

WL Range # of EVs and Centroid % of Total
0 11 2.41758242
1 11 2.41758242
2 12 2.63736264
3 11 2.41758242
4 18 3.95604396
5 17 3.73626374
6 11 2.41758242
7 25 5.49450549
8 26 5.71428571
9 28 6.15384615

10 17 3.73626374
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WL Range # of EVs and Centroid % of Total
11 10 2.1978022
12 6 1.31868132
13 2 0.43956044
14 6 1.31868132
15 3 0.65934066
16 2 0.43956044
17 2 0.43956044
18 3 0.65934066
19 6 1.31868132
20 20 4.3956044
21 48 10.5494505
22 84 18.4615385
23 44 9.67032967
24 26 5.71428571
25 6 1.31868132
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Paper Study Results for 50% Washing with Frit I (412)
(# of EVs = 455)

Sludge Loading (%) Satisfies PAR # of EVs
25 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 25
25 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; Not alkali 98
25 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 332
26 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 81
26 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; Not alkali 89
26 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 285
27 Durable; Visc; ; Homog; New TL ; Al2O3 ; Not alkali 2
27 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 205
27 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; Not alkali 68
27 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 169
27 Not Durable; Visc; ; Not Homog; New TL ; Al2O3 ; Not alkali 11
28 Durable; Visc; ; Homog; New TL ; Al2O3 ; Not alkali 18
28 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 245
28 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; Not alkali 24
28 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 129
28 Not Durable; Visc; ; Not Homog; New TL ; Al2O3 ; Not alkali 35
28 Not Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 4
29 Durable; Visc; ; Homog; New TL ; Al2O3 ; Not alkali 26
29 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 341
29 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; Not alkali 5
29 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 24
29 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; Not alkali 15
29 Not Durable; Visc; ; Not Homog; New TL ; Al2O3 ; Not alkali 31
29 Not Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 13
30 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 369
30 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 57
30 Not Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 29
31 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 351
31 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 101
31 Not Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 3
32 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 321
32 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 134
33 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 293
33 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 162
34 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 267
34 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 188
35 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 259
35 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 196
36 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 255
36 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 200
37 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 250
37 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 205
38 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 247
38 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 208
39 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 243
39 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 212
40 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 239
40 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 216
41 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 236
41 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 219
42 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 233
42 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 222
43 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 231
43 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 12
43 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 212
44 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 1
44 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 224
44 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 61



Immobilization Technology Section WSRC-TR-2002-00491
Savannah River Technology Center   Rev. 0
Westinghouse Savannah River Company

133

Sludge Loading (%) Satisfies PAR # of EVs
44 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 169
45 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 11
45 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 212
45 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 93
45 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 139
46 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 29
46 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 191
46 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 197
46 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 38
47 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 127
47 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 89
47 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 1
47 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 218
47 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 20
48 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 141
48 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 11
48 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 55
48 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 8
48 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 235
48 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 5
49 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 110
49 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 71
49 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 27
49 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 5
49 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 242
50 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 57
50 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 151
50 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 2
50 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 245
51 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 16
51 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 192
51 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 244
51 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 3
52 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 206
52 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 240
52 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 9
53 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 205
53 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 234
53 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 16
54 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 202
54 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 229
54 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 24
55 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 201
55 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 224
55 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 30
56 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 200
56 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 221
56 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 34
57 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 198
57 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 211
57 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 46
58 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 196
58 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 194
58 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 65
59 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 194
59 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 157
59 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 104
60 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 190
60 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 100
60 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 165
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WL Range # of EVs and Centroid % of Total
0 84 18.4615385
1 13 2.85714286
2 9 1.97802198
3 30 6.59340659
4 17 3.73626374
5 28 6.15384615
6 11 2.41758242
7 9 1.97802198
8 4 0.87912088
9 4 0.87912088

10 6 1.31868132
11 2 0.43956044
12 3 0.65934066
13 1 0.21978022
14 4 0.87912088
15 2 0.43956044
16 4 0.87912088
17 3 0.65934066
18 7 1.53846154
19 30 6.59340659
20 80 17.5824176
21 18 3.95604396
22 28 6.15384615
23 49 10.7692308
24 9 1.97802198
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Paper Study Results for 75% Washing with Frit 202
(# of EVs = 423)

Sludge Loading (%) Satisfies PAR # of EVs
25 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 52
25 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 369
25 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 2
26 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 176
26 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 197
26 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 11
26 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 39
27 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 212
27 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 129
27 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 40
27 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 42
28 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 213
28 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 12
28 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 170
28 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 28
29 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 87
29 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 328
29 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 8
30 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 69
30 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 354
31 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 33
31 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 390
32 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 4
32 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 407
32 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 12
33 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 318
33 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 105
34 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 235
34 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 188
35 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 213
35 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 210
36 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 206
36 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 217
37 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 177
37 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 246
38 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 104
38 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 319
39 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 30
39 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 393
40 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 2
40 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 421
41 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 423
42 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 423
43 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 423
44 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 423
45 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 423
46 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 423
47 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 423
48 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 423
49 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 423
50 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 423
51 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 423
52 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 8
52 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 415
53 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 47
53 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 376
54 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 76
54 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 347
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Sludge Loading (%) Satisfies PAR # of EVs
55 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 126
55 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 297
56 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 229
56 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 194
57 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 337
57 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 86
58 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 351
58 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 72
59 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 380
59 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 43
60 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 410
60 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 13

WL Range # of EVs and Centroid % of Total
1 9 2.12765957
2 38 8.98345154
3 23 5.43735225
4 15 3.54609929
5 65 15.3664303
6 52 12.2931442
7 12 2.83687943
8 21 4.96453901
9 57 13.4751773

10 80 18.9125296
11 43 10.1654846
12 8 1.89125296
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Paper Study Results for 75% Washing with Frit 320
(# of EVs = 423)

SLUDGE LOADING (%) SATISFIES PAR # OF EVS
25 Durable; Visc; ; Homog; New TL ; Al2O3 ; Not alkali 32
25 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 167
25 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; Not alkali 18
25 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 160
25 Not Durable; Visc; ; Not Homog; New TL ; Al2O3 ; Not alkali 40
25 Not Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 6
26 Durable; Visc; ; Homog; New TL ; Al2O3 ; Not alkali 40
26 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 225
26 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; Not alkali 10
26 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 106
26 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; Not alkali 10
26 Not Durable; Visc; ; Not Homog; New TL ; Al2O3 ; Not alkali 26
26 Not Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 6
27 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 373
27 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 8
27 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 22
27 Not Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 20
28 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 389
28 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 1
28 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 30
28 Not Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 3
29 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 391
29 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 32
30 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 391
30 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 32
31 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 394
31 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 29
32 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 396
32 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 27
33 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 398
33 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 25
34 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 403
34 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 20
35 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 405
35 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 18
36 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 405
36 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 18
37 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 406
37 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 17
38 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 6
38 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 402
38 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 15
39 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 44
39 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 368
39 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 1
39 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 10
40 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 69
40 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 345
40 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 7
40 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 2
41 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 117
41 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 297
41 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 9
42 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 225
42 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 1
42 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 189
42 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 1
42 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 7
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SLUDGE LOADING (%) SATISFIES PAR # OF EVS
43 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 305
43 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 26
43 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 72
43 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 14
43 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 6
44 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 255
44 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 94
44 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 34
44 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 36
44 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 4
45 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 217
45 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 160
45 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 7
45 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 35
45 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 4
46 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 208
46 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 198
46 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 1
46 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 12
46 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 4
47 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 201
47 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 217
47 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 1
47 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 4
48 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 176
48 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 243
48 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 4
49 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 103
49 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 316
49 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 4
50 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 35
50 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 384
50 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 3
50 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 1
51 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 2
51 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 418
51 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 3
52 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 422
52 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 1
53 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 422
53 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 1
54 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 423
55 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 423
56 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 423
57 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 423
58 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 423
59 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 423
60 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 423

WL Range # of EVs and Centroid % of Total
0 12 2.83687943
1 4 0.94562648
2 1 0.23640662
5 6 1.41843972
6 3 0.70921986
7 2 0.47281324
8 3 0.70921986

10 1 0.23640662
11 13 3.07328605
12 23 5.43735225
13 14 3.30969267
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WL Range # of EVs and Centroid % of Total
14 17 4.01891253
15 10 2.36406619
16 124 29.3144208
17 105 24.822695
18 33 7.80141844
19 37 8.74704492
20 14 3.30969267
21 1 0.23640662
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Paper Study Results for 75% Washing with Frit 320-M (416)
(# of EVs = 423)

Sludge Loading (%) Satisfies PAR # of EVs
25 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 371
25 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 52
26 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 411
26 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 12
27 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 423
28 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 423
29 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 423
30 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 423
31 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 423
32 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 423
33 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 423
34 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 423
35 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 423
36 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 423
37 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 423
38 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 423
39 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 423
40 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 1
40 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 422
41 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 26
41 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 378
41 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 19
42 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 65
42 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 1
42 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 252
42 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 105
43 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 74
43 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 11
43 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 163
43 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 175
44 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 83
44 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 106
44 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 132
44 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 102
45 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 151
45 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 142
45 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 57
45 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 73
46 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 181
46 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 161
46 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 10
46 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 71
47 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 127
47 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 235
47 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 1
47 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 60
48 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 45
48 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 350
48 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 28
49 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 8
49 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 409
49 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 6
50 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 423
51 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 423
52 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 423
53 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 423
54 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 423
55 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 423
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Sludge Loading (%) Satisfies PAR # of EVs
56 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 423
57 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 423
58 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 423
59 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 423
60 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 423

WL Range # of EVs and Centroid % of Total
15 3 0.70921986
16 59 13.9479905
17 122 28.8416076
18 85 20.0945626
19 39 9.21985816
20 60 14.1843972
21 49 11.5839243
22 5 1.1820331
23 1 0.23640662
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Paper Study Results for 75% Washing with Frit H (413)
(# of EVs = 423)

Sludge Loading (%) Satisfies PAR # of EVs
25 Durable; Visc; ; Homog; New TL ; Al2O3 ; Not alkali 24
25 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 166
25 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 60
25 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; Not alkali 8
25 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 1
25 Not Durable; Visc; ; Not Homog; New TL ; Al2O3 ; Not alkali 58
25 Not Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 106
26 Durable; Visc; ; Homog; New TL ; Al2O3 ; Not alkali 22
26 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 205
26 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 36
26 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; Not alkali 28
26 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 20
26 Not Durable; Visc; ; Not Homog; New TL ; Al2O3 ; Not alkali 36
26 Not Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 76
27 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 281
27 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 114
27 Not Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 28
28 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 290
28 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 129
28 Not Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 4
29 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 299
29 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 124
30 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 312
30 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 111
31 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 324
31 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 99
32 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 332
32 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 91
33 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 345
33 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 78
34 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 348
34 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 75
35 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 352
35 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 71
36 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 354
36 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 69
37 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 363
37 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 60
38 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 365
38 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 58
39 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 369
39 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 54
40 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 374
40 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 49
41 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 4
41 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 373
41 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 46
42 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 24
42 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 357
42 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 12
42 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 30
43 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 39
43 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 308
43 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 34
43 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 33
43 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 9
44 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 47
44 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 7
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Sludge Loading (%) Satisfies PAR # of EVs
44 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 211
44 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 118
44 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 34
44 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 6
45 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 65
45 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 111
45 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 129
45 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 85
45 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 33
46 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 145
46 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 143
46 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 37
46 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 66
46 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 32
47 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 166
47 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 150
47 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 9
47 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 66
47 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 32
48 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 152
48 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 187
48 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 54
48 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 29
48 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 1
49 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 88
49 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 286
49 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 22
49 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 24
49 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 3
50 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 24
50 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 369
50 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 3
50 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 13
50 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 14
51 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 1
51 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 397
51 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 1
51 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 24
52 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 405
52 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 18
53 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 405
53 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 18
54 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 405
54 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 18
55 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 406
55 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 17
56 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 408
56 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 15
57 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 410
57 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 13
58 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 414
58 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 9
59 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 414
59 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 9
60 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 416
60 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 7



Immobilization Technology Section WSRC-TR-2002-00491
Savannah River Technology Center   Rev. 0
Westinghouse Savannah River Company

144

WL Range # of EVs and Centroid % of Total
0 43 10.1654846
1 2 0.47281324
2 3 0.70921986
3 7 1.65484634
4 3 0.70921986
5 6 1.41843972
6 4 0.94562648
7 4 0.94562648
8 2 0.47281324
9 3 0.70921986

10 1 0.23640662
11 2 0.47281324
12 2 0.47281324
13 9 2.12765957
14 6 1.41843972
15 17 4.01891253
16 20 4.72813239
17 21 4.96453901
18 46 10.8747045
19 131 30.9692671
20 80 18.9125296
21 11 2.60047281
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Paper Study Results for 75% Washing with Frit K (414)
(# of EVs = 423)

Sludge Loading (%) Satisfies PAR # of EVs
25 Durable; Visc; ; Homog; New TL ; Al2O3 ; Not alkali 28
25 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 167
25 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; Not alkali 2
25 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 153
25 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; Not alkali 4
25 Not Durable; Visc; ; Not Homog; New TL ; Al2O3 ; Not alkali 56
25 Not Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 13
26 Durable; Visc; ; Homog; New TL ; Al2O3 ; Not alkali 30
26 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 225
26 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 99
26 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; Not alkali 20
26 Not Durable; Visc; ; Not Homog; New TL ; Al2O3 ; Not alkali 36
26 Not Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 13
27 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 360
27 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 3
27 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 35
27 Not Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25
28 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 365
28 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 54
28 Not Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 4
29 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 373
29 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 50
30 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 376
30 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 47
31 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 380
31 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 43
32 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 381
32 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 42
33 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 384
33 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 39
34 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 391
34 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 32
35 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 391
35 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 32
36 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 391
36 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 32
37 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 394
37 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 29
38 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 396
38 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 27
39 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 398
39 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 25
40 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 403
40 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 20
41 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 3
41 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 402
41 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 18
42 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 32
42 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 373
42 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 2
42 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 16
43 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 58
43 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 314
43 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 34
43 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 12
43 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 5
44 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 65
44 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 6
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Sludge Loading (%) Satisfies PAR # of EVs
44 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 217
44 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 118
44 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 16
44 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 1
45 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 83
45 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 110
45 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 132
45 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 85
45 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 13
46 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 153
46 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 143
46 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 51
46 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 66
46 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 10
47 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 188
47 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 150
47 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 10
47 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 66
47 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 9
48 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 174
48 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 186
48 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 55
48 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 8
49 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 105
49 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 288
49 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 23
49 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 7
50 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 34
50 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 381
50 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 3
50 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 4
50 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 1
51 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 2
51 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 417
51 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 4
52 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 419
52 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 4
53 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 419
53 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 4
54 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 419
54 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 4
55 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 419
55 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 4
56 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 419
56 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 4
57 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 420
57 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 3
58 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 421
58 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 2
59 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 422
59 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 1
60 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 423

WL Range # of EVs and Centroid % of Total
0 17 4.01891253
2 4 0.94562648
3 5 1.1820331
4 1 0.23640662
5 3 0.70921986
6 1 0.23640662
8 3 0.70921986
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WL Range # of EVs and Centroid % of Total
9 5 1.1820331

10 1 0.23640662
11 3 0.70921986
12 3 0.70921986
13 5 1.1820331
14 8 1.89125296
15 15 3.54609929
16 10 2.36406619
17 14 3.30969267
18 41 9.69267139
19 158 37.3522459
20 108 25.5319149
21 18 4.25531915
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Paper Study Results for 75% Washing with Frit L (415)
(# of EVs = 423)

Sludge Loading (%) Satisfies PAR # of EVs
25 Durable; Visc; ; Homog; New TL ; Al2O3 ; Not alkali 22
25 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 159
25 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 38
25 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; Not alkali 10
25 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 8
25 Not Durable; Visc; ; Not Homog; New TL ; Al2O3 ; Not alkali 58
25 Not Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 128
26 Durable; Visc; ; Homog; New TL ; Al2O3 ; Not alkali 21
26 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 190
26 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 11
26 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; Not alkali 29
26 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 35
26 Not Durable; Visc; ; Not Homog; New TL ; Al2O3 ; Not alkali 36
26 Not Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 101
27 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 224
27 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 171
27 Not Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 28
28 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 230
28 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 189
28 Not Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 4
29 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 235
29 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 188
30 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 245
30 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 178
31 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 255
31 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 168
32 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 270
32 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 153
33 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 286
33 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 137
34 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 294
34 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 129
35 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 300
35 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 123
36 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 313
36 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 110
37 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 324
37 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 99
38 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 332
38 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 91
39 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 344
39 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 79
40 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 6
40 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 341
40 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 14
40 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 62
41 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 13
41 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 337
41 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 48
41 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 25
42 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 28
42 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 324
42 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 1
42 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 56
42 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 14
43 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 105
43 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 16
43 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 216



Immobilization Technology Section WSRC-TR-2002-00491
Savannah River Technology Center   Rev. 0
Westinghouse Savannah River Company

149

Sludge Loading (%) Satisfies PAR # of EVs
43 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 23
43 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 56
43 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 7
44 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 137
44 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 89
44 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 93
44 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 44
44 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 60
45 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 147
45 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 137
45 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 21
45 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 60
45 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 58
46 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 154
46 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 154
46 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 8
46 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 57
46 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 50
47 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 155
47 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 188
47 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 1
47 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 31
47 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 48
48 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 136
48 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 236
48 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 6
48 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 44
48 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 1
49 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 75
49 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 306
49 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 32
49 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 10
50 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 22
50 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 359
50 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 13
50 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 29
51 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 1
51 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 385
51 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 1
51 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 36
52 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 391
52 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 32
53 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 391
53 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 32
54 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 391
54 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 32
55 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 394
55 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 29
56 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 396
56 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 27
57 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 396
57 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 27
58 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 401
58 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 22
59 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 405
59 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 18
60 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 405
60 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 18
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WL Range # of EVs and Centroid % of Total
0 74 17.4940898
1 4 0.94562648
2 1 0.23640662
3 1 0.23640662
4 2 0.47281324
5 9 2.12765957
6 3 0.70921986
7 12 2.83687943
8 8 1.89125296
9 12 2.83687943

10 10 2.36406619
11 7 1.65484634
12 20 4.72813239
13 13 3.07328605
14 17 4.01891253
15 17 4.01891253
16 6 1.41843972
17 6 1.41843972
18 114 26.9503546
19 65 15.3664303
20 20 4.72813239
21 2 0.47281324
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Paper Study Results for 100% Washing with Frit 320
(# of EVs = 365)

Sludge Loading (%) Satisfies PAR # of EVs
25 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 361
25 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 4
26 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 365
27 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 365
28 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 365
29 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 365
30 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 365
31 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 365
32 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 365
33 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 365
34 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 365
35 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 365
36 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 340
36 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 25
37 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 236
37 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 129
38 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 169
38 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 196
39 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 89
39 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 276
40 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 16
40 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 349
41 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 365
42 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 365
43 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 365
44 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 365
45 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 365
46 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 365
47 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 5
47 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 360
48 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 22
48 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 343
49 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 50
49 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 315
50 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 103
50 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 262
51 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 152
51 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 213
52 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 174
52 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 191
53 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 185
53 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 180
54 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 199
54 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 166
55 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 221
55 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 144
56 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 265
56 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 100
57 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 311
57 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 54
58 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 330
58 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 35
59 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 348
59 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 17
60 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 358
60 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 7
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WL Range # of EVs and Centroid % of Total
11 25 6.84931507
12 104 28.4931507
13 67 18.3561644
14 84 23.0136986
15 69 18.9041096
16 16 4.38356164



Immobilization Technology Section WSRC-TR-2002-00491
Savannah River Technology Center   Rev. 0
Westinghouse Savannah River Company

153

Paper Study Results for 100% Washing with Frit M (417)
(# of EVs = 365)

Sludge Loading (%) Satisfies PAR # of EVs
25 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 361
25 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 4
26 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 365
27 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 365
28 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 365
29 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 365
30 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 365
31 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 365
32 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 365
33 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 365
34 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 365
35 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 348
35 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 17
36 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 247
36 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 118
37 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 175
37 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 190
38 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 100
38 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 265
39 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 18
39 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 347
40 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 365
41 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 365
42 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 365
43 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 365
44 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 365
45 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 365
46 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 365
47 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 365
48 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 365
49 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 365
50 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 9
50 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 356
51 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 34
51 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 331
52 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 60
52 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 305
53 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 122
53 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 243
54 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 160
54 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 205
55 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 178
55 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 187
56 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 190
56 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 175
57 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 208
57 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 157
58 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 234
58 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 131
59 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 291
59 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 74
60 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 318
60 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 47
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WL Range # of EVs and Centroid % of Total
10 17 4.65753425
11 101 27.6712329
12 72 19.7260274
13 79 21.6438356
14 78 21.369863
15 18 4.93150685
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Paper Study Results for 100% Washing with Frit 320-M (416)
(# of EVs = 365)

Sludge Loading (%) Satisfies PAR N Rows
25 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 365
26 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 365
27 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 365
28 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 365
29 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 365
30 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 365
31 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 365
32 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 365
33 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 365
34 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 360
34 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 5
35 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 281
35 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 84
36 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 194
36 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 171
37 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 130
37 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 235
38 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 39
38 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 326
39 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 365
40 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 365
41 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 365
42 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 365
43 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 365
44 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 365
45 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 365
46 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 365
47 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 365
48 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 365
49 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 365
50 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 10
50 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 355
51 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 35
51 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 330
52 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 61
52 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 304
53 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 132
53 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 233
54 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 162
54 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 203
55 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 178
55 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 187
56 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 190
56 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 175
57 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 209
57 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 156
58 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 245
58 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 120
59 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 301
59 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 64
60 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 322
60 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 43
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WL Range # of EVs and Centroid % of Total
9 5 1.36986301

10 79 21.6438356
11 87 23.8356164
12 64 17.5342466
13 91 24.9315068
14 39 10.6849315
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Paper Study Results for 100% Washing with Frit N (418)
(# of EVs = 365)

Sludge Loading (%) Satisfies PAR N Rows
25 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 44
25 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 317
25 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 4
26 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 15
26 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 350
27 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 3
27 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 362
28 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 365
29 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 365
30 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 365
31 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 365
32 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 363
32 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 2
33 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 278
33 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 87
34 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 192
34 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 173
35 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 122
35 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 243
36 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 28
36 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 337
37 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 365
38 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 365
39 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 365
40 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 365
41 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 365
42 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 365
43 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 365
44 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 365
45 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 365
46 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 365
47 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 365
48 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 365
49 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 365
50 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 365
51 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 365
52 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 365
53 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 365
54 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 365
55 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 365
56 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 3
56 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 362
57 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 19
57 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 346
58 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 48
58 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 317
59 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 100
59 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 265
60 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 151
60 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 214
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WL Range # of EVs and Centroid % of Total
6 1 0.2739726
7 16 4.38356164
8 100 27.3972603
9 68 18.630137

10 65 17.8082192
11 88 24.109589
12 27 7.39726027
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Paper Study Results for 100% Washing with Frit R (419)
(# of EVs = 365)

Sludge Loading (%) Satisfies PAR N Rows
25 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 286
25 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 75
25 Not Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 4
26 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 326
26 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 39
27 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 349
27 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 16
28 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 365
29 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 365
30 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 365
31 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 365
32 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 365
33 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 365
34 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 365
35 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 365
36 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 365
37 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 3
37 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 362
38 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 19
38 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 344
38 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 2
39 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 47
39 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 1
39 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 236
39 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 81
40 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 59
40 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 42
40 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 140
40 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 124
41 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 41
41 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 111
41 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 92
41 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 121
42 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 13
42 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 161
42 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 30
42 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 161
43 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 186
43 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 1
43 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 178
44 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 200
44 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 165
45 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 222
45 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 143
46 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 266
46 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 99
47 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 312
47 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 53
48 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 330
48 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 35
49 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 348
49 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 17
50 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 357
50 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 8
51 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 364
51 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 1
52 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 365
53 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 365
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Sludge Loading (%) Satisfies PAR N Rows
54 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 365
55 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 365
56 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 365
57 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 365
58 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 365
59 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 365
60 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 365

WL Range # of EVs and Centroid % of Total
11 6 1.64383562
12 29 7.94520548
13 29 7.94520548
14 90 24.6575342
15 78 21.369863
16 49 13.4246575
17 66 18.0821918
18 18 4.93150685
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Appendix E

Nominal Stage Assessment for Various Decants
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Type Frit ID Satisfies PAR Min(Sludge Loading (%)) Max(Sludge Loading (%))
Decant #5 202 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 32
Decant #5 202 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 33 39
Decant #5 202 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 40 43
Decant #5 202 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 44 60
Decant #5 202-M Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 27
Decant #5 202-M Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 28 29
Decant #5 202-M Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 30 45
Decant #5 202-M Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 46 48
Decant #5 202-M Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 49 60
Decant #5 202-M2 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 29
Decant #5 202-M2 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 30 44
Decant #5 202-M2 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 45 46
Decant #5 202-M2 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 47 60
Decant #5 320 Not Durable; Visc; ; Not Homog; New TL ; Al2O3 ; Not alkali 25 28
Decant #5 320 Not Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 29 30
Decant #5 320 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 31 60
Decant #5 320-M Not Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 29
Decant #5 320-M Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 30 32
Decant #5 320-M Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 33 60
Decant #5 G Not Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 29
Decant #5 G Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 30 40
Decant #5 G Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 41 60
Decant #5 I Not Durable; Visc; ; Not Homog; New TL ; Al2O3 ; Not alkali 25 28
Decant #5 I Not Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 29 30
Decant #5 I Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 31 40
Decant #5 I Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 41 60
Decant #5 O Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 26
Decant #5 O Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 27 30
Decant #5 O Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 31 46
Decant #5 O Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 47 55
Decant #5 O Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 56 58
Decant #5 O Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 59 60
Decant #5 P Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 30
Decant #5 P Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 31 32
Decant #5 P Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 33 51
Decant #5 P Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 52 58
Decant #5 P Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 59 59
Decant #5 P Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 60 60
Decant #5 S Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 30
Decant #5 S Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 31 32
Decant #5 S Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 33 50
Decant #5 S Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 51 51
Decant #5 S Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 52 60
Decant #5 T Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 30
Decant #5 T Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 31 31
Decant #5 T Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 32 50
Decant #5 T Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 51 60
Decant #5 U Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 30
Decant #5 U Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 31 46
Decant #5 U Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 47 48
Decant #5 U Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 49 60
Decant #5 U2 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 30
Decant #5 U2 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 31 44
Decant #5 U2 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 45 47
Decant #5 U2 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 48 60
Decant #6 202 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 31
Decant #6 202 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 32 45
Decant #6 202 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 46 47
Decant #6 202 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 48 58
Decant #6 202 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 59 60
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Type Frit ID Satisfies PAR Min(Sludge Loading (%)) Max(Sludge Loading (%))
Decant #6 202-M Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 28
Decant #6 202-M Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 29 29
Decant #6 202-M Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 30 49
Decant #6 202-M Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 50 53
Decant #6 202-M Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 54 60
Decant #6 202-M2 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 26
Decant #6 202-M2 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 27 28
Decant #6 202-M2 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 29 48
Decant #6 202-M2 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 49 52
Decant #6 202-M2 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 53 59
Decant #6 202-M2 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 60 60
Decant #6 320 Not Durable; Visc; ; Not Homog; New TL ; Al2O3 ; Not alkali 25 27
Decant #6 320 Not Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 28 29
Decant #6 320 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 30 32
Decant #6 320 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 33 60
Decant #6 320-M Not Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 28
Decant #6 320-M Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 29 34
Decant #6 320-M Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 35 60
Decant #6 G Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 28
Decant #6 G Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 29 29
Decant #6 G Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 30 42
Decant #6 G Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 43 60
Decant #6 I Durable; Visc; ; Not Homog; New TL ; Al2O3 ; Not alkali 25 27
Decant #6 I Not Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 28 29
Decant #6 I Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 30 42
Decant #6 I Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 43 60
Decant #6 O Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 28
Decant #6 O Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 29 29
Decant #6 O Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 30 47
Decant #6 O Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 48 48
Decant #6 O Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 49 60
Decant #6 P Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 29
Decant #6 P Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 30 34
Decant #6 P Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 35 48
Decant #6 P Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 49 52
Decant #6 P Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 53 60
Decant #6 S Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 29
Decant #6 S Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 30 34
Decant #6 S Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 35 53
Decant #6 S Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 54 58
Decant #6 S Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 59 60
Decant #6 T Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 29
Decant #6 T Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 30 33
Decant #6 T Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 34 52
Decant #6 T Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 53 58
Decant #6 T Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 59 60
Decant #6 U Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 25
Decant #6 U Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 26 29
Decant #6 U Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 30 48
Decant #6 U Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 49 56
Decant #6 U Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 57 59
Decant #6 U Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 60 60
Decant #6 U2 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 29
Decant #6 U2 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 30 46
Decant #6 U2 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 47 55
Decant #6 U2 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 56 59
Decant #6 U2 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 60 60
Decant #7 202 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 30
Decant #7 202 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 31 47
Decant #7 202 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 48 51
Decant #7 202 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 52 57
Decant #7 202 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 58 60
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Decant #7 202-M Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 27
Decant #7 202-M Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 28 30
Decant #7 202-M Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 31 51
Decant #7 202-M Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 52 53
Decant #7 202-M Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 54 60
Decant #7 202-M2 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 27
Decant #7 202-M2 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 28 49
Decant #7 202-M2 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 50 53
Decant #7 202-M2 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 54 60
Decant #7 320 Not Durable; Visc; ; Not Homog; New TL ; Al2O3 ; Not alkali 25 27
Decant #7 320 Not Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 28 28
Decant #7 320 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 29 33
Decant #7 320 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 34 60
Decant #7 320-M Not Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 27
Decant #7 320-M Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 28 36
Decant #7 320-M Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 37 60
Decant #7 G Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 27
Decant #7 G Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 28 38
Decant #7 G Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 39 43
Decant #7 G Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 44 59
Decant #7 G Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 60 60
Decant #7 I Durable; Visc; ; Not Homog; New TL ; Al2O3 ; Not alkali 25 27
Decant #7 I Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 28 28
Decant #7 I Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 29 35
Decant #7 I Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 36 44
Decant #7 I Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 45 60
Decant #7 O Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 28
Decant #7 O Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 29 29
Decant #7 O Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 30 41
Decant #7 O Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 42 50
Decant #7 O Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 51 60
Decant #7 P Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 28
Decant #7 P Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 29 35
Decant #7 P Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 36 42
Decant #7 P Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 43 54
Decant #7 P Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 55 60
Decant #7 S Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 28
Decant #7 S Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 29 36
Decant #7 S Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 37 52
Decant #7 S Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 53 54
Decant #7 S Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 55 60
Decant #7 T Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 28
Decant #7 T Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 29 34
Decant #7 T Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 35 52
Decant #7 T Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 53 54
Decant #7 T Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 55 60
Decant #7 U Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 27
Decant #7 U Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 28 28
Decant #7 U Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 29 50
Decant #7 U Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 51 53
Decant #7 U Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 54 60
Decant #7 U2 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 28
Decant #7 U2 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 29 48
Decant #7 U2 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 49 52
Decant #7 U2 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 53 60
Decant #8 202 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 29
Decant #8 202 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 30 47
Decant #8 202 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 48 48
Decant #8 202 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 49 60
Decant #8 202-M Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 26
Decant #8 202-M Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 27 31
Decant #8 202-M Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 32 49
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Decant #8 202-M Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 50 53
Decant #8 202-M Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 54 60
Decant #8 202-M2 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 26
Decant #8 202-M2 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 27 28
Decant #8 202-M2 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 29 49
Decant #8 202-M2 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 50 51
Decant #8 202-M2 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 52 60
Decant #8 320 Not Durable; Visc; ; Not Homog; New TL ; Al2O3 ; Not alkali 25 26
Decant #8 320 Not Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 27 28
Decant #8 320 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 29 35
Decant #8 320 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 36 58
Decant #8 320 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 59 60
Decant #8 320-M Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 26
Decant #8 320-M Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 27 37
Decant #8 320-M Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 38 57
Decant #8 320-M Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 58 60
Decant #8 G Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 26
Decant #8 G Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 27 45
Decant #8 G Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 46 51
Decant #8 G Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 52 55
Decant #8 G Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 56 60
Decant #8 I Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 28
Decant #8 I Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 29 45
Decant #8 I Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 46 48
Decant #8 I Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 49 56
Decant #8 I Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 57 60
Decant #8 O Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 28
Decant #8 O Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 29 30
Decant #8 O Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 31 37
Decant #8 O Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 38 51
Decant #8 O Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 52 60
Decant #8 P Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 28
Decant #8 P Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 29 37
Decant #8 P Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 38 38
Decant #8 P Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 39 56
Decant #8 P Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 57 60
Decant #8 S Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 28
Decant #8 S Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 29 37
Decant #8 S Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 38 47
Decant #8 S Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 48 56
Decant #8 S Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 57 60
Decant #8 T Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 28
Decant #8 T Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 29 35
Decant #8 T Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 36 47
Decant #8 T Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 48 55
Decant #8 T Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 56 60
Decant #8 U Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 28
Decant #8 U Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 29 48
Decant #8 U Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 49 51
Decant #8 U Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 52 60
Decant #8 U2 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 28
Decant #8 U2 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 29 48
Decant #8 U2 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 49 49
Decant #8 U2 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 50 60
Decant #9 202 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 28
Decant #9 202 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 29 44
Decant #9 202 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 45 50
Decant #9 202 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 51 60
Decant #9 202-M Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 25
Decant #9 202-M Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 26 32
Decant #9 202-M Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 33 46
Decant #9 202-M Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 47 54
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Decant #9 202-M Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 55 60
Decant #9 202-M2 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 25
Decant #9 202-M2 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 26 29
Decant #9 202-M2 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 30 45
Decant #9 202-M2 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 46 52
Decant #9 202-M2 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 53 60
Decant #9 320 Not Durable; Visc; ; Not Homog; New TL ; Al2O3 ; Not alkali 25 25
Decant #9 320 Not Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 26 27
Decant #9 320 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 28 36
Decant #9 320 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 37 55
Decant #9 320 Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 56 60
Decant #9 320-M Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 25
Decant #9 320-M Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 26 38
Decant #9 320-M Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 39 48
Decant #9 320-M Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 49 53
Decant #9 320-M Not Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 54 60
Decant #9 G Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 25
Decant #9 G Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 26 46
Decant #9 G Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 47 51
Decant #9 G Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 52 60
Decant #9 I Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 27
Decant #9 I Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 28 46
Decant #9 I Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 47 52
Decant #9 I Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 53 60
Decant #9 O Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 27
Decant #9 O Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 28 31
Decant #9 O Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 32 34
Decant #9 O Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 35 53
Decant #9 O Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 54 60
Decant #9 P Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 27
Decant #9 P Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 28 35
Decant #9 P Durable; Not H Visc; ; Homog; Not New TL; Al2O3 ; alkali 36 38
Decant #9 P Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 39 57
Decant #9 P Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 58 60
Decant #9 S Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 27
Decant #9 S Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 28 38
Decant #9 S Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 39 44
Decant #9 S Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 45 57
Decant #9 S Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 58 60
Decant #9 T Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 27
Decant #9 T Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 28 37
Decant #9 T Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 38 44
Decant #9 T Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 45 57
Decant #9 T Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 58 60
Decant #9 U Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 27
Decant #9 U Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 28 29
Decant #9 U Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 30 45
Decant #9 U Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 46 53
Decant #9 U Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 54 60
Decant #9 U2 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 25
Decant #9 U2 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 26 27
Decant #9 U2 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 28 45
Decant #9 U2 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 46 51
Decant #9 U2 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 52 60

Decant #10 202 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 25
Decant #10 202 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 26 28
Decant #10 202 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 29 41
Decant #10 202 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 42 51
Decant #10 202 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 52 60
Decant #10 202-M Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 25
Decant #10 202-M Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 26 34
Decant #10 202-M Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 35 43
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Decant #10 202-M Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 44 55
Decant #10 202-M Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 56 60
Decant #10 202-M2 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 25
Decant #10 202-M2 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 26 30
Decant #10 202-M2 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 31 43
Decant #10 202-M2 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 44 54
Decant #10 202-M2 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 55 60
Decant #10 320 Not Durable; Visc; ; Not Homog; New TL ; Al2O3 ; Not alkali 25 25
Decant #10 320 Not Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 26 27
Decant #10 320 Not Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 28 37
Decant #10 320 Not Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 38 48
Decant #10 320 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 49 53
Decant #10 320 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 54 60
Decant #10 320-M Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 25
Decant #10 320-M Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 26 40
Decant #10 320-M Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 41 51
Decant #10 320-M Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 52 60
Decant #10 G Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 25
Decant #10 G Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 26 48
Decant #10 G Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 49 49
Decant #10 G Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 50 60
Decant #10 I Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 27
Decant #10 I Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 28 48
Decant #10 I Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 49 50
Decant #10 I Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 51 60
Decant #10 O Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 27
Decant #10 O Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 28 32
Decant #10 O Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 33 54
Decant #10 O Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 55 60
Decant #10 P Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 27
Decant #10 P Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 28 33
Decant #10 P Durable; Not H Visc; ; Homog; Not New TL; Al2O3 ; alkali 34 39
Decant #10 P Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 40 58
Decant #10 P Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 59 60
Decant #10 S Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 27
Decant #10 S Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 28 39
Decant #10 S Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 40 42
Decant #10 S Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 43 59
Decant #10 S Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 60 60
Decant #10 T Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 27
Decant #10 T Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 28 38
Decant #10 T Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 39 41
Decant #10 T Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 42 58
Decant #10 T Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 59 60
Decant #10 U Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 27
Decant #10 U Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 28 30
Decant #10 U Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 31 43
Decant #10 U Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 44 54
Decant #10 U Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 55 60
Decant #10 U2 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 26
Decant #10 U2 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 27 27
Decant #10 U2 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 28 42
Decant #10 U2 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 43 52
Decant #10 U2 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 53 60
Decant #11 202 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 26
Decant #11 202 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 27 27
Decant #11 202 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 28 39
Decant #11 202 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 40 52
Decant #11 202 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 53 60
Decant #11 202-M Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 25
Decant #11 202-M Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 26 35
Decant #11 202-M Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 36 41
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Decant #11 202-M Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 42 57
Decant #11 202-M Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 58 60
Decant #11 202-M2 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 25
Decant #11 202-M2 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 26 32
Decant #11 202-M2 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 33 41
Decant #11 202-M2 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 42 55
Decant #11 202-M2 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 56 60
Decant #11 320 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 26
Decant #11 320 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 27 38
Decant #11 320 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 39 50
Decant #11 320 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 51 60
Decant #11 320-M Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 25
Decant #11 320-M Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 26 41
Decant #11 320-M Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 42 49
Decant #11 320-M Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 50 60
Decant #11 G Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 25
Decant #11 G Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 26 47
Decant #11 G Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 48 49
Decant #11 G Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 50 60
Decant #11 I Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 26
Decant #11 I Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 27 48
Decant #11 I Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 49 49
Decant #11 I Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 50 60
Decant #11 O Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 26
Decant #11 O Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 27 30
Decant #11 O Durable; Not H Visc; ; Homog; Not New TL; Al2O3 ; alkali 31 34
Decant #11 O Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 35 55
Decant #11 O Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 56 60
Decant #11 P Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 26
Decant #11 P Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 27 31
Decant #11 P Durable; Not H Visc; ; Homog; Not New TL; Al2O3 ; alkali 32 41
Decant #11 P Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 42 60
Decant #11 S Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 26
Decant #11 S Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 27 39
Decant #11 S Durable; Not H Visc; ; Homog; Not New TL; Al2O3 ; alkali 40 41
Decant #11 S Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 42 60
Decant #11 T Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 26
Decant #11 T Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 27 39
Decant #11 T Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 40 59
Decant #11 T Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 60 60
Decant #11 U Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 26
Decant #11 U Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 27 31
Decant #11 U Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 32 40
Decant #11 U Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 41 55
Decant #11 U Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 56 60
Decant #11 U2 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 26
Decant #11 U2 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 27 27
Decant #11 U2 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 28 40
Decant #11 U2 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 41 54
Decant #11 U2 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 55 60
Decant #12 202 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 27
Decant #12 202 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 28 37
Decant #12 202 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 38 54
Decant #12 202 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 55 60
Decant #12 202-M Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 25 36
Decant #12 202-M Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 37 39
Decant #12 202-M Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 40 58
Decant #12 202-M Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 59 60
Decant #12 202-M2 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 25 33
Decant #12 202-M2 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 34 39
Decant #12 202-M2 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 40 56
Decant #12 202-M2 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 57 60
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Decant #12 320 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 26
Decant #12 320 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 27 40
Decant #12 320 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 41 48
Decant #12 320 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 49 60
Decant #12 320-M Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 25 42
Decant #12 320-M Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 43 47
Decant #12 320-M Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 48 60
Decant #12 G Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 25 45
Decant #12 G Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 46 50
Decant #12 G Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 51 60
Decant #12 I Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 26
Decant #12 I Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 27 46
Decant #12 I Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 47 50
Decant #12 I Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 51 60
Decant #12 O Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 26
Decant #12 O Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 27 28
Decant #12 O Durable; Not H Visc; ; Homog; Not New TL; Al2O3 ; alkali 29 35
Decant #12 O Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 36 57
Decant #12 O Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 58 60
Decant #12 P Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 26
Decant #12 P Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 27 29
Decant #12 P Durable; Not H Visc; ; Homog; Not New TL; Al2O3 ; alkali 30 42
Decant #12 P Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 43 60
Decant #12 S Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 26
Decant #12 S Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 27 38
Decant #12 S Durable; Not H Visc; ; Homog; Not New TL; Al2O3 ; alkali 39 42
Decant #12 S Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 43 60
Decant #12 T Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 26
Decant #12 T Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 27 38
Decant #12 T Durable; Not H Visc; ; Homog; Not New TL; Al2O3 ; alkali 39 40
Decant #12 T Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 41 60
Decant #12 U Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 26
Decant #12 U Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 27 32
Decant #12 U Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 33 39
Decant #12 U Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 40 57
Decant #12 U Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 58 60
Decant #12 U2 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 26
Decant #12 U2 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 27 29
Decant #12 U2 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 30 38
Decant #12 U2 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 39 55
Decant #12 U2 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 56 60
Decant #13 202 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 27
Decant #13 202 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 28 36
Decant #13 202 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 37 55
Decant #13 202 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 56 60
Decant #13 202-M Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 25 37
Decant #13 202-M Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 38 38
Decant #13 202-M Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 39 59
Decant #13 202-M Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 60 60
Decant #13 202-M2 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 25 34
Decant #13 202-M2 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 35 38
Decant #13 202-M2 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 39 57
Decant #13 202-M2 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 58 60
Decant #13 320 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 25
Decant #13 320 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 26 41
Decant #13 320 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 42 47
Decant #13 320 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 48 60
Decant #13 320-M Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 25 43
Decant #13 320-M Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 44 45
Decant #13 320-M Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 46 60
Decant #13 G Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 25 43
Decant #13 G Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 44 51
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Decant #13 G Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 52 60
Decant #13 I Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 25
Decant #13 I Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 26 44
Decant #13 I Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 45 51
Decant #13 I Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 52 60
Decant #13 O Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 25
Decant #13 O Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 26 27
Decant #13 O Durable; Not H Visc; ; Homog; Not New TL; Al2O3 ; alkali 28 36
Decant #13 O Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 37 58
Decant #13 O Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 59 60
Decant #13 P Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 25
Decant #13 P Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 26 28
Decant #13 P Durable; Not H Visc; ; Homog; Not New TL; Al2O3 ; alkali 29 43
Decant #13 P Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 44 60
Decant #13 S Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 25
Decant #13 S Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 26 36
Decant #13 S Durable; Not H Visc; ; Homog; Not New TL; Al2O3 ; alkali 37 43
Decant #13 S Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 44 60
Decant #13 T Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 25
Decant #13 T Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 26 36
Decant #13 T Durable; Not H Visc; ; Homog; Not New TL; Al2O3 ; alkali 37 41
Decant #13 T Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 42 60
Decant #13 U Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 25
Decant #13 U Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 26 33
Decant #13 U Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 34 37
Decant #13 U Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 38 58
Decant #13 U Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 59 60
Decant #13 U2 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 25
Decant #13 U2 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 26 29
Decant #13 U2 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 30 37
Decant #13 U2 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 38 56
Decant #13 U2 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 57 60
Decant #14 202 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 26
Decant #14 202 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 27 28
Decant #14 202 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 29 35
Decant #14 202 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 36 56
Decant #14 202 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 57 60
Decant #14 202-M Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 25 36
Decant #14 202-M Durable; Not H Visc; ; Homog; Not New TL; Al2O3 ; alkali 37 38
Decant #14 202-M Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 39 60
Decant #14 202-M2 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 25 35
Decant #14 202-M2 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 36 36
Decant #14 202-M2 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 37 58
Decant #14 202-M2 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 59 60
Decant #14 320 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 25
Decant #14 320 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 26 42
Decant #14 320 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 43 46
Decant #14 320 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 47 60
Decant #14 320-M Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 25 44
Decant #14 320-M Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 45 60
Decant #14 G Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 25 42
Decant #14 G Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 43 53
Decant #14 G Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 54 60
Decant #14 I Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 25
Decant #14 I Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 26 43
Decant #14 I Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 44 53
Decant #14 I Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 54 60
Decant #14 O Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 25
Decant #14 O Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 26 26
Decant #14 O Durable; Not H Visc; ; Homog; Not New TL; Al2O3 ; alkali 27 37
Decant #14 O Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 38 59
Decant #14 O Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 60 60
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Decant #14 P Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 25
Decant #14 P Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 26 27
Decant #14 P Durable; Not H Visc; ; Homog; Not New TL; Al2O3 ; alkali 28 44
Decant #14 P Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 45 60
Decant #14 S Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 25
Decant #14 S Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 26 35
Decant #14 S Durable; Not H Visc; ; Homog; Not New TL; Al2O3 ; alkali 36 44
Decant #14 S Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 45 60
Decant #14 T Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 25
Decant #14 T Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 26 35
Decant #14 T Durable; Not H Visc; ; Homog; Not New TL; Al2O3 ; alkali 36 42
Decant #14 T Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 43 60
Decant #14 U Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 25
Decant #14 U Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 26 34
Decant #14 U Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 35 36
Decant #14 U Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 37 59
Decant #14 U Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 60 60
Decant #14 U2 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 25
Decant #14 U2 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 26 30
Decant #14 U2 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 31 36
Decant #14 U2 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 37 57
Decant #14 U2 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 58 60
Decant #15 202 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 26
Decant #15 202 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 27 29
Decant #15 202 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 30 33
Decant #15 202 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 34 57
Decant #15 202 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 58 60
Decant #15 202-M Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 25 35
Decant #15 202-M Durable; Not H Visc; ; Homog; Not New TL; Al2O3 ; alkali 36 39
Decant #15 202-M Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 40 60
Decant #15 202-M2 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 25 35
Decant #15 202-M2 Durable; Not H Visc; ; Homog; Not New TL; Al2O3 ; alkali 36 36
Decant #15 202-M2 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 37 60
Decant #15 320 Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 25
Decant #15 320 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 26 43
Decant #15 320 Durable; Not L Visc; ; Homog; New TL ; Al2O3 ; alkali 44 44
Decant #15 320 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 45 60
Decant #15 320-M Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 25 42
Decant #15 320-M Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 43 46
Decant #15 320-M Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 47 60
Decant #15 G Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 25 41
Decant #15 G Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 42 54
Decant #15 G Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 55 60
Decant #15 I Durable; Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 25
Decant #15 I Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 26 41
Decant #15 I Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 42 54
Decant #15 I Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 55 60
Decant #15 O Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 25
Decant #15 O Durable; Not H Visc; ; Homog; Not New TL; Al2O3 ; alkali 26 38
Decant #15 O Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 39 60
Decant #15 P Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 25
Decant #15 P Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 26 26
Decant #15 P Durable; Not H Visc; ; Homog; Not New TL; Al2O3 ; alkali 27 45
Decant #15 P Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 46 60
Decant #15 S Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 25
Decant #15 S Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 26 34
Decant #15 S Durable; Not H Visc; ; Homog; Not New TL; Al2O3 ; alkali 35 45
Decant #15 S Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 46 60
Decant #15 T Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 25
Decant #15 T Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 26 34
Decant #15 T Durable; Not H Visc; ; Homog; Not New TL; Al2O3 ; alkali 35 44
Decant #15 T Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 45 60
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Decant #15 U Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 25
Decant #15 U Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 26 35
Decant #15 U Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 36 60
Decant #15 U2 Durable; Not H Visc; ; Not Homog; New TL ; Al2O3 ; alkali 25 25
Decant #15 U2 Durable; Not H Visc; ; Homog; New TL ; Al2O3 ; alkali 26 32
Decant #15 U2 Durable; Visc; ; Homog; New TL ; Al2O3 ; alkali 33 34
Decant #15 U2 Durable; Visc; ; Homog; Not New TL; Al2O3 ; alkali 35 58
Decant #15 U2 Durable; Not L Visc; ; Homog; Not New TL; Al2O3 ; alkali 59 60
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Appendix F

Phase 2 Variation Stage Assessment for Decant #7
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Paper Study Results for 7 Decants with Frit 202
(# of EVs = 915)

Sludge Loading (%) Satisfies PAR # of EVs
25 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 915
26 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 915
27 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 22
27 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 893
28 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 124
28 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 791
29 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 282
29 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 633
30 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 470
30 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 445
31 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 531
31 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 384
32 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 777
32 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 138
33 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 857
33 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 58
34 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 897
34 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 18
35 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 915
36 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 915
37 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 915
38 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 915
39 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 915
40 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 915
41 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 911
41 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 4
42 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 864
42 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 51
43 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 739
43 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 139
43 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 37
44 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 7
44 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 569
44 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 250
44 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 89
45 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 35
45 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 392
45 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 350
45 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 85
45 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 53
46 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 36
46 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 4
46 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 292
46 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 396
46 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 160
46 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 27
47 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 165
47 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 42
47 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 71
47 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 380
47 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 257
48 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 127
48 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 200
48 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 26
48 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 242
48 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 320
49 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 76
49 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 287
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49 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 3
49 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 169
49 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 380
50 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 54
50 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 422
50 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 42
50 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 397
51 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 39
51 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 470
51 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 406
52 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 23
52 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 475
52 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 416
52 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 1
53 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 5
53 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 482
53 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 423
53 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 5
54 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 1
54 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 475
54 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 405
54 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 34
55 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 467
55 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 354
55 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 94
56 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 458
56 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 305
56 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 152
57 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 448
57 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 199
57 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 268
58 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 439
58 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 139
58 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 337
59 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 431
59 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 65
59 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 419
60 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 422
60 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 30
60 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 463

WL Range # of EVs and Centroid % of Total
8 12 1.31147541
9 24 2.62295082

10 16 1.74863388
11 26 2.84153005
12 39 4.26229508
13 47 5.13661202
14 163 17.8142077
15 318 34.7540984
16 178 19.4535519
17 76 8.30601093
18 16 1.74863388
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Paper Study Results for 7 Decants with Frit 202M (420)
(# of EVs = 915)

Sludge Loading (%) Satisfies PAR # of EVs
25 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 108
25 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 807
26 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 250
26 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 665
27 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 458
27 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 457
28 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 506
28 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 381
28 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 25
28 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 3
29 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 686
29 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 71
29 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 91
29 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 67
30 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 562
30 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 295
30 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 58
31 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 282
31 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 623
31 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 10
32 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 168
32 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 747
33 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 23
33 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 892
34 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 915
35 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 915
36 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 915
37 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 915
38 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 915
39 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 915
40 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 915
41 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 915
42 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 915
43 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 911
43 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 4
44 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 866
44 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 49
45 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 762
45 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 153
46 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 633
46 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 282
47 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 550
47 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 365
48 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 505
48 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 410
49 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 72
49 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 384
49 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 431
49 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 28
50 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 85
50 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 11
50 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 305
50 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 437
50 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 68
50 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 9
51 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 117
51 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 59
51 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 214
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Sludge Loading (%) Satisfies PAR # of EVs
51 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 399
51 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 126
52 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 234
52 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 142
52 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 41
52 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 323
52 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 175
53 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 199
53 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 272
53 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 6
53 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 200
53 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 238
54 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 137
54 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 396
54 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 81
54 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 301
55 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 52
55 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 485
55 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 4
55 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 374
56 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 22
56 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 498
56 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 381
56 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 14
57 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 6
57 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 504
57 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 344
57 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 61
58 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 499
58 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 286
58 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 130
59 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 488
59 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 184
59 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 243
60 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 478
60 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 121
60 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 316

WL Range # of EVs and Centroid % of Total
10 4 0.43715847
11 32 3.49726776
12 65 7.10382514
13 88 9.61748634
14 80 8.7431694
15 54 5.90163934
16 43 4.69945355
17 36 3.93442623
18 37 4.04371585
19 46 5.0273224
20 91 9.94535519
21 279 30.4918033
22 60 6.55737705
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Paper Study Results for 7 Decants with Frit 202-M2 (421)
(# of EVs = 915)

Sludge Loading (%) Satisfies PAR # of EVs
25 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 108
25 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 802
25 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 5
26 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 241
26 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 533
26 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 9
26 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 132
27 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 387
27 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 228
27 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 71
27 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 229
28 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 256
28 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 32
28 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 275
28 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 352
29 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 159
29 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 618
29 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 138
30 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 17
30 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 840
30 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 58
31 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 905
31 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 10
32 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 915
33 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 915
34 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 915
35 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 915
36 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 915
37 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 915
38 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 915
39 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 915
40 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 915
41 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 915
42 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 915
43 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 906
43 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 9
44 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 846
44 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 69
45 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 727
45 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 188
46 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 597
46 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 318
47 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 47
47 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 484
47 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 373
47 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 11
48 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 103
48 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 1
48 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 338
48 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 416
48 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 50
48 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 7
49 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 130
49 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 28
49 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 246
49 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 406
49 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 105
50 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 255



Immobilization Technology Section WSRC-TR-2002-00491
Savannah River Technology Center   Rev. 0
Westinghouse Savannah River Company

179

Sludge Loading (%) Satisfies PAR # of EVs
50 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 88
50 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 51
50 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 362
50 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 159
51 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 233
51 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 251
51 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 15
51 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 209
51 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 207
52 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 171
52 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 365
52 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 102
52 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 277
53 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 91
53 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 461
53 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 12
53 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 351
54 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 47
54 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 479
54 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 389
55 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 24
55 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 491
55 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 396
55 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 4
56 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 8
56 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 496
56 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 389
56 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 22
57 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 1
57 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 492
57 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 336
57 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 86
58 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 483
58 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 276
58 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 156
59 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 473
59 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 165
59 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 277
60 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 462
60 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 113
60 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 340

WL Range # of EVs and Centroid % of Total
13 2 0.21857923
14 43 4.69945355
15 93 10.1639344
16 82 8.96174863
17 100 10.9289617
18 133 14.5355191
19 98 10.7103825
20 47 5.13661202
21 221 24.1530055
22 87 9.50819672
23 9 0.98360656
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Paper Study Results for 7 Decants with Frit O (405)
(# of EVs = 915)

Sludge Loading (%) Satisfies PAR # of EVs
25 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 915
26 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 61
26 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 854
27 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 148
27 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 738
27 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 29
28 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 335
28 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 420
28 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 22
28 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 138
29 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 391
29 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 137
29 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 100
29 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 287
30 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 245
30 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 27
30 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 351
30 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 292
31 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 137
31 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 678
31 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 100
32 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 13
32 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 846
32 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 10
32 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 46
33 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 829
33 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 86
34 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 685
34 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 230
35 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 562
35 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 353
36 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 508
36 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 407
37 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 484
37 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 431
38 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 467
38 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 448
39 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 456
39 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 459
40 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 449
40 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 466
41 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 443
41 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 472
42 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 438
42 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 477
43 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 425
43 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 490
44 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 400
44 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 515
45 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 342
45 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 573
46 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 283
46 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 632
47 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 4
47 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 175
47 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 736
48 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 22
48 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 89
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Sludge Loading (%) Satisfies PAR # of EVs
48 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 95
48 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 709
49 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 31
49 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 155
49 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 13
49 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 716
50 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 18
50 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 438
50 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 459
51 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 6
51 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 622
51 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 287
52 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 1
52 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 732
52 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 182
53 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 861
53 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 54
54 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 915
55 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 915
56 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 915
57 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 915
58 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 915
59 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 885
59 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 30
60 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 831
60 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 84

WL Range # of EVs and Centroid % of Total
0 3 0.32786885
1 37 4.04371585
2 104 11.3661202
3 80 8.7431694
4 71 7.75956284
5 66 7.21311475
6 31 3.38797814
7 18 1.96721311
8 19 2.07650273
9 15 1.63934426

10 17 1.8579235
11 9 0.98360656
12 17 1.8579235
13 16 1.74863388
14 46 5.0273224
15 74 8.08743169
16 136 14.863388
17 88 9.61748634
18 46 5.0273224
19 22 2.40437158
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Paper Study Results for 7 Decants with Frit P (406)
(# of EVs = 915)

Sludge Loading (%) Satisfies PAR # of EVs
25 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 915
26 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 61
26 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 854
27 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 148
27 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 767
28 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 357
28 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 558
29 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 491
29 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 424
30 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 596
30 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 319
31 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 815
31 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 100
32 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 869
32 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 46
33 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 897
33 Durable; Not H Visc; Homog; Not New TL; Al2O3 ; alkali 14
33 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 4
34 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 689
34 Durable; Not H Visc; Homog; Not New TL; Al2O3 ; alkali 102
34 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 124
35 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 457
35 Durable; Not H Visc; Homog; Not New TL; Al2O3 ; alkali 243
35 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 215
36 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 83
36 Durable; Not H Visc; Homog; Not New TL; Al2O3 ; alkali 343
36 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 471
36 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 18
37 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 18
37 Durable; Not H Visc; Homog; Not New TL; Al2O3 ; alkali 214
37 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 486
37 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 197
38 Durable; Not H Visc; Homog; Not New TL; Al2O3 ; alkali 99
38 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 482
38 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 334
39 Durable; Not H Visc; Homog; Not New TL; Al2O3 ; alkali 7
39 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 465
39 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 443
40 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 455
40 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 460
41 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 449
41 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 466
42 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 443
42 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 472
43 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 438
43 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 477
44 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 424
44 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 491
45 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 398
45 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 517
46 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 339
46 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 576
47 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 278
47 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 637
48 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 169
48 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 746
49 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 116
49 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 799
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Sludge Loading (%) Satisfies PAR # of EVs
50 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 42
50 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 873
51 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 18
51 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 897
52 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 79
52 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 6
52 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 830
53 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 166
53 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 749
54 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 338
54 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 577
55 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 580
55 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 335
56 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 715
56 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 200
57 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 841
57 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 74
58 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 913
58 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 2
59 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 915
60 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 915

WL Range # of EVs and Centroid % of Total
0 387 42.295082
1 20 2.18579235
2 14 1.53005464
3 18 1.96721311
4 16 1.74863388
5 12 1.31147541
6 11 1.20218579
7 12 1.31147541
8 12 1.31147541
9 17 1.8579235

10 45 4.91803279
11 37 4.04371585
12 93 10.1639344
13 54 5.90163934
14 71 7.75956284
15 44 4.80874317
16 28 3.06010929
17 14 1.53005464
18 8 0.87431694
19 2 0.21857923
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Paper Study Results for 7 Decants with Frit S (409)
(# of EVs = 915)

Sludge Loading (%) Satisfies PAR # of EVs
25 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 915
26 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 61
26 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 854
27 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 148
27 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 767
28 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 357
28 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 558
29 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 491
29 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 424
30 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 596
30 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 319
31 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 815
31 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 100
32 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 869
32 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 46
33 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 913
33 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 2
34 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 797
34 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 118
35 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 706
35 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 209
36 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 433
36 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 482
37 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 237
37 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 678
38 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 105
38 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 810
39 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 9
39 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 906
40 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 915
41 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 915
42 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 903
42 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 12
43 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 827
43 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 88
44 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 699
44 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 216
45 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 578
45 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 337
46 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 522
46 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 393
47 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 495
47 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 420
48 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 478
48 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 437
49 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 461
49 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 454
50 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 454
50 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 461
51 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 446
51 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 469
52 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 34
52 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 406
52 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 475
53 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 127
53 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 14
53 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 304
53 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 470
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Sludge Loading (%) Satisfies PAR # of EVs
54 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 143
54 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 55
54 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 228
54 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 444
54 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 45
55 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 277
55 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 123
55 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 14
55 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 407
55 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 94
56 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 192
56 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 345
56 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 234
56 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 132
56 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 12
57 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 107
57 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 511
57 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 107
57 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 136
57 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 54
58 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 29
58 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 605
58 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 15
58 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 125
58 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 141
59 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 7
59 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 568
59 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 89
59 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 251
60 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 529
60 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 31
60 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 355

WL Range # of EVs and Centroid % of Total
4 29 3.16939891
5 91 9.94535519
6 86 9.3989071
7 72 7.86885246
8 65 7.10382514
9 34 3.71584699

10 18 1.96721311
11 19 2.07650273
12 13 1.42076503
13 18 1.96721311
14 17 1.8579235
15 11 1.20218579
16 11 1.20218579
17 13 1.42076503
18 88 9.61748634
19 330 36.0655738
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Paper Study Results for 7 Decants with Frit T (410)
(# of EVs = 915)

Sludge Loading (%) Satisfies PAR # of EVs
25 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 915
26 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 61
26 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 854
27 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 148
27 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 767
28 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 357
28 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 558
29 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 491
29 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 424
30 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 596
30 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 319
31 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 815
31 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 100
32 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 828
32 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 46
32 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 41
33 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 755
33 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 160
34 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 596
34 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 319
35 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 300
35 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 615
36 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 182
36 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 733
37 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 44
37 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 871
38 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 915
39 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 915
40 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 915
41 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 915
42 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 896
42 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 19
43 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 816
43 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 99
44 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 683
44 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 232
45 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 571
45 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 344
46 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 518
46 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 397
47 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 493
47 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 422
48 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 475
48 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 440
49 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 459
49 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 456
50 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 453
50 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 462
51 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 12
51 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 433
51 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 470
52 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 118
52 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 8
52 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 321
52 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 468
53 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 165
53 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 42
53 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 265
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Sludge Loading (%) Satisfies PAR # of EVs
53 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 443
54 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 341
54 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 93
54 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 35
54 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 409
54 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 37
55 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 292
55 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 273
55 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 3
55 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 259
55 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 88
56 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 189
56 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 433
56 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 157
56 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 125
56 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 11
57 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 96
57 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 601
57 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 33
57 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 130
57 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 55
58 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 29
58 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 632
58 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 118
58 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 136
59 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 5
59 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 587
59 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 69
59 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 254
60 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 534
60 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 29
60 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 352

WL Range # of EVs and Centroid % of Total
5 14 1.53005464
6 75 8.19672131
7 92 10.0546448
8 59 6.44808743
9 53 5.79234973

10 65 7.10382514
11 35 3.82513661
12 11 1.20218579
13 16 1.74863388
14 20 2.18579235
15 14 1.53005464
16 14 1.53005464
17 12 1.31147541
18 11 1.20218579
19 264 28.852459
20 160 17.4863388
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Paper Study Results for 7 Decants with Frit U (422)
(# of EVs = 915)

Sludge Loading (%) Satisfies PAR # of EVs
25 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 851
25 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 64
26 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 61
26 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 669
26 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 185
27 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 148
27 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 288
27 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 479
28 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 182
28 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 41
28 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 175
28 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 517
29 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 77
29 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 414
29 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 424
30 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 596
30 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 319
31 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 815
31 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 100
32 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 869
32 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 46
33 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 915
34 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 915
35 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 915
36 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 915
37 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 915
38 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 915
39 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 915
40 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 915
41 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 915
42 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 915
43 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 896
43 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 19
44 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 817
44 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 98
45 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 691
45 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 224
46 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 582
46 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 333
47 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 2
47 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 520
47 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 393
48 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 104
48 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 391
48 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 420
49 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 173
49 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 10
49 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 304
49 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 428
50 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 355
50 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 67
50 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 106
50 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 387
51 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 417
51 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 204
51 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 33
51 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 258
51 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 3
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Sludge Loading (%) Satisfies PAR # of EVs
52 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 392
52 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 286
52 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 3
52 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 183
52 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 51
53 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 339
53 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 416
53 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 59
53 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 101
54 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 277
54 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 484
54 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 154
55 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 210
55 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 500
55 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 204
55 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 1
56 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 121
56 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 521
56 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 264
56 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 9
57 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 28
57 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 538
57 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 292
57 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 57
58 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 3
58 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 524
58 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 240
58 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 148
59 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 515
59 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 155
59 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 245
60 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 504
60 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 86
60 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 325

WL Range # of EVs and Centroid % of Total
14 29 3.16939891
15 88 9.61748634
16 152 16.6120219
17 155 16.9398907
18 112 12.2404372
19 138 15.0819672
20 137 14.9726776
21 97 10.6010929
22 7 0.76502732
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Paper Study Results for 7 Decants with Frit U2 (423)
(# of EVs = 915)

Sludge Loading (%) Satisfies PAR # of EVs
25 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 186
25 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 729
26 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 24
26 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 61
26 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 830
27 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 148
27 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 767
28 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 357
28 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 558
29 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 491
29 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 424
30 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 596
30 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 319
31 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 815
31 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 100
32 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 869
32 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 46
33 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 915
34 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 915
35 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 915
36 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 915
37 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 915
38 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 915
39 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 915
40 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 915
41 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 915
42 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 911
42 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 4
43 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 870
43 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 45
44 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 783
44 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 132
45 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 1
45 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 669
45 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 245
46 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 93
46 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 475
46 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 347
47 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 176
47 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 340
47 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 399
48 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 352
48 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 32
48 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 140
48 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 391
49 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 437
49 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 175
49 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 36
49 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 267
50 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 430
50 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 269
50 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 7
50 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 187
50 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 22
51 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 380
51 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 396
51 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 68
51 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 71
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Sludge Loading (%) Satisfies PAR # of EVs
52 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 329
52 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 469
52 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 1
52 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 116
53 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 268
53 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 476
53 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 171
54 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 199
54 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 485
54 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 231
55 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 120
55 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 503
55 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 289
55 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 3
56 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 31
56 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 514
56 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 334
56 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 36
57 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 6
57 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 516
57 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 299
57 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 94
58 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 511
58 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 203
58 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 201
59 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 500
59 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 142
59 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 273
60 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 490
60 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 64
60 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 361

WL Range # of EVs and Centroid % of Total
14 50 5.46448087
15 64 6.99453552
16 132 14.4262295
17 242 26.4480874
18 229 25.0273224
19 165 18.0327869
20 33 3.60655738
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Appendix G

Phase 2 Variation Stage Assessment for Decant #12
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Paper Study Results for 12 Decants with Frit 202
(# of EVs = 849)

Sludge Loading (%) Satisfies PAR # of EVs
25 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 16
25 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 709
25 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 124
26 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 92
26 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 576
26 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 10
26 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 171
27 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 142
27 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 250
27 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 262
27 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 195
28 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 129
28 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 26
28 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 400
28 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 294
29 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 101
29 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 2
29 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 611
29 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 135
30 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 20
30 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 805
30 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 24
31 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 849
32 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 849
33 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 804
33 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 45
34 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 592
34 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 257
35 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 450
35 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 399
36 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 414
36 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 435
37 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 401
37 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 448
38 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 361
38 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 488
39 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 238
39 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 611
40 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 88
40 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 761
41 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 11
41 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 838
42 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 849
43 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 849
44 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 849
45 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 849
46 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 849
47 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 849
48 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 849
49 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 849
50 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 5
50 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 844
51 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 82
51 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 767
52 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 157
52 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 692
53 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 192
53 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 657
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Sludge Loading (%) Satisfies PAR # of EVs
54 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 447
54 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 402
55 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 678
55 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 171
56 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 717
56 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 132
57 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 779
57 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 70
58 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 839
58 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 10
59 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 849
60 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 849

WL Range # of EVs and Centroid % of Total
3 11 1.29564193
4 69 8.12720848
5 67 7.89163722
6 35 4.12249706
7 148 17.4322733
8 86 10.1295642
9 63 7.4204947

10 146 17.196702
11 154 18.138987
12 64 7.53828033
13 6 0.70671378
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Paper Study Results for 12 Decants with Frit 202-M (420)
(# of EVs = 849)

Sludge Loading (%) Satisfies PAR # of EVs
25 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 509
25 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 340
26 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 694
26 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 155
27 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 825
27 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 24
28 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 849
29 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 849
30 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 849
31 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 849
32 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 849
33 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 834
33 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 15
34 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 726
34 Durable; Not H Visc; Homog; Not New TL; Al2O3 ; alkali 1
34 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 122
35 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 589
35 Durable; Not H Visc; Homog; Not New TL; Al2O3 ; alkali 87
35 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 173
36 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 322
36 Durable; Not H Visc; Homog; Not New TL; Al2O3 ; alkali 162
36 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 237
36 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 128
37 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 45
37 Durable; Not H Visc; Homog; Not New TL; Al2O3 ; alkali 140
37 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 391
37 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 273
38 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 15
38 Durable; Not H Visc; Homog; Not New TL; Al2O3 ; alkali 127
38 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 397
38 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 310
39 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 1
39 Durable; Not H Visc; Homog; Not New TL; Al2O3 ; alkali 80
39 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 399
39 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 369
40 Durable; Not H Visc; Homog; Not New TL; Al2O3 ; alkali 13
40 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 360
40 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 476
41 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 226
41 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 623
42 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 76
42 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 773
43 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 5
43 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 844
44 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 849
45 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 849
46 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 849
47 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 849
48 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 849
49 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 849
50 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 849
51 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 849
52 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 849
53 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 849
54 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 849
55 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 42
55 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 807
56 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 138
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Sludge Loading (%) Satisfies PAR # of EVs
56 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 711
57 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 178
57 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 671
58 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 372
58 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 477
59 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 660
59 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 189
60 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 705
60 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 144

WL Range # of EVs and Centroid % of Total
0 360 42.4028269
1 51 6.00706714
2 24 2.82685512
3 28 3.29799764
4 85 10.0117786
5 109 12.8386337
6 73 8.598351
7 66 7.77385159
8 44 5.18256773
9 9 1.06007067
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Paper Study Results for 12 Decants with Frit 202-M2 (421)
(# of EVs = 849)

Sludge Loading (%) Satisfies PAR # of EVs
25 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 509
25 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 340
26 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 694
26 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 155
27 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 825
27 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 24
28 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 849
29 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 849
30 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 828
30 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 21
31 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 715
31 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 134
32 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 668
32 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 181
33 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 425
33 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 424
34 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 167
34 Durable; Not H Visc; Homog; Not New TL; Al2O3 ; alkali 1
34 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 677
34 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 4
35 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 100
35 Durable; Not H Visc; Homog; Not New TL; Al2O3 ; alkali 28
35 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 628
35 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 93
36 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 26
36 Durable; Not H Visc; Homog; Not New TL; Al2O3 ; alkali 24
36 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 498
36 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 301
37 Durable; Not H Visc; Homog; Not New TL; Al2O3 ; alkali 2
37 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 426
37 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 421
38 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 409
38 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 440
39 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 395
39 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 454
40 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 336
40 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 513
41 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 200
41 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 649
42 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 58
42 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 791
43 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 4
43 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 845
44 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 849
45 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 849
46 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 849
47 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 849
48 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 849
49 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 849
50 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 849
51 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 849
52 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 849
53 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 26
53 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 823
54 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 125
54 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 724
55 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 170
55 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 679
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Sludge Loading (%) Satisfies PAR # of EVs
56 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 280
56 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 569
57 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 577
57 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 272
58 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 697
58 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 152
59 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 740
59 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 109
60 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 815
60 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 34

WL Range # of EVs and Centroid % of Total
0 122 14.3698469
1 45 5.30035336
2 79 9.30506478
3 115 13.5453475
4 48 5.65371025
5 28 3.29799764
6 29 3.41578327
7 82 9.65842167
8 116 13.6631331
9 73 8.598351

10 62 7.30270907
11 42 4.94699647
12 8 0.94228504
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Paper Study Results for 12 Decants with Frit 320
(# of EVs = 849)

Sludge Loading (%) Satisfies PAR # of EVs
25 Durable; Visc; Homog; New TL ; Al2O3 ; Not alkali 47
25 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 87
25 Durable; Visc; Not Homog; New TL ; Al2O3 ; Not alkali 240
25 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 280
25 Not Durable; Visc; Not Homog; New TL ; Al2O3 ; Not alkali 131
25 Not Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 64
26 Durable; Visc; Homog; New TL ; Al2O3 ; Not alkali 244
26 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 170
26 Durable; Visc; Not Homog; New TL ; Al2O3 ; Not alkali 26
26 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 235
26 Not Durable; Visc; Homog; New TL ; Al2O3 ; Not alkali 18
26 Not Durable; Visc; Not Homog; New TL ; Al2O3 ; Not alkali 108
26 Not Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 48
27 Durable; Visc; Homog; New TL ; Al2O3 ; Not alkali 250
27 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 254
27 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 182
27 Not Durable; Visc; Homog; New TL ; Al2O3 ; Not alkali 51
27 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 2
27 Not Durable; Visc; Not Homog; New TL ; Al2O3 ; Not alkali 72
27 Not Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 38
28 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 679
28 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 22
28 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 92
28 Not Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 56
29 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 706
29 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 131
29 Not Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 12
30 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 712
30 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 137
31 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 716
31 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 133
32 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 722
32 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 127
33 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 729
33 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 120
34 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 734
34 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 115
35 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 738
35 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 111
36 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 744
36 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 105
37 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 41
37 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 709
37 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 24
37 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 75
38 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 72
38 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 682
38 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 80
38 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 15
39 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 111
39 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 647
39 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 78
39 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 13
40 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 353
40 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 408
40 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 88
41 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 592
41 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 171
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Sludge Loading (%) Satisfies PAR # of EVs
41 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 86
42 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 635
42 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 131
42 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 83
43 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 694
43 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 8
43 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 66
43 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 81
44 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 673
44 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 85
44 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 10
44 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 81
45 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 493
45 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 278
45 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 78
46 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 374
46 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 401
46 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 74
47 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 345
47 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 433
47 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 71
48 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 334
48 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 445
48 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 70
49 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 308
49 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 474
49 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 67
50 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 204
50 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 579
50 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 57
50 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 9
51 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 73
51 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 713
51 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 39
51 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 24
52 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 8
52 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 779
52 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 12
52 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 50
53 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 788
53 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 1
53 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 60
54 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 791
54 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 58
55 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 792
55 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 57
56 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 793
56 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 56
57 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 793
57 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 56
58 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 794
58 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 55
59 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 795
59 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 54
60 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 795
60 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 54

WL Range # of EVs and Centroid % of Total
0 101 11.8963486
1 1 0.11778563
2 6 0.70671378
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WL Range # of EVs and Centroid % of Total
3 7 0.82449941
4 8 0.94228504
5 4 0.47114252
6 6 0.70671378
7 6 0.70671378
8 4 0.47114252
9 14 1.64899882

10 20 2.3557126
11 39 4.59363958
12 183 21.5547703
13 210 24.7349823
14 58 6.83156655
15 24 2.82685512
16 20 2.3557126
17 42 4.94699647
18 92 10.836278
19 4 0.47114252
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Paper Study Results for 12 Decants with Frit 320-M (416)
(# of EVs = 849)

Sludge Loading (%) Satisfies PAR # of EVs
25 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 509
25 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 340
26 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 694
26 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 155
27 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 825
27 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 24
28 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 849
29 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 849
30 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 849
31 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 849
32 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 849
33 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 849
34 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 849
35 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 849
36 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 849
37 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 849
38 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 849
39 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 23
39 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 826
40 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 125
40 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 724
41 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 170
41 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 678
41 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 1
42 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 287
42 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 518
42 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 44
43 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 459
43 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 130
43 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 160
43 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 100
44 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 432
44 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 267
44 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 32
44 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 118
45 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 412
45 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 330
45 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 6
45 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 101
46 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 406
46 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 409
46 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 34
47 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 385
47 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 463
47 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 1
48 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 307
48 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 542
49 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 174
49 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 675
50 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 52
50 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 797
51 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 2
51 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 847
52 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 849
53 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 849
54 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 849
55 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 849
56 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 849
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Sludge Loading (%) Satisfies PAR # of EVs
57 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 849
58 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 849
59 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 849
60 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 849

WL Range # of EVs and Centroid % of Total
12 2 0.23557126
13 30 3.5335689
14 87 10.2473498
15 39 4.59363958
16 71 8.36277974
17 273 32.155477
18 287 33.8044759
19 49 5.77149588
20 11 1.29564193
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Paper Study Results for 12 Decants with Frit G (411)
(# of EVs = 849)

Sludge Loading (%) Satisfies PAR # of EVs
25 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 509
25 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 340
26 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 694
26 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 155
27 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 825
27 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 24
28 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 849
29 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 849
30 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 849
31 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 849
32 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 849
33 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 849
34 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 849
35 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 849
36 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 849
37 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 849
38 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 849
39 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 849
40 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 829
40 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 20
41 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 688
41 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 161
42 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 488
42 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 361
43 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 424
43 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 425
44 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 409
44 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 440
45 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 392
45 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 457
46 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 332
46 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 517
47 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 16
47 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 200
47 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 633
48 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 4
48 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 104
48 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 56
48 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 685
49 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 1
49 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 164
49 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 3
49 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 681
50 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 204
50 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 645
51 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 492
51 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 357
52 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 692
52 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 157
53 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 724
53 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 125
54 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 795
54 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 54
55 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 844
55 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 5
56 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 849
57 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 849
58 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 849
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Sludge Loading (%) Satisfies PAR # of EVs
59 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 849
60 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 849

WL Range # of EVs and Centroid % of Total
15 20 2.3557126
16 150 17.6678445
17 194 22.8504122
18 66 7.77385159
19 29 3.41578327
20 73 8.598351
21 161 18.9634865
22 129 15.1943463
23 27 3.18021201
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Paper Study Results for 12 Decants with Frit I (412)
(# of EVs = 849)

Sludge Loading (%) Satisfies PAR # of EVs
25 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 134
25 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 715
26 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 432
26 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 417
27 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 557
27 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 292
28 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 771
28 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 78
29 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 837
29 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 12
30 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 849
31 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 849
32 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 849
33 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 849
34 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 849
35 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 849
36 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 849
37 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 849
38 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 849
39 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 849
40 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 849
41 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 813
41 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 36
42 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 661
42 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 188
43 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 468
43 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 381
44 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 421
44 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 428
45 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 407
45 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 442
46 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 388
46 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 461
47 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 4
47 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 9
47 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 305
47 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 531
48 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 19
48 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 83
48 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 153
48 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 594
49 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 13
49 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 151
49 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 35
49 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 650
50 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 1
50 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 198
50 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 1
50 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 649
51 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 486
51 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 363
52 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 689
52 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 160
53 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 723
53 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 126
54 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 791
54 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 58
55 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 842



Immobilization Technology Section WSRC-TR-2002-00491
Savannah River Technology Center   Rev. 0
Westinghouse Savannah River Company

208

Sludge Loading (%) Satisfies PAR # of EVs
55 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 7
56 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 849
57 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 849
58 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 849
59 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 849
60 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 849

WL Range # of EVs and Centroid % of Total
15 9 1.06007067
16 151 17.7856302
17 211 24.852768
18 60 7.06713781
19 85 10.0117786
20 149 17.5500589
21 139 16.3722026
22 45 5.30035336
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Paper Study Results for 12 Decants with Frit U (422)
(# of EVs = 849)

Sludge Loading (%) Satisfies PAR # of EVs
25 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 134
25 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 715
26 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 432
26 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 417
27 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 557
27 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 292
28 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 771
28 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 78
29 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 837
29 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 12
30 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 775
30 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 74
31 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 687
31 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 162
32 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 638
32 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 211
33 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 266
33 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 583
34 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 136
34 Durable; Not H Visc; Homog; Not New TL; Al2O3 ; alkali 11
34 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 687
34 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 15
35 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 64
35 Durable; Not H Visc; Homog; Not New TL; Al2O3 ; alkali 28
35 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 600
35 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 157
36 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 9
36 Durable; Not H Visc; Homog; Not New TL; Al2O3 ; alkali 8
36 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 461
36 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 371
37 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 417
37 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 432
38 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 406
38 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 443
39 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 382
39 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 467
40 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 286
40 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 563
41 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 137
41 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 712
42 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 42
42 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 807
43 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 1
43 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 848
44 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 849
45 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 849
46 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 849
47 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 849
48 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 849
49 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 849
50 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 849
51 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 849
52 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 849
53 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 1
53 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 848
54 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 66
54 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 783
55 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 149
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Sludge Loading (%) Satisfies PAR # of EVs
55 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 700
56 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 184
56 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 665
57 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 420
57 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 429
58 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 673
58 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 176
59 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 712
59 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 137
60 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 774
60 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 75

WL Range # of EVs and Centroid % of Total
0 124 14.6054181
1 37 4.35806832
2 89 10.4829211
3 116 13.6631331
4 40 4.71142521
5 26 3.06242638
6 39 4.59363958
7 81 9.54063604
8 90 10.6007067
9 75 8.83392226

10 67 7.89163722
11 50 5.88928151
12 15 1.76678445
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Paper Study Results for 12 Decants with Frit U2 (423)
(# of EVs = 849)

Sludge Loading (%) Satisfies PAR # of EVs
25 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 134
25 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 715
26 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 419
26 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 416
26 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 13
26 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 1
27 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 483
27 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 233
27 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 74
27 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 59
28 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 621
28 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 46
28 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 150
28 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 32
29 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 392
29 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 445
29 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 12
30 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 157
30 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 692
31 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 111
31 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 738
32 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 25
32 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 824
33 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 849
34 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 807
34 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 42
35 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 594
35 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 255
36 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 452
36 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 397
37 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 414
37 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 435
38 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 403
38 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 446
39 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 368
39 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 481
40 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 250
40 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 599
41 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 96
41 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 753
42 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 14
42 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 835
43 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 849
44 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 849
45 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 849
46 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 849
47 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 849
48 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 849
49 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 849
50 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 849
51 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 1
51 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 848
52 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 57
52 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 792
53 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 146
53 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 703
54 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 181
54 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 668
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Sludge Loading (%) Satisfies PAR # of EVs
55 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 395
55 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 454
56 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 667
56 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 182
57 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 707
57 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 142
58 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 764
58 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 85
59 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 830
59 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 19
60 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 849

WL Range # of EVs and Centroid % of Total
2 7 0.82449941
3 76 8.95170789
4 63 7.4204947
5 30 3.5335689
6 144 16.9611307
7 75 8.83392226
8 26 3.06242638
9 26 3.06242638

10 70 8.24499411
11 124 14.6054181
12 99 11.6607774
13 74 8.71613663
14 31 3.65135453
15 4 0.47114252
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Appendix H

Phase 2 Variation Stage Assessment for Decant #5
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Paper Study Results for 5 Decants with Frit 202
(# of EVs = 927)

Sludge Loading (%) Satisfies PAR # of EVs
25 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 927
26 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 927
27 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 927
28 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 927
29 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 72
29 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 855
30 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 216
30 Durable; Visc; Not Homog; New TL ; Al2O3 ; Not alkali 185
30 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 526
31 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 334
31 Durable; Visc; Not Homog; New TL ; Al2O3 ; Not alkali 173
31 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 420
32 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 464
32 Durable; Visc; Not Homog; New TL ; Al2O3 ; Not alkali 71
32 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 282
32 Not Durable; Visc; Not Homog; New TL ; Al2O3 ; Not alkali 93
32 Not Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 17
33 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 509
33 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 196
33 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 18
33 Not Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 204
34 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 606
34 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 24
34 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 97
34 Not Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 200
35 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 545
35 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 262
35 Not Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 120
36 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 522
36 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 333
36 Not Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 72
37 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 501
37 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 419
37 Not Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 7
38 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 479
38 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 448
39 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 458
39 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 469
40 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 438
40 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 489
41 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 419
41 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 20
41 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 488
42 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 404
42 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 185
42 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 338
43 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 389
43 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 417
43 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 121
44 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 16
44 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 357
44 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 512
44 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 42
45 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 90
45 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 268
45 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 563
45 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 6
46 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 275
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Sludge Loading (%) Satisfies PAR # of EVs
46 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 73
46 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 579
47 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 309
47 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 618
48 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 286
48 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 641
49 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 273
49 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 654
50 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 227
50 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 14
50 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 686
51 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 152
51 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 33
51 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 739
51 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 3
52 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 46
52 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 75
52 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 768
52 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 38
53 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 5
53 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 46
53 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 728
53 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 148
54 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 2
54 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 662
54 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 263
55 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 617
55 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 310
56 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 578
56 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 349
57 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 560
57 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 367
58 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 546
58 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 381
59 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 529
59 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 398
60 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 514
60 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 413

WL Range # of EVs and Centroid % of Total
0 278 29.9892125
1 80 8.62998921
2 54 5.82524272
3 23 2.4811219
4 14 1.51024811
5 10 1.07874865
6 3 0.3236246
7 4 0.43149946
8 12 1.29449838
9 18 1.94174757

10 19 2.04962244
11 16 1.72599784
12 25 2.69687163
13 82 8.84573894
14 16 1.72599784
15 33 3.55987055
16 144 15.5339806
17 96 10.3559871
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Paper Study Results for 5 Decants with Frit 202-M (420)
(# of EVs = 927)

Sludge Loading (%) Satisfies PAR # of EVs
25 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 927
26 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 53
26 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 742
26 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 132
27 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 204
27 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 307
27 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 416
28 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 272
28 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 107
28 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 66
28 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 482
29 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 213
29 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 1
29 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 252
29 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 461
30 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 5
30 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 538
30 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 384
31 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 719
31 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 208
32 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 823
32 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 104
33 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 859
33 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 68
34 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 927
35 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 927
36 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 927
37 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 897
37 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 30
38 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 780
38 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 147
39 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 693
39 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 234
40 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 595
40 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 332
41 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 540
41 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 387
42 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 520
42 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 407
43 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 500
43 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 427
44 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 479
44 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 448
45 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 459
45 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 1
45 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 467
46 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 438
46 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 115
46 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 374
47 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 1
47 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 419
47 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 277
47 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 230
48 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 32
48 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 373
48 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 457
48 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 65
49 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 94
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Sludge Loading (%) Satisfies PAR # of EVs
49 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 297
49 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 519
49 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 17
50 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 178
50 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 198
50 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 551
51 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 352
51 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 10
51 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 565
52 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 335
52 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 14
52 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 578
53 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 281
53 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 40
53 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 606
54 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 167
54 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 122
54 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 638
55 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 83
55 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 193
55 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 645
55 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 6
56 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 25
56 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 225
56 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 620
56 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 57
57 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 1
57 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 194
57 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 592
57 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 140
58 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 129
58 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 567
58 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 231
59 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 66
59 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 552
59 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 309
60 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 3
60 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 539
60 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 385

WL Range # of EVs and Centroid % of Total
3 24 2.58899676
4 49 5.28586839
5 22 2.37324703
6 48 5.17799353
7 51 5.50161812
8 32 3.45199569
9 65 7.01186624

10 81 8.73786408
11 39 4.20711974
12 21 2.26537217
13 17 1.83387271
14 8 0.86299892
15 4 0.43149946
16 4 0.43149946
17 13 1.40237325
18 18 1.94174757
19 35 3.77562028
20 107 11.5426106
21 284 30.6364617
22 5 0.53937433
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Paper Study Results for 5 Decants with Frit 202-M2 (421)
(# of EVs = 927)

Sludge Loading (%) Satisfies PAR # of EVs
25 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 402
25 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 525
26 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 49
26 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 190
26 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 4
26 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 684
27 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 11
27 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 204
27 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 712
28 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 338
28 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 589
29 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 465
29 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 462
30 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 543
30 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 384
31 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 719
31 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 208
32 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 823
32 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 104
33 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 859
33 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 68
34 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 927
35 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 927
36 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 829
36 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 98
37 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 731
37 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 196
38 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 660
38 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 267
39 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 550
39 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 377
40 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 530
40 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 397
41 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 510
41 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 417
42 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 489
42 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 438
43 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 467
43 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 460
44 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 447
44 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 89
44 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 391
45 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 429
45 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 244
45 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 254
46 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 30
46 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 381
46 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 440
46 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 76
47 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 64
47 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 333
47 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 506
47 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 24
48 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 163
48 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 220
48 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 543
48 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 1
49 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 346
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Sludge Loading (%) Satisfies PAR # of EVs
49 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 22
49 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 559
50 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 355
50 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 572
51 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 345
51 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 582
52 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 279
52 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 17
52 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 631
53 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 235
53 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 47
53 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 645
54 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 135
54 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 131
54 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 656
54 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 5
55 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 38
55 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 185
55 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 668
55 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 36
56 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 3
56 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 159
56 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 633
56 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 132
57 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 99
57 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 586
57 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 242
58 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 23
58 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 563
58 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 341
59 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 549
59 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 378
60 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 534
60 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 393

WL Range # of EVs and Centroid % of Total
2 62 6.68824164
3 24 2.58899676
4 27 2.91262136
5 56 6.04099245
6 43 4.6386192
7 47 5.07011866
8 67 7.22761597
9 71 7.65911543

10 26 2.80474649
11 19 2.04962244
12 13 1.40237325
13 5 0.53937433
14 3 0.3236246
15 8 0.86299892
16 15 1.61812298
17 36 3.88349515
18 60 6.47249191
19 55 5.93311758
20 37 3.99137001
21 74 7.98274002
22 179 19.3096009
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Paper Study Results for 5 Decants with Frit O (405)
(# of EVs = 927)

Sludge Loading (%) Satisfies PAR # of EVs
25 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 810
25 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 117
26 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 514
26 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 413
27 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 378
27 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 549
28 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 110
28 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 101
28 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 18
28 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 698
29 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 2
29 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 232
29 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 693
30 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 425
30 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 502
31 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 469
31 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 458
32 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 570
32 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 357
33 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 753
33 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 174
34 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 823
34 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 104
35 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 884
35 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 43
36 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 927
37 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 927
38 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 927
39 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 927
40 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 912
40 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 15
41 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 886
41 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 41
42 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 795
42 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 132
43 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 696
43 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 231
44 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 15
44 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 621
44 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 291
45 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 177
45 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 406
45 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 344
46 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 373
46 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 188
46 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 366
47 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 428
47 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 22
47 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 52
47 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 357
47 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 68
48 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 354
48 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 119
48 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 9
48 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 276
48 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 169
49 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 277
49 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 322
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Sludge Loading (%) Satisfies PAR # of EVs
49 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 88
49 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 240
50 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 160
50 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 423
50 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 1
50 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 343
51 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 105
51 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 434
51 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 388
52 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 74
52 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 446
52 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 407
53 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 48
53 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 452
53 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 427
54 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 23
54 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 456
54 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 447
54 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 1
55 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 6
55 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 453
55 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 460
55 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 8
56 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 438
56 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 461
56 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 28
57 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 420
57 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 458
57 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 49
58 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 405
58 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 453
58 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 69
59 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 390
59 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 450
59 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 87
60 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 374
60 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 444
60 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 109

WL Range # of EVs and Centroid % of Total
9 38 4.09924488

10 47 5.07011866
11 68 7.33549083
12 112 12.0819849
13 182 19.6332255
14 202 21.7907228
15 146 15.7497303
16 88 9.49298813
17 41 4.42286947
18 3 0.3236246
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Paper Study Results for 5 Decants with Frit P (406)
(# of EVs = 927)

Sludge Loading (%) Satisfies PAR # of EVs
25 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 927
26 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 927
27 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 927
28 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 128
28 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 799
29 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 232
29 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 695
30 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 425
30 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 502
31 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 466
31 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 352
31 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 3
31 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 106
32 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 490
32 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 133
32 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 80
32 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 224
33 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 403
33 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 6
33 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 350
33 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 168
34 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 272
34 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 551
34 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 104
35 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 55
35 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 829
35 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 43
36 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 927
37 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 927
38 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 927
39 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 927
40 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 927
41 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 911
41 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 16
42 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 883
42 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 44
43 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 791
43 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 136
44 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 691
44 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 236
45 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 633
45 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 294
46 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 583
46 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 344
47 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 559
47 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 368
48 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 2
48 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 544
48 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 381
49 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 123
49 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 395
49 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 396
49 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 6
49 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 7
50 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 156
50 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 4
50 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 229
50 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 409
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Sludge Loading (%) Satisfies PAR # of EVs
50 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 129
51 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 216
51 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 55
51 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 63
51 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 370
51 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 223
52 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 188
52 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 141
52 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 16
52 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 293
52 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 289
53 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 101
53 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 257
53 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 189
53 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 380
54 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 74
54 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 447
54 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 7
54 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 399
55 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 50
55 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 458
55 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 419
56 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 25
56 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 462
56 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 440
57 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 6
57 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 461
57 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 455
57 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 5
58 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 1
58 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 445
58 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 456
58 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 25
59 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 427
59 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 453
59 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 47
60 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 410
60 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 449
60 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 68

WL Range # of EVs and Centroid % of Total
6 17 1.83387271
7 36 3.88349515
8 89 9.600863
9 86 9.2772384

10 59 6.36461704
11 29 3.12837109
12 27 2.91262136
13 32 3.45199569
14 67 7.22761597
15 78 8.41423948
16 74 7.98274002
17 60 6.47249191
18 242 26.1057174
19 31 3.34412082
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Paper Study Results for 5 Decants with Frit S (409)
(# of EVs = 927)

Sludge Loading (%) Satisfies PAR # of EVs
25 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 927
26 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 927
27 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 927
28 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 128
28 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 799
29 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 232
29 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 695
30 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 425
30 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 502
31 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 466
31 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 356
31 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 3
31 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 102
32 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 495
32 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 137
32 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 75
32 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 220
33 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 408
33 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 6
33 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 345
33 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 168
34 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 277
34 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 546
34 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 104
35 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 63
35 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 821
35 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 43
36 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 927
37 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 927
38 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 927
39 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 927
40 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 927
41 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 927
42 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 826
42 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 101
43 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 731
43 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 196
44 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 665
44 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 262
45 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 555
45 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 372
46 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 534
46 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 393
47 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 513
47 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 414
48 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 493
48 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 434
49 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 472
49 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 75
49 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 380
50 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 7
50 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 446
50 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 225
50 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 249
51 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 43
51 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 364
51 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 26
51 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 410
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Sludge Loading (%) Satisfies PAR # of EVs
51 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 84
52 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 70
52 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 266
52 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 80
52 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 483
52 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 28
53 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 149
53 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 18
53 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 102
53 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 132
53 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 524
53 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 2
54 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 117
54 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 233
54 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 22
54 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 14
54 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 541
55 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 69
55 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 302
55 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 556
56 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 15
56 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 343
56 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 566
56 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 3
57 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 1
57 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 346
57 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 560
57 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 20
58 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 307
58 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 547
58 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 73
59 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 284
59 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 531
59 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 112
60 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 267
60 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 514
60 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 146

WL Range # of EVs and Centroid % of Total
6 40 4.31499461
7 44 4.74649407
8 24 2.58899676
9 52 5.60949299

10 42 4.53074434
11 51 5.50161812
12 110 11.8662352
13 35 3.77562028
14 33 3.55987055
15 21 2.26537217
16 39 4.20711974
17 66 7.1197411
18 176 18.9859763
19 194 20.9277238
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Paper Study Results for 5 Decants with Frit T (410)
(# of EVs = 927)

Sludge Loading (%) Satisfies PAR # of EVs
25 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 927
26 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 927
27 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 927
28 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 128
28 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 799
29 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 232
29 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 687
29 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 8
30 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 415
30 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 322
30 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 10
30 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 180
31 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 398
31 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 88
31 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 71
31 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 370
32 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 345
32 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 26
32 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 225
32 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 331
33 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 209
33 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 544
33 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 174
34 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 8
34 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 815
34 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 104
35 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 884
35 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 43
36 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 927
37 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 927
38 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 927
39 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 927
40 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 927
41 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 927
42 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 845
42 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 82
43 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 745
43 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 182
44 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 673
44 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 254
45 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 567
45 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 360
46 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 536
46 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 391
47 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 516
47 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 411
48 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 496
48 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 37
48 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 394
49 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 8
49 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 468
49 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 191
49 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 260
50 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 48
50 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 408
50 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 380
50 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 91
51 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 82
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Sludge Loading (%) Satisfies PAR # of EVs
51 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 328
51 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 26
51 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 452
51 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 39
52 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 156
52 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 3
52 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 164
52 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 96
52 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 502
52 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 6
53 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 200
53 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 140
53 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 43
53 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 21
53 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 523
54 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 132
54 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 257
54 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 538
55 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 67
55 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 306
55 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 554
56 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 14
56 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 346
56 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 564
56 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 3
57 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 1
57 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 347
57 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 558
57 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 21
58 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 310
58 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 546
58 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 71
59 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 284
59 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 529
59 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 114
60 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 272
60 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 513
60 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 142

WL Range # of EVs and Centroid % of Total
6 36 3.88349515
7 41 4.42286947
8 29 3.12837109
9 43 4.6386192

10 48 5.17799353
11 43 4.6386192
12 63 6.7961165
13 69 7.4433657
14 34 3.66774542
15 26 2.80474649
16 18 1.94174757
17 34 3.66774542
18 67 7.22761597
19 286 30.8522114
20 90 9.70873786
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Paper Study Results for 5 Decants with Frit U (422)
(# of EVs = 927)

Sludge Loading (%) Satisfies PAR # of EVs
25 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 331
25 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 596
26 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 94
26 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 833
27 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 927
28 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 128
28 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 799
29 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 232
29 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 695
30 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 425
30 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 502
31 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 469
31 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 458
32 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 570
32 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 357
33 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 753
33 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 174
34 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 823
34 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 104
35 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 884
35 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 43
36 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 927
37 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 927
38 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 927
39 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 927
40 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 823
40 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 104
41 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 719
41 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 208
42 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 658
42 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 269
43 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 550
43 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 377
44 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 530
44 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 12
44 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 385
45 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 6
45 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 505
45 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 168
45 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 248
46 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 46
46 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 445
46 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 318
46 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 118
47 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 98
47 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 372
47 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 417
47 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 40
48 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 169
48 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 282
48 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 469
48 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 7
49 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 319
49 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 113
49 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 495
50 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 414
50 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 1
50 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 512
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Sludge Loading (%) Satisfies PAR # of EVs
51 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 399
51 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 528
52 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 357
52 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 27
52 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 543
53 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 269
53 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 99
53 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 559
54 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 198
54 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 158
54 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 571
55 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 102
55 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 243
55 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 582
56 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 24
56 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 281
56 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 601
56 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 21
57 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 4
57 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 280
57 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 579
57 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 64
58 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 266
58 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 562
58 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 99
59 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 227
59 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 547
59 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 153
60 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 162
60 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 532
60 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 233

WL Range # of EVs and Centroid % of Total
4 40 4.31499461
5 44 4.74649407
6 27 2.91262136
7 54 5.82524272
8 43 4.6386192
9 47 5.07011866

10 59 6.36461704
11 72 7.76699029
12 29 3.12837109
13 22 2.37324703
14 17 1.83387271
15 11 1.18662352
16 57 6.14886731
17 65 7.01186624
18 59 6.36461704
19 16 1.72599784
20 93 10.0323625
21 143 15.4261057
22 29 3.12837109
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Paper Study Results for 5 Decants with Frit U2 (423)
(# of EVs = 927)

Sludge Loading (%) Satisfies PAR # of EVs
25 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 927
26 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 927
27 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 927
28 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 128
28 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 799
29 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 232
29 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 695
30 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 425
30 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 502
31 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 469
31 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 458
32 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 570
32 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 357
33 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 753
33 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 174
34 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 823
34 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 104
35 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 884
35 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 43
36 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 927
37 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 927
38 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 909
38 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 18
39 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 792
39 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 135
40 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 695
40 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 232
41 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 618
41 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 309
42 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 544
42 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 4
42 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 379
43 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 3
43 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 521
43 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 135
43 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 268
44 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 42
44 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 460
44 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 264
44 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 161
45 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 97
45 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 385
45 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 408
45 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 37
46 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 170
46 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 293
46 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 460
46 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 4
47 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 302
47 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 139
47 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 486
48 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 419
48 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 4
48 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 504
49 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 408
49 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 519
50 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 393
50 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 534
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Sludge Loading (%) Satisfies PAR # of EVs
51 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 370
51 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 9
51 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 548
52 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 331
52 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 33
52 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 563
53 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 241
53 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 111
53 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 575
54 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 148
54 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 182
54 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 597
55 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 46
55 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 245
55 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 617
55 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 19
56 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 13
56 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 267
56 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 605
56 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 42
57 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 1
57 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 254
57 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 577
57 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 95
58 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 202
58 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 559
58 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 166
59 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 142
59 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 545
59 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 240
60 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 72
60 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 528
60 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 327

WL Range # of EVs and Centroid % of Total
2 7 0.75512406
3 46 4.9622438
4 38 4.09924488
5 35 3.77562028
6 56 6.04099245
7 33 3.55987055
8 59 6.36461704
9 71 7.65911543

10 49 5.28586839
11 31 3.34412082
12 22 2.37324703
13 12 1.29449838
14 55 5.93311758
15 71 7.65911543
16 55 5.93311758
17 21 2.26537217
18 88 9.49298813
19 126 13.592233
20 52 5.60949299
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Appendix I

Phase 2 Variation Stage Assessment for Decant #9
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Paper Study Results for 9 Decants with Frit 202
(# of EVs = 889)

Sludge Loading (%) Satisfies PAR # of EVs
25 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 185
25 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 704
26 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 84
26 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 30
26 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 775
27 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 1
27 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 106
27 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 782
28 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 336
28 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 553
29 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 491
29 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 398
30 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 636
30 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 253
31 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 825
31 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 64
32 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 877
32 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 12
33 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 889
34 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 889
35 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 889
36 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 889
37 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 859
37 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 30
38 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 740
38 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 149
39 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 586
39 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 303
40 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 491
40 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 398
41 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 461
41 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 428
42 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 444
42 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 445
43 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 435
43 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 454
44 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 426
44 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 463
45 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 403
45 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 486
46 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 323
46 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 566
47 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 4
47 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 28
47 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 226
47 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 631
48 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 31
48 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 107
48 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 73
48 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 678
49 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 18
49 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 166
49 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 10
49 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 695
50 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 6
50 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 375
50 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 508
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Sludge Loading (%) Satisfies PAR # of EVs
51 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 675
51 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 214
52 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 750
52 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 139
53 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 830
53 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 59
54 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 887
54 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 2
55 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 889
56 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 889
57 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 889
58 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 879
58 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 10
59 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 853
59 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 36
60 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 830
60 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 59

WL Range # of EVs and Centroid % of Total
9 16 1.79977503

10 120 13.4983127
11 171 19.2350956
12 101 11.3610799
13 28 3.1496063
14 29 3.26209224
15 58 6.52418448
16 108 12.1484814
17 141 15.8605174
18 91 10.2362205
19 26 2.92463442
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Paper Study Results for 9 Decants with Frit 202-M (420)
(# of EVs = 889)

Sludge Loading (%) Satisfies PAR # of EVs
25 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 295
25 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 594
26 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 483
26 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 406
27 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 607
27 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 282
28 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 825
28 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 64
29 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 877
29 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 12
30 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 879
30 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 10
31 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 758
31 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 131
32 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 697
32 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 192
33 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 333
33 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 556
34 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 186
34 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 703
35 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 102
35 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 787
36 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 13
36 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 876
37 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 889
38 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 889
39 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 861
39 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 28
40 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 721
40 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 168
41 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 564
41 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 325
42 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 481
42 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 408
43 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 454
43 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 435
44 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 442
44 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 447
45 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 433
45 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 456
46 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 426
46 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 463
47 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 402
47 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 487
48 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 316
48 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 573
49 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 226
49 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 663
50 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 90
50 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 799
51 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 5
51 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 19
51 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 865
52 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 101
52 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 2
52 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 786
53 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 161
53 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 728
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Sludge Loading (%) Satisfies PAR # of EVs
54 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 257
54 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 632
55 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 631
55 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 258
56 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 719
56 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 170
57 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 797
57 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 92
58 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 877
58 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 12
59 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 889
60 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 889

WL Range # of EVs and Centroid % of Total
3 4 0.44994376
4 46 5.17435321
5 97 10.9111361
6 58 6.52418448
7 90 10.1237345
8 73 8.21147357
9 33 3.712036

10 17 1.91226097
11 23 2.5871766
12 15 1.68728909
13 17 1.91226097
14 23 2.5871766
15 59 6.63667042
16 50 5.62429696
17 118 13.2733408
18 93 10.4611924
19 48 5.39932508
20 18 2.02474691
21 7 0.78740157
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Paper Study Results for 9 Decants with Frit 202-M2 (421)
(# of EVs = 889)

Sludge Loading (%) Satisfies PAR # of EVs
25 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 295
25 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 594
26 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 483
26 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 406
27 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 602
27 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 282
27 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 5
28 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 717
28 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 43
28 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 108
28 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 21
29 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 694
29 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 1
29 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 183
29 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 11
30 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 299
30 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 590
31 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 176
31 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 713
32 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 85
32 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 804
33 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 4
33 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 885
34 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 889
35 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 889
36 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 889
37 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 889
38 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 888
38 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 1
39 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 841
39 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 48
40 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 693
40 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 196
41 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 543
41 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 346
42 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 473
42 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 416
43 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 451
43 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 438
44 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 439
44 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 450
45 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 432
45 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 457
46 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 424
46 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 465
47 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 389
47 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 500
48 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 295
48 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 594
49 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 1
49 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 169
49 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 719
50 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 3
50 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 76
50 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 75
50 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 735
51 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 6
51 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 149
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Sludge Loading (%) Satisfies PAR # of EVs
51 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 8
51 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 726
52 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 2
52 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 225
52 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 662
53 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 602
53 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 287
54 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 705
54 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 184
55 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 781
55 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 108
56 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 867
56 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 22
57 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 889
58 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 889
59 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 889
60 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 889

WL Range # of EVs and Centroid % of Total
6 5 0.5624297
7 55 6.18672666
8 91 10.2362205
9 60 6.74915636

10 74 8.32395951
11 83 9.33633296
12 34 3.82452193
13 20 2.24971879
14 24 2.69966254
15 15 1.68728909
16 15 1.68728909
17 25 2.81214848
18 64 7.19910011
19 94 10.5736783
20 90 10.1237345
21 88 9.89876265
22 48 5.39932508
23 4 0.44994376
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Paper Study Results for 9 Decants with Frit 320
(# of EVs = 889)

Sludge Loading (%) Satisfies PAR # of EVs
25 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 38
25 Durable; Visc; Not Homog; New TL ; Al2O3 ; Not alkali 38
25 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 126
25 Not Durable; Visc; Not Homog; New TL ; Al2O3 ; Not alkali 409
25 Not Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 278
26 Durable; Visc; Homog; New TL ; Al2O3 ; Not alkali 9
26 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 112
26 Durable; Visc; Not Homog; New TL ; Al2O3 ; Not alkali 19
26 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 70
26 Not Durable; Visc; Homog; New TL ; Al2O3 ; Not alkali 11
26 Not Durable; Visc; Not Homog; New TL ; Al2O3 ; Not alkali 374
26 Not Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 294
27 Durable; Visc; Homog; New TL ; Al2O3 ; Not alkali 17
27 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 170
27 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 26
27 Not Durable; Visc; Homog; New TL ; Al2O3 ; Not alkali 181
27 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 10
27 Not Durable; Visc; Not Homog; New TL ; Al2O3 ; Not alkali 183
27 Not Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 302
28 Durable; Visc; Homog; New TL ; Al2O3 ; Not alkali 9
28 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 214
28 Not Durable; Visc; Homog; New TL ; Al2O3 ; Not alkali 250
28 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 42
28 Not Durable; Visc; Not Homog; New TL ; Al2O3 ; Not alkali 98
28 Not Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 276
29 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 229
29 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 451
29 Not Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 209
30 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 240
30 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 597
30 Not Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 52
31 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 250
31 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 635
31 Not Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 4
32 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 256
32 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 633
33 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 264
33 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 1
33 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 624
34 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 267
34 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 97
34 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 525
35 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 268
35 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 164
35 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 457
36 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 1
36 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 276
36 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 278
36 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 334
37 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 91
37 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 196
37 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 563
37 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 39
38 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 148
38 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 145
38 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 586
38 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 10
39 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 236
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39 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 64
39 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 589
40 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 304
40 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 2
40 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 583
41 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 311
41 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 578
42 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 318
42 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 571
43 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 329
43 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 560
44 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 338
44 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 551
45 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 341
45 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 548
46 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 344
46 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 545
47 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 347
47 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 542
48 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 325
48 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 25
48 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 539
49 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 250
49 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 104
49 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 535
50 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 125
50 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 234
50 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 524
50 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 6
51 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 32
51 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 329
51 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 497
51 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 31
52 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 362
52 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 470
52 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 57
53 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 364
53 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 451
53 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 74
54 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 367
54 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 438
54 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 84
55 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 368
55 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 430
55 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 91
56 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 370
56 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 411
56 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 108
57 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 371
57 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 366
57 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 152
58 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 374
58 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 266
58 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 249
59 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 375
59 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 124
59 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 390
60 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 375
60 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 37
60 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 477
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WL Range # of EVs and Centroid % of Total
0 613 68.9538808
1 8 0.89988751
2 1 0.11248594
3 3 0.33745782
4 8 0.89988751
5 6 0.67491564
6 9 1.01237345
7 12 1.34983127
8 15 1.68728909
9 15 1.68728909

10 7 0.78740157
11 10 1.12485939
12 61 6.86164229
13 89 10.0112486
14 32 3.59955006
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Paper Study Results for 9 Decants with Frit 320-M (416)
(# of EVs = 889)

Sludge Loading (%) Satisfies PAR # of EVs
25 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 295
25 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 299
25 Not Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 295
26 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 460
26 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 95
26 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 23
26 Not Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 311
27 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 470
27 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 48
27 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 137
27 Not Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 234
28 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 505
28 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 320
28 Not Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 64
29 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 492
29 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 385
29 Not Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 12
30 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 487
30 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 402
31 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 483
31 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 406
32 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 479
32 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 410
33 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 474
33 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 415
34 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 471
34 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 418
35 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 467
35 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 422
36 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 464
36 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 53
36 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 372
37 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 18
37 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 442
37 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 133
37 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 296
38 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 57
38 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 400
38 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 162
38 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 270
39 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 206
39 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 248
39 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 390
39 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 45
40 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 281
40 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 169
40 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 425
40 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 14
41 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 345
41 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 103
41 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 441
42 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 426
42 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 20
42 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 443
43 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 444
43 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 445
44 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 441
44 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 448
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45 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 439
45 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 450
46 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 427
46 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 10
46 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 452
47 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 357
47 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 77
47 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 455
48 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 213
48 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 220
48 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 456
49 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 76
49 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 354
49 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 459
50 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 16
50 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 412
50 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 457
50 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 4
51 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 3
51 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 424
51 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 449
51 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 13
52 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 1
52 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 424
52 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 438
52 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 26
53 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 423
53 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 431
53 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 35
54 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 422
54 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 421
54 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 46
55 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 422
55 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 383
55 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 84
56 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 419
56 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 290
56 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 180
57 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 418
57 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 147
57 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 324
58 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 417
58 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 77
58 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 395
59 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 416
59 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 14
59 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 459
60 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 414
60 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 2
60 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 473

WL Range # of EVs and Centroid % of Total
0 369 41.5073116
1 17 1.91226097
2 10 1.12485939
3 9 1.01237345
4 4 0.44994376
5 4 0.44994376
6 4 0.44994376
7 2 0.22497188
8 4 0.44994376
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9 2 0.22497188

10 4 0.44994376
11 2 0.22497188
12 41 4.61192351
13 112 12.5984252
14 84 9.4488189
15 59 6.63667042
16 84 9.4488189
17 78 8.77390326
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Paper Study Results for 9 Decants with Frit I (412)
(# of EVs = 889)

Sludge Loading (%) Satisfies PAR # of EVs
25 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 38
25 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 851
26 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 132
26 Durable; Visc; Not Homog; New TL ; Al2O3 ; Not alkali 74
26 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 683
27 Durable; Visc; Homog; New TL ; Al2O3 ; Not alkali 2
27 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 376
27 Durable; Visc; Not Homog; New TL ; Al2O3 ; Not alkali 129
27 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 382
28 Durable; Visc; Homog; New TL ; Al2O3 ; Not alkali 30
28 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 485
28 Durable; Visc; Not Homog; New TL ; Al2O3 ; Not alkali 98
28 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 276
29 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 680
29 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 209
30 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 837
30 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 52
31 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 885
31 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 4
32 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 889
33 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 889
34 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 889
35 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 889
36 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 877
36 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 12
37 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 851
37 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 38
38 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 826
38 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 63
39 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 802
39 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 87
40 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 778
40 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 111
41 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 754
41 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 135
42 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 731
42 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 158
43 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 699
43 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 190
44 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 2
44 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 659
44 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 50
44 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 178
45 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 21
45 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 603
45 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 8
45 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 126
45 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 131
46 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 58
46 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 474
46 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 69
46 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 143
46 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 145
47 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 175
47 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 23
47 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 183
47 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 188
47 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 291
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47 Not Durable; Visc; Homog; New TL ; Al2O3 ; alkali 29
48 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 162
48 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 183
48 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 34
48 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 164
48 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 346
49 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 97
49 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 295
49 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 6
49 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 118
49 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 373
50 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 69
50 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 394
50 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 42
50 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 384
51 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 44
51 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 449
51 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 396
52 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 30
52 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 458
52 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 401
53 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 22
53 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 464
53 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 400
53 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 3
54 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 6
54 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 475
54 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 381
54 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 27
55 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 2
55 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 476
55 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 293
55 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 118
56 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 474
56 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 151
56 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 264
57 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 471
57 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 77
57 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 341
58 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 467
58 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 15
58 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 407
59 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 464
59 Not Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 2
59 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 423
60 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 461
60 Not Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 428

WL Range # of EVs and Centroid % of Total
4 1 0.11248594
5 10 1.12485939
6 18 2.02474691
7 13 1.46231721
8 15 1.68728909
9 26 2.92463442

10 21 2.36220472
11 20 2.24971879
12 20 2.24971879
13 18 2.02474691
14 41 4.61192351
15 42 4.72440945
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WL Range # of EVs and Centroid % of Total
16 22 2.47469066
17 52 5.84926884
18 67 7.53655793
19 143 16.0854893
20 209 23.5095613
21 110 12.3734533
22 41 4.61192351
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Paper Study Results for 9 Decants with Frit O (405)
(# of EVs = 889)

Sludge Loading (%) Satisfies PAR # of EVs
25 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 38
25 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 851
26 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 132
26 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 757
27 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 378
27 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 511
28 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 503
28 Durable; Not H Visc; Homog; Not New TL; Al2O3 ; alkali 12
28 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 374
29 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 515
29 Durable; Not H Visc; Homog; Not New TL; Al2O3 ; alkali 152
29 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 209
29 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 13
30 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 391
30 Durable; Not H Visc; Homog; Not New TL; Al2O3 ; alkali 329
30 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 32
30 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 117
30 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 20
31 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 294
31 Durable; Not H Visc; Homog; Not New TL; Al2O3 ; alkali 395
31 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 174
31 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 22
31 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 4
32 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 53
32 Durable; Not H Visc; Homog; Not New TL; Al2O3 ; alkali 245
32 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 394
32 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 197
33 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 17
33 Durable; Not H Visc; Homog; Not New TL; Al2O3 ; alkali 159
33 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 421
33 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 292
34 Durable; Not H Visc; Homog; Not New TL; Al2O3 ; alkali 91
34 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 430
34 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 368
35 Durable; Not H Visc; Homog; Not New TL; Al2O3 ; alkali 8
35 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 415
35 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 466
36 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 357
36 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 532
37 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 241
37 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 648
38 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 95
38 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 794
39 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 20
39 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 869
40 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 2
40 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 887
41 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 889
42 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 889
43 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 889
44 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 889
45 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 889
46 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 889
47 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 889
48 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 889
49 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 889
50 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 22
50 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 867
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Sludge Loading (%) Satisfies PAR # of EVs
51 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 129
51 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 760
52 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 174
52 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 715
53 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 310
53 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 579
54 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 663
54 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 226
55 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 734
55 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 155
56 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 821
56 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 68
57 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 885
57 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 4
58 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 889
59 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 889
60 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 889

WL Range # of EVs and Centroid % of Total
0 423 47.5815523
1 25 2.81214848
2 16 1.79977503
3 19 2.13723285
4 32 3.59955006
5 77 8.66141732
6 122 13.7232846
7 104 11.6985377
8 52 5.84926884
9 14 1.57480315

10 5 0.5624297
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Paper Study Results for 9 Decants with Frit S (409)
(# of EVs = 889)

Sludge Loading (%) Satisfies PAR # of EVs
25 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 38
25 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 851
26 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 132
26 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 757
27 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 378
27 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 511
28 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 515
28 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 374
29 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 680
29 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 209
30 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 837
30 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 52
31 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 885
31 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 4
32 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 889
33 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 889
34 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 889
35 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 889
36 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 832
36 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 57
37 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 733
37 Durable; Not H Visc; Homog; Not New TL; Al2O3 ; alkali 4
37 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 152
38 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 598
38 Durable; Not H Visc; Homog; Not New TL; Al2O3 ; alkali 65
38 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 226
39 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 114
39 Durable; Not H Visc; Homog; Not New TL; Al2O3 ; alkali 165
39 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 536
39 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 74
40 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 27
40 Durable; Not H Visc; Homog; Not New TL; Al2O3 ; alkali 149
40 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 482
40 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 231
41 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 1
41 Durable; Not H Visc; Homog; Not New TL; Al2O3 ; alkali 95
41 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 467
41 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 326
42 Durable; Not H Visc; Homog; Not New TL; Al2O3 ; alkali 13
42 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 446
42 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 430
43 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 437
43 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 452
44 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 429
44 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 460
45 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 417
45 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 472
46 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 372
46 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 517
47 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 271
47 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 618
48 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 123
48 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 766
49 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 60
49 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 829
50 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 8
50 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 881
51 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 889
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Sludge Loading (%) Satisfies PAR # of EVs
52 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 889
53 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 889
54 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 889
55 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 66
55 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 823
56 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 152
56 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 737
57 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 220
57 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 669
58 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 591
58 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 298
59 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 705
59 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 184
60 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 781
60 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 108

WL Range # of EVs and Centroid % of Total
0 301 33.8582677
1 82 9.22384702
2 19 2.13723285
3 20 2.24971879
4 23 2.5871766
5 18 2.02474691
6 15 1.68728909
7 27 3.03712036
8 66 7.42407199
9 106 11.9235096

10 62 6.97412823
11 87 9.78627672
12 40 4.49943757
13 19 2.13723285
14 4 0.44994376
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Paper Study Results for 9 Decants with Frit T (410)
(# of EVs = 889)

Sludge Loading (%) Satisfies PAR # of EVs
25 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 38
25 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 851
26 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 132
26 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 757
27 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 378
27 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 511
28 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 515
28 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 374
29 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 680
29 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 209
30 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 837
30 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 52
31 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 885
31 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 4
32 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 889
33 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 889
34 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 881
34 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 8
35 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 768
35 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 121
36 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 713
36 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 176
37 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 527
37 Durable; Not H Visc; Homog; Not New TL; Al2O3 ; alkali 8
37 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 354
38 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 143
38 Durable; Not H Visc; Homog; Not New TL; Al2O3 ; alkali 64
38 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 651
38 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 31
39 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 47
39 Durable; Not H Visc; Homog; Not New TL; Al2O3 ; alkali 79
39 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 566
39 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 197
40 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 6
40 Durable; Not H Visc; Homog; Not New TL; Al2O3 ; alkali 35
40 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 493
40 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 355
41 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 465
41 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 424
42 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 445
42 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 444
43 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 436
43 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 453
44 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 428
44 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 461
45 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 412
45 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 477
46 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 363
46 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 526
47 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 257
47 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 632
48 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 116
48 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 773
49 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 39
49 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 850
50 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 6
50 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 883
51 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 889
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Sludge Loading (%) Satisfies PAR # of EVs
52 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 889
53 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 889
54 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 38
54 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 851
55 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 140
55 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 749
56 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 193
56 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 696
57 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 441
57 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 448
58 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 686
58 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 203
59 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 758
59 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 131
60 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 847
60 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 42

WL Range # of EVs and Centroid % of Total
0 210 23.6220472
1 98 11.023622
2 63 7.08661417
3 26 2.92463442
4 17 1.91226097
5 24 2.69966254
6 16 1.79977503
7 20 2.24971879
8 18 2.02474691
9 43 4.83689539

10 116 13.048369
11 81 9.11136108
12 62 6.97412823
13 56 6.2992126
14 30 3.37457818
15 8 0.89988751
16 1 0.11248594
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Paper Study Results for 9 Decants with Frit U (422)
(# of EVs = 889)

Sludge Loading (%) Satisfies PAR # of EVs
25 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 38
25 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 851
26 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 132
26 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 757
27 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 375
27 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 464
27 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 3
27 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 47
28 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 457
28 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 276
28 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 58
28 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 98
29 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 506
29 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 113
29 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 174
29 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 96
30 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 224
30 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 613
30 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 52
31 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 133
31 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 752
31 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 4
32 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 33
32 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 856
33 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 889
34 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 889
35 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 889
36 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 889
37 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 889
38 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 877
38 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 12
39 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 791
39 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 98
40 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 634
40 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 255
41 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 514
41 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 375
42 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 466
42 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 423
43 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 446
43 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 443
44 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 438
44 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 451
45 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 430
45 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 459
46 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 414
46 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 475
47 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 368
47 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 521
48 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 267
48 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 622
49 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 125
49 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 764
50 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 19
50 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 57
50 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 813
51 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 2
51 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 122
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Sludge Loading (%) Satisfies PAR # of EVs
51 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 8
51 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 757
52 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 174
52 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 715
53 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 304
53 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 585
54 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 660
54 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 229
55 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 733
55 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 156
56 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 820
56 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 69
57 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 884
57 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 5
58 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 889
59 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 889
60 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 889

WL Range # of EVs and Centroid % of Total
6 5 0.5624297
7 50 5.62429696
8 94 10.5736783
9 54 6.07424072

10 89 10.0112486
11 73 8.21147357
12 33 3.712036
13 23 2.5871766
14 17 1.91226097
15 21 2.36220472
16 17 1.91226097
17 24 2.69966254
18 94 10.5736783
19 151 16.9853768
20 93 10.4611924
21 46 5.17435321
22 5 0.5624297
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Paper Study Results for 9 Decants with Frit U2 (423)
(# of EVs = 889)

Sludge Loading (%) Satisfies PAR # of EVs
25 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 38
25 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 677
25 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 174
26 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 130
26 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 214
26 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 2
26 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 543
27 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 133
27 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 43
27 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 245
27 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 468
28 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 79
28 Durable; Not H Visc; Not Homog; New TL ; Al2O3 ; alkali 1
28 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 436
28 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 373
29 Durable; Not H Visc; Homog; New TL ; Al2O3 ; alkali 1
29 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 679
29 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 209
30 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 837
30 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 52
31 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 885
31 Durable; Visc; Not Homog; New TL ; Al2O3 ; alkali 4
32 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 889
33 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 889
34 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 889
35 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 889
36 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 889
37 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 889
38 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 864
38 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 25
39 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 746
39 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 143
40 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 588
40 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 301
41 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 492
41 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 397
42 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 461
42 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 428
43 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 444
43 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 445
44 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 435
44 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 454
45 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 428
45 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 461
46 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 406
46 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 483
47 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 336
47 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 553
48 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 12
48 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 246
48 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 631
49 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 22
49 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 96
49 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 87
49 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 684
50 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 16
50 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 154
50 Durable; Visc; Homog; New TL ; Al2O3 ; alkali 16
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Sludge Loading (%) Satisfies PAR # of EVs
50 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 703
51 Durable; Not L Visc; Homog; New TL ; Al2O3 ; alkali 7
51 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 276
51 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 606
52 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 649
52 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 240
53 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 728
53 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 161
54 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 807
54 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 82
55 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 881
55 Durable; Visc; Homog; Not New TL; Al2O3 ; alkali 8
56 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 889
57 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 889
58 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 889
59 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 889
60 Durable; Not L Visc; Homog; Not New TL; Al2O3 ; alkali 889

WL Range # of EVs and Centroid % of Total
10 34 3.82452193
11 92 10.3487064
12 116 13.048369
13 111 12.4859393
14 52 5.84926884
15 29 3.26209224
16 26 2.92463442
17 39 4.38695163
18 81 9.11136108
19 143 16.0854893
20 123 13.8357705
21 43 4.83689539
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Appendix J

MAR Calculations for Various Frit/Decant Combinations
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