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INTRODUCTION

A commoen srocess 1na the chemical industry employs the
tezching of 2 desirable component from an insoluble
zubztrate, Ifsillowed Ly filtraticn to produce a clarifisd
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idee. The wvork cdezcribed here involved evaluating
sintered met2l filter media for separating dissolved
residues generated at varicus
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The leach step used included dissclving the clutenium-
containing =clids in & sclutinn of nitric-hﬁdrofluoric acid.
The undiszsszolved plutonium-containing residues can be removed
fram 2 disselver cutput slurry for discard »r recvele uszing
—he zintered metal filter. In the proper application. the

zintered metal filter offers the size and low maintenance

ired for the wypes of glovebox processing »ftenr used at
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containment oox in which all operations are rerformed

through gloved nort holes.

To zimulztz the rartial sclublility of “he actuzl
piuvtznium-conTz2ining residues, a non-radicactive power plant
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When uvsed with a compatiklie clurry, the metzl filter
ran -e regenerztad T o 100 times nohhRe ok, Y oor U0 wuns
are n2eded Yor 3 zucceszcrul test because of the weak
bacihpulse availzble in the lab velative 52 the plant!. This

zaves plant cperators 290 to 100 manual filter changes when
cempared to filters which can only be used -nce. -As a
it, employving a sintered metal filter can consideranly

raduce cverall radiaticn exposure tTo operators.
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Theretore., the inss ot filtration rate with Zime arises
from increases in cake resistance as solids build up on the

tilzer, £ the =o0lilds ere hard, they can form their own
rerous filtering matrix and cake resiszstance will uiid u
2 LowWiy For derormable solliiz, the fillzering matriz is Lass

IlTraticn.

The primary methods for transferring the

21}

turry include

rurping and vacuum transfer. Vacuum transfer is the
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rreferred method because it pulls the liquid towarc the

target wvessel. A pump pushes the ligquid from behind. TIf
przak in a linre occurred, the vacuum would iimit or prewvant
23xage Dy drawing air inte the system while the womp woull
augment the rfailure, allowinz contaminaticn of the

surroundings. In additicon, = wvacuum can ke generated by

vaguum Jjets wiich have ne moving parts (Figure 2). This
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metsl Zilters rfated at =0, 29, 10, S, S, 2.5 and 2.2

- - - - 2] =7 .- Fogi =37 - s — - 1 -
Tlzrons, anc Terlion riber Ziliter ratea 3t 1.0 micron.
- s - . - .
Fllireation runs ware verfzrmed in Feollowinz manner:

Bupz 1 - 3
13-Hcouxr EBreak
funs 4 -
2-Hour Ere
Runs 7 -

4
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Tor sach filter, fThe *“estz measured resistance to Ziltraticon
Anc filter rogerneration., We alse examined the influsnce of
LUy noemperntiire on ZiltraTlon
RESULTS
Measurirgz :the pressure -irap across virzin filtars
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We conducted filtration tests eonn the 0.2,

b}

.5, 2.0, 10,
20 znd 40 micron filterz 2nd the Teflon fiker filter using
l=s Toolad T room temperature. The J-micren filter

shewed & good initizl flow rate, but the flow rate decaved

T Y oe. - T o —_— s - . . JCIE I -
Trasually acrezs all runs Figure 5. The J-micron filter
ra =13 3 e yammemlen vaelll e T orrea T3 T o - +
visllieq oomparzole resultz (Figure 71, In noth casez. the
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similarly (Figures 3 zand 51).

L, . - o L. ) ; .
Looking at the dzta wollectively. =he 2-, 19- zngd 40~

micron filters 211 Jdemeonstrzted zimilar Filtraticn rates &or

the first three runs while *he 20-micrsn rate was notably

=3 1 H RN VB4, i o . I = -
hizher (Figure 10). After %he 13-hour break, the 20 and 44
caTss lnereazes T bt rime l2vel and Jloglaved zhe zimilzre
“ e —_ = A = - - - - . ] - ™
filzering characterizstics zand Iiltraticn rate decay Tigare

11;. Under the same <-anditizns, the 2- and 13-micren
filz2rs experienced a gradual filtraticon rate decay typical
of szintered metal rfilterz and were unaffected by the treak

(Figure 12).
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We ran the zame test on a 20-micron filter using a hot
slurry. The filter pexformed vocrly and the backpulse was

pazically unsuccessiul (Figure i4). It iz suspected that in
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CONCLUSICNS

The 20~ znd Ld-micron undergo 3 conditisning sffect

g L - 4 a1 ~ 1 ~ - Fa =, T = —_—— <
Iuring the 12-hour brezsk Becausze <f Zhe larger pore zize,

rar=icles occupy rore sites and dxy n asingz this, the
Soame S i T 374 . = -
mErticles alier the [ilter nore zize., With *he 2- zn4d ;
\

igren filters the slurry —articlses ars too
empedded in the gore leaving the filter wirtually unchanged.
Thiz conditioning =ffsct is further supported by the nature

- Iilltraticon rate improvement for the 20- and 40-micron

Tl eps Althouzh Zonh filtere experisncsd liffavernt
tnizizi {low vaTe:s, ney both exhibited the same Tilcering
- - - - i
characrteristics after the conditisning.

o

Since the I0-micron filter displayed a noticeably
~arger Iinitisl filiration rate and a lower lzvel of
improvement thzan the 40 (which was not expectad), <this

suzgests that an I1deal filter pore =zize exists whichk will

somplng the highest Initial filtration rate with nno
sinditicning effacts. It i=z also expected that this rore

f
m

pa-

zlze will be =zpproximately that <¢f the average part

zizg. Because o7 thiz, a szlurry sample was submitted for

»ore size distribuiion tests. Lab results confirmed an

z2 cf apout 15.9 microns {Table 1:.

[{H]
s

average carticle

With an average particle size of about 15.9 microns.

P - - y » 4 a1 - 3+ =1 4+ e = i = -

me 0-micreon filfter presentz i1tself =2s the most =ffscotivus
L2 - o £ -~ - - . E e ] - 3 £ &1 — = A =
Flilzex Zor zerarating 2 <ocled scluticon of flvash dizzelvead
In mitric-nydrofluacyisc acid The filter 1z rot zn
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Number,
Number,
Numbear ,
Length,
—2ngth,

Length
Area
Volume
Area
Volume

Area, Volume

Volume,

Humber
farea
Yo lume

Moment

STATISTICS

MEAN Diameter

2.17 pm
4.23 pm
7.34 pm
8.25 pm
13.48 pm
22.03 pm
34.89 pm

MEDIAN Diameter
1.02 pm

- 15.89 pm
36.70 pm

Table 1

S.D.

3.63 um
4.18 pm
4£.32 pm
1O &6 pm
11.88 pm
15§.83 pm
15.77 pm

MODE
0.70 pm

46.03 pm
46.03 pm

CONF IDENCE

?9.70%
9.98%
100.00%





