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In total, 23 samples were prepared on March 31, 2015 and shipped by next-day air to Eurofins where they were 
received on April 2, 2015.  Details of the sample preparation activities are recorded in the SRNL E-Notebook 
system.i  SRNL deionized water was employed as the blank for the Tank 22 and WCHT samples.  The Tank 22 
original sample was intially diluted with deionized water in the SRNL Shielded Cells by nominally 1:100 to 
reduce the radiation dose.  This diluted Tank 22 sample was then further diluted in the radiochemical hood with 
deionized water and preservative by nominally 1:3500 (polybottles) or 1:2800 (glass bottles).  Thus the Tank 22 
samples sent for analyses were diluted nominally in the range of 1:280,000 or 1:350,000.   The Hg species 
reported for the WCHT samples were all collected from samples diluted by nominally 30X into deionized water.   

Table 1 provides the Eurofins reported data corrected for dilutions performed by SRNL.  All blanks, not shown in 
the table, were reported as Non Detect (ND) with one exception.  A small signal was reported on the blank for the 
calculated ethyl Hg determination corresponding to about 0.461 mg/L; however, no ethyl Hg was reported for any 
of the  samples.  There is a ± 20% uncertainty in the measurement of total Hg and total soluble Hg, which are 
used to determine the particulate Hg value, i.e. the value for Hg species adsorbed to particulate matter in the 
samples.  In light of this measurement uncertainty, the difference in the values determined for total soluble Hg 
and total Hg are very small, indicating that there is likely little or no particulate Hg in these highly diluted Tank 
22 and and minimally diluted WCHT samples. 

The last column of Table 1 provides the percent of total Hg that the six measured species (elemental, ionic, 
methyl, ethyl, dimethyl, and particulate) represent.  The recovery for Tank 22 is very good and stands at 80% if 
the Hg(0) is not included.  The measured Hg(0) for the Tank 22 material varied from ‘undetectable’ to 159 mg/L, 
so there appears to have been subsampling issues at play because it is not possible for there to have been more 
Hg(0) than either total Hg or total soluble Hg.   

Two of the three replicates for the Hg(0) measurement in the WCHT samples were in good agreement, but a third 
was low by an order of magnitude.  Since this species was the largest contributor to the calculated Hg species 
recovery for the WCHT material, the recovery percentage is sensitive to what values are included in the average.  
Eurofins has decided to reanalyze these samples to see if they can reduce the variability in this measurement.  The 
WCHT sample did not contain a lot of Hg of any species; total Hg was 0.0816 mg/L.  It did appear to contain 
species of Hg that are not yet accounted for by the speciation conducted.  This is not unexpected, but SRNL and 
Eurofins agreed that these would be the appropriate expanded species to examine, fully recognizing that 
additional speciation work may be necessary to close the Hg species balance.  Unfortunately, additional species 
beyond those reported here would require analytical development work on the part of Eurofins, Inc. since the 
commercial interest in other organo-Hg species is limited. 

 

                                                 
i Bannochie, C. J., “Eurofins Sample Preparation for Hg Speciation (Part 3)”, Experiment L2320-00016- 43, SRNL E-
Notebook (Production), Savannah River National Laboratory, Aiken, SC 29808 (March 2015). 
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Table 1. Concentrations of various Hg species for Tank 22 and WCHT expressed as mg Hg/L (ppm) [%RSD] (No. of Replicates) 

Sample  
Total  

Hg 
Total Soluble 

Hg 
Particulate 

Hg* 
Elemental Hg 

[Hg(0)] 
Ionic Hg 

[Hg(I) & Hg(II)] 
Methyl 

Hg 
Ethyl 

Hg 
Dimethyl

Hg 

Species 
Fraction of 
Total Hg 

Tank 22 119 [2.9] (3) 111 [2.5] (3) 8 77.0 [103] (3)** 56.5 [6.5] (3) 31.2 [7.4] (3) ND ND 80% ** 

WCHT  0.0816 [0.06] (3) 0.0798 [0.80] (3) 0.0018 0.0198 [77] (3)*** 0.00494 [3.4] (3) ND ND ND 32% *** 

* Uncertainty in the total Hg and total soluble Hg measurements is ± 20%, hence the difference between these values is very small thus indicating there is little or no particulate Hg. 
** Excludes Hg(0) for Tank 22, where the three replicates were highly variable: Non Detect, 72.5, and 159, respectively, this could be a result of sampling errors. 
*** For the WCHT sample, two of the three replicate Hg(0) values were in reasonable agreement, 0.0310 and 0.0261 mg/L, but one was an order of magnitude lower, 0.00245 mg/L.  Since this 
species is the largest contributing component to the fraction calculation, factoring in the lower value drops the species fraction from 43% to 32%.
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