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the Sr concentration in the typical SRS HLW simulant.  The Sr concentration in these solutions is 
approximately 20 times that in the SRS HLW simulant used for testing MST in the 2005 experiments.7  If 
the actual waste does contain these levels of Sr and this waste is treated in an independent process (versus 
being introduced into the SRS high-level waste system), increased amounts of MST may be necessary in 
order to meet the waste acceptance criteria.  
 
Trends similar to what was observed for Sr were also seen for the actinides, where there was removal by 
both MST and CST.  At the early sampling times the MST generally had higher DFs than CST, but after 1 
week of contact the CST removed greater quantities of the actinides.  Again this is likely due to the 
increased sorbent loading in the CST experiments, which can be seen by comparing the distribution 
constants (Kd) which are shown in Table 3-8 and Figure 3-7.  Unlike the DFs the Kd take into 
consideration the phase ratio used and provide a metric for evaluating the capacity of a material for a 
particular sorbate when tested at significantly different mass concentrations as in the case of the current 
testing.  The Kd values for Pu, Np, and U removal by MST are much larger than those measured with 
CST.  Previous work has shown that CST has little affinity for the actinides, when added at a similar 
concentration to MST.8  The small amount of uptake seen in the earlier work was only observed for the 
bead form of the CST, not the powdered form, and was attributed to the binder used to prepare the bead of 
CST.8  The DFs obtained with MST were fairly consistent with previous experiments.7  The Pu and Np 
concentrations in these experiments were approximately 2-3 times greater than those in the 2005 
experiments, and the MST was added at half the concentration, which resulted in slightly lower DFs in 
these experiments. 
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Table 3-7.  Summary of Decontamination Factors (DFs) obtained with MST and CST.  Values in 
parentheses are one sigma uncertainty. 

137Cs DF 
Time MST – Salt #1 MST – Salt #4 CST – Salt #1 CST – Salt #4 
1 h 1.03 (0.07) 1.01 (0.07) 1.23 (0.09) 1.12 (0.08) 
6 h 1.00 (0.07) 0.99 (0.07) 1.70 (0.12) 1.59 (0.11) 

24 h 0.96  (0.07) 0.97 (0.07) 5.57 (0.39) 6.68 (0.47) 
168 h 1.00 (0.07) 0.94 (0.07) 16.2 (1.14) 14.1 (1.00) 

85Sr DF 
Time MST – Salt #1 MST – Salt #4 CST – Salt #1 CST – Salt #4 
1 h 2.76 (0.19) 2.38 (0.17) 1.20 (0.08) 1.14 (0.08) 
6 h 3.16 (0.22) 2.81 (0.20) 1.61 (0.11) 1.55 (0.11) 

24 h 3.53 (0.25) 3.11 (0.22) 7.35 (0.52) 8.79 (0.62) 
168 h 4.47 (0.32) 3.60 (0.25) 418 (99.7) 160 (12.8) 

168 h (Sr by ICP-
MS) 

4.36 (1.23) 3.62 (1.02) 164 (46.5) 126 (35.7) 

Pu DF 
Time MST – Salt #1 MST – Salt #4 CST – Salt #1 CST – Salt #4 
1 h 2.66 (0.75) 2.71 (0.77) 1.13 (0.32) 1.09 (0.31) 
6 h 4.34 (1.23) 4.35 (1.23) 1.32 (0.37) 1.28 (0.36) 

24 h 6.97 (1.97) 6.56 (1.86) 2.85 (0.81) 2.97 (0.84) 
168 h 11.8 (3.35) 10.9 (3.07) 22.5 (6.36) 14.0 (3.95) 

Np DF 
Time MST – Salt #1 MST – Salt #4 CST – Salt #1 CST – Salt #4 
1 h 2.79 (0.79) 2.24 (0.63) 1.10 (0.31) 1.06 (0.30) 
6 h 3.90 (1.10) 2.95 (0.83) 1.23 (0.35) 1.15 (0.32) 

24 h 4.47 (1.26) 3.50 (0.99) 1.94 (0.55) 1.74 (0.49) 
168 h 4.23 (1.20) 3.66 (1.04) 5.40 (1.53) 3.59 (1.02) 

U DF 
Time MST – Salt #1 MST – Salt #4 CST – Salt #1 CST – Salt #4 
1 h 1.09 (0.31) 1.11 (0.31) 1.07 (0.30) 1.06 (0.30) 
6 h 1.16 (0.33) 1.13 (0.32) 1.14 (0.32) 1.10 (0.31) 

24 h 1.19 (0.34) 1.26 (0.36) 1.40 (0.40) 1.43 (0.41) 
168 h 1.33 (0.38) 1.35 (0.38) 2.05 (0.58) 1.82 (0.51) 
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Table 3-8.  Summary of Distribution Constants (Kd) obtained with MST and CST.   
137Cs Kd (mL/g) 

Time MST – Salt #1 MST – Salt #4 CST – Salt #1 CST – Salt #4 
1 h 1.47 E+02 2.62 E+01 2.27 E+01 1.20 E+01 
6 h 2.41 E+02 n/a 7.01 E+01 5.86 E+01 

24 h n/a n/a 4.56 E+02 5.67 E+02 
168 h 1.24 E+01 n/a 1.51 E+03 1.30 E+03 

85Sr Kd (mL/g) 
Time MST – Salt #1 MST – Salt #4 CST – Salt #1 CST – Salt #4 
1 h 8.69 E+03 6.83 E+03 1.98 E+01 1.35 E+01 
6 h 1.07 E+04 9.00 E+03 6.09 E+01 5.48 E+01 

24 h 1.25 E+04 1.04 E+04 6.34 E+02 7.76 E+02 
168 h 1.71 E+04 1.29 E+04 4.17 E+04 1.58 E+04 

168 h (Sr by ICP-
MS) 

1.66 E+04 1.30 E+04 1.63 E+04 1.25 E+04 

Pu Kd (mL/g) 
Time MST – Salt #1 MST – Salt #4 CST – Salt #1 CST – Salt #4 
1 h 8.23 E+03 8.48 E+03 1.30 E+01 9.33 E+00 
6 h 1.65 E+04 1.66 E+04 3.15 E+01 2.76 E+01 

24 h 2.95 E+04 2.76 E+04 1.85 E+02 1.97 E+02 
168 h 5.36 E+04 4.89 E+04 2.15 E+03 1.29 E+03 

Np Kd (mL/g) 
Time MST – Salt #1 MST – Salt #4 CST – Salt #1 CST – Salt #4 
1 h 8.84 E+03 6.14 E+03 9.93 E+00 6.15 E+00 
6 h 1.44 E+04 9.66 E+03 2.33 E+01 1.48 E+01 

24 h 1.71 E+04 1.24 E+04 9.35 E+01 7.38 E+01 
168 h 1.60 E+04 1.32 E+04 4.41 E+02 2.58 E+02 

U Kd (mL/g) 
Time MST – Salt #1 MST – Salt #4 CST – Salt #1 CST – Salt #4 
1 h 4.51 E+02 5.39 E+02 6.78 E+00 5.97 E+00 
6 h 8.02 E+02 6.65 E+02 1.38 E+01 1.01 E+01 

24 h 9.32 E+02 1.29 E+03 4.01 E+01 4.33 E+01 
168 h 1.62 E+03 1.75 E+03 1.04 E+02 8.13 E+01 
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