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Simple and rapid quantitation using solid standard for hard-to-dissolve samples
with high radioactivity
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Disposing of the large quantities of adsorbents used to decontaminate
wastewater from the damaged reactors at the Fukushima Daiichi nuclear power plant is a major
challenge for decommissioning efforts. 90Sr, a significant source of contamination, require the
samples to be in a liquid state. However, the process of eluting Sr from the waste adsorbent with
high radioactivity is impractical. To address this technical challenge, we considered the use of
laser ablation (LA) ICP-MS, which allows for the direct measurement of solid samples. To evaluate
the feasibility of LA-ICP-MS for quantifying Sr-90 in waste Sr adsorbent, we prepared a model waste
Sr adsorbent. The RSD of the Sr isotope ratios was raging from 1-5 %. The results demonstrate that

LA-ICP-MS can effectivelx quantify Sr-90 in waste Sr adsorbent by optimizing the mixing volume ratio
of the Sr-86 spike to the sample.
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Table 1 9Sr 2 Sr
84Sr SGSr 87Sr SSSr QOSr
Sample 1 (S1) 0.0003 0.0010 0.0236 0.5302 0.4449
Sample 2 (S2) 0.0053 0.0940 0.0898 0.8106 0.0003
IDMS 90Sr
LA-ICP-MS 90Sr 2
Sr 86Sr IDMS
90Sy LA-ICP-MS
S1 BASr/88Sr : 20 % 88Sr/88Sr: 8% 87Sy/88Sr: 20 %  0Sy/88Sy
3% S 84Sr/88Sr : 10 %  86Sr/%8Sr: 5% 87Sr/®8Sr: 50 0SSy 15 %
86g5r/88Sr 2.5 % S1 S2
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s1 Ag 0970 An 0123
0.1g o Bs 0.002 209 & By 0.583 Q 11‘"6;
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ALY sl s1 RBetks2
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S = s o
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S1 86Sr/88Sr  Ram S1  8gr
S2 R 80%
S1 S2 g 42.4ng/lg 5.6%
0.63ng/g 18 % LA-ICP-MS IDMS 05y
Table2 s1 Sr
X1 S [mol] 2.37.E-08 57%
S Sr [mol] 1.17.E-08 0.01% <0.01%
Rab 1.0308 2.5% 30 %
An 865y 0.1234 8.6 % 15 %
Bn 88y 0.5825 3.9% 55 %
As 865y 0.9702 0.04 % 0.02 %
Bs 838Gy 0.0021 14.15 % 0.01 %
Table3 s1 Sr
X2 S [mol] 2.33.E-08 33%
S Sr [mol] 1.17.E-08 0.01 % <0.01%
Rab 0.7249 2.5 % 86%
An 865y 0.0974 6.1 % 7.8%
Bn 885y 0.8066 1.5 % 6.2%
As 865y 0.9702 0.04 % 0.02 %
Bs 885y 0.0021 14.2 % 0.01 %
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