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Abstract: In this article, the microwave digestion method was used to pretreat the environ-
mental water samples, and the inductively coupled plasma mass spectrometry(ICP-MS) was
used to rapidly determine the thorium content in the environmental water samples. The
measurement and microwave digestion conditions were optimized. The results were analyzed
in the aspects of selection of internal standard, detection limits, precision, accuracy, recov-
ery, and actual sample measurements. The experimental results show that the relative devia-
tion of measurement when analyzing thorium in water with **Bi as the internal standard is
the smallest, 0.2%-1.3%; the detection limit of this method is 0. 003 png/L. The precision
of the method was investigated. The relative standard deviation (s,) of the determination
results is less than 6. 0% (n=26). The reference material measurement and spiked recovery
experiments were carried out at three different concentration levels. The measured values are
basically consistent with the certified values, and the recoveries are 93. 4 %-106. 2%. Twenty
actual environmental water samples were measured. The results are within the range of

results measured in 2016, which verifies the practicability of this method in measuring
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thorium content in environmental water samples.
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Table 1 Procedure of microwave digestion
RRIHE/W i s 2/ % €3 i5f 8] /min B RIET/Pa REZ/C PRAF I ] /min
1200 100 5 1.5X107 120
1200 100 5 1. 5X107 170
1 200 100 5 1.5X107 200
1200 100 1.5X107 200 15
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DA PR S A S T A R I B B K
DR 53 R A ity 8 S5 e T A AL BE DR B[R] 47 1E 52
SEH L HPRIIA S 2, 3R 2 WAL FE 160~200 C
PN B i 1 7Rl T2 8 2 R AT — 5 S B A I ] LA
15 minZh B . PRI, 6 4% 5 e 19 AR IR EE 200 °C (AR
FEIFIA] 15 min A S 99 A 25 1F
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Table 2 Orthogonal test of microwave digestion

K% R {5 £ i 25
2 WE/C B /min HIMHR2E/%

1 160 10 8.13

2 160 15 8. 11

3 160 20 26.2

4 170 10 13.1

5 170 15 2.16

6 170 20 13.3

7 180 10 22.0

8 180 15 11. 9

9 180 20 29.1

10 190 10 10. 2

11 190 15 9.55

12 190 20 28.0

13 200 10 7.16

14 200 15 5. 30

15 200 20 8.93
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Fig.1 Influence of different internal standards

on measurement results
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Table 3 Precision of method
5 ode (Th) /(g « L1 pde (Th) /(g « L71) e/ %6
1 0.93 0.90 0.91 0.95 0.92 1.04 0. 94 5.43
2 3.86 3.95 3.89 3.75 3.81 3.79 3. 84 1. 89
3 9.44 9.35 9.40 9.47 9.50 9.42 9.43 0. 56
4 13.0 12.8 13.2 12.8 12.6 11.9 12.7 3.53
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Table 4 Accuracy and recovery of method

psand (T /Cug « L1 pae (TROV /Cug « L7 MXZE/ Y% | paaa(Th)/(ug + L7 pae (T)? /(pg + L71) Iel e R / %
0.91 0. 94 3.30 0.91 0. 85 93. 4
4. 55 4. 34 4.61 4. 55 4.75 104. 4
9.10 8. 70 4. 40 9. 10 9.67 106. 2
F:1) n=3
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Table 5 Thorium content of water
in some points of a city

FE i o(Th)/ FE i o(Th)/
95 (pg+ LD %5 (pg s L7H
Wo001 0.22 Wo11 0.19
Wo002 0.23 Wo12 0.17
Wo003 0.41 Wo013 0. 16
Wo004 0.13 Wo14 0.18
Wo005 0.16 Wo15 0. 20
WO006 0.13 Wo16 0.19
Wo007 0.28 Wo17 0.18
Wo008 0. 16 Wo018 0.28
Wo009 0.73 Wo019 0. 31
Wo10 0.16 Wo020 0. 16
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A K RE Y L o 6 Wk T 24 7R 2016 480 B {EYE
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