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A Study on Speciation Analysis of Arsenic in Residues of
Japanese Abandoned Chemical Weapons

ZHANG Rong, YANG Jinxing, GAO Shi, LIU Yongjing, XU Yong, ZHANG Ligong, ZUO Guomin
(Institute of NBC Defence, Beijing 102205, China)

Abstract In this paper, X-ray fluorescence (XRF) technique was used to analyze the distribution of
elements in the residues of chemical weapons abandoned by Japan in China. The speciation of arsenic in the
residues was determined by soil continuous extraction method. The results showed that the main
components of the HD/L residue and the DC/DA residue were iron, copper, arsenic, titanium, plumbum,
etc. Among them, the arsenic content was the highest and the arsenic was the worst hazard. Further
analysis of the samples showed that the main arsenic speciation in the residue was Fe-bound, Ca-bound,
and residuals. The experimental results provided the necessary technical support for the secondary disposal
of the destructive residue and had an important practical significance in urging Japan to improve the
destructive technology.
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Table 1 The steps for arsenic speciation analysis

T 45 T IR

DKIHES 20 mL ZEI8 K . PE3% 3 h

2) s 15 mL NH,CI(1 mol/L)#E#% 1 h
DALEES 25 mL NH,F(0.5 mol/L)#E#% 5 h
DFe-t55 % 15 mL NaOH(0. 1 mol/L)#E¥ 11 h
5) A IR RS DCB,85 C Fhn#4 15 min
6)Ca-Z5 &7 15 mL H» S0, (0. 25 mol/L)#E% 4 h
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The spectrogram of XRF.
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Table 2 The type and content for the determination of 2.2.1 LIS %RBEMBESOMER
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Table 3 The experimental results of residual arsenic in red shell destruction
R1 R2 R3 R . HIEE N
fi ;?é% N - s 7 / .
b &2 B 5 5t/mg & bt /mg W e WA me MERZE/ME ey
=yl 14 835.2 14 696. 3 14 759.9 14 763. 8 69.5 100
KA 382.9 352. 7 377.7 371. 1 16. 1 2.51
Y 18.9 19.5 21.6 20. 0 1.4 0.14
INEEFA N 13.9 15.1 14.5 14.5 0.6 0.10
Fe-45 475 3447.1 3 445.9 3448.6 3447.2 1.4 23.35
A] 38 JF 2% (Fe/Mn 454 250 1195.1 1193.2 1194.9 1194.4 1.0 8. 09
Ca-Z5 47 411.9 412.1 411. 4 411. 8 0.4 2.79
TR 4 242.8 4234.5 4 250. 2 4 242.5 7.9 28. 74
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Table 4 The experimental results of residual arsenic in yellow shell destruction
A 4 Y1 Y2 Y3 Y T T AR 22/ BT A
oe i £r 5 /mg i/ mg o i/ mg o/ mg mg B e/ %
=yl 46 275.9 16 278.8 46 267.6 46 274. 1 5.8 1.0
KA 2 063.9 2 062.9 2 064.0 2 063.6 0.6 0.0
Y 1821.5 1821.7 1821.6 1821.6 0.1 0.0
AlEEE S 3096.7 3095.4 3097.7 3 096. 6 1.2 0.1
Fe-45 475 6721.3 6 722.4 6718.7 6 720.8 1.9 0.1
A] 38 2% (Fe/Mn 454 251 2 275.5 2273.9 2 275.0 2 274.8 0.8 0.0
Ca-Z5 47 28 908. 5 28 907. 9 28 907. 6 28 908. 0 0.5 0.6
B S 813.3 813.5 812.8 813.2 0.4 0.0
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