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The old Japanese army developed several chemical warfare agents on Ohkuno Island in Seto inland sea, Hiroshima
Japan, during the period between 1919 and 1944. These chemical agents including yperite (mustard; irritating agent) ,
lewisite (irritating agent) , diphenylchloroarsine (DA; vomiting agent) , diphenylcyanoarsine (DC; vomiting agent) and
other poisonous gases were manufactured to be used in China. After World War II, the old Japanese army abandoned
or dumped these agents into seas inside or outside of Japan and interior of China. Rather than being used for terrorism,
these chemical warfare agents containing arsenicals may cause injury to some workers at the digging site of abandoned
chemical weapons. Moreover, the leakage of chemical agents or an explosion of the bomb may result in environmental
pollution, as a result, it is highly possible to cause serious health damage to the residents. There are still many abandoned
or dumped warfare agents in Japan and China, therefore chemical agents containing arsenic are needed to be treated
with alkaline for decomposition or to decompose with oxidizing agent. Presently, a large quantity of chemical agents
and the contaminated soil are processed by combustion, and industrial waste is treated with sulfur compounds as the in-
soluble sulfur arsenic complex. This report describes the methods for the disposal of these organic arsenic agents that

have been implemented until present and examines the future prospects.
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Fig. 1. Chemical Structure of Arsenic Containing Chemical
Warfare Agents
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Fig. 3. Irritating Arsenic Containing Chemical Warfare Agents
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Fig. 4. The Putative Degradation Pathway of Lewisite
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Fig. 5. HPLC/ICP-MS chromatogram of CVAOA, PAA, CVAA and DPAA
Each peak indicates CVAOA, PAA, CVAA and DPAA. The analytical conditions of HPLC were as follows: mobile phase- 0.1% HCOOH/CH;CN=280/20,

flow rate- 0.2 ml/min, temperature- 40°C, and injection volume- 20 ul.
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Fig. 6. HPLC/ICP-MS Chromatogram of Phenylarsenic
Compounds

The analytical conditions were as follows: the column was CHEM-
COSORB 5CN-U (2.1 X150 mm) and the guard column was Inertsil C4 (1.5
X 10 mm) ; the mobile phase was 50 mm of citrate buffer (pH 5.5) /methanol
/acetonitrile=70:20:10, the flow rate was 0.2 ml/min, the temperature was
40°C, and the injection volume was 10 ul. PAA: phenylarsonic acid, PMAA:
phenylmethylarsinic acid, PDMAO: phenyldimethyarsine oxide, DPAA:
diphenylarsinic acid, DPMAO: diphenylmethylarsine oxide, TPAO:
triphenylarsine oxide.
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