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Measuring of Decomposition Process of Toxic Substances using

Vacuum-Ultraviolet Irradiation

Yoshitaka TAGOMORI, Takashi TOGAWA, Akihiro KAMEYAMA, Atsushi YOKOTANI

Abstract

Vacuum-ultraviolet(VUYV) radiation has high photon energy so, it has the feature which causes a
strong photochemical reaction. Since it has high photon energy, various organic substances can be
decomposed by the irradiation of VUV radiation. In this paper, we proposed decomposing toxic
substances using vacuum-ultraviolet irradiation. We chose dioxins as a sample toxic substance.
Dioxin such as Coplanar polychlorinated biphenyls(PCBs) are very poisonous and difficult to
decompose by conventional chemical reactions to decompose. In this paper, Xe>* lamp was used
biphenyl which has a similar structure as PCB as a model substance. By irradiating with Xe>* lamp,
biphenyl was found to be disassembled and it decomposed. The resultants are 2(Hz), 12(C), 14(CH>),
16(CHa4) and 28(CO), 32(CH40O) and 44(CO2) which are substances with less toxicity. In order to
discuss a motion of the chlorine contained in PCBs, paradichlorobenzene was also tried to decompose
with the Xex* lamp. The chlorine was found to disconnect easily and become hydrogen chloride
(hydrochloric acid). It is thought that VUV lamp radiation is very effective in weakening the toxicity
of dioxins.

Keywords: Vacuum-ultraviolet radiation, Dioxins, Coplanar polychlorinated biphenyls,
Resultants, Hydrogen chloride
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