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Photoelectrocatalytic degradation of chemical warfare

agent simulant by TiO, electrode
WANG Sijing,ZHU Yanyan, PENG Jingtang,ZHANG Ruicai
(Unit 93213 of the PLA , Beijing 100085 , China)

Abstract: TiO, electrode prepared on titanium substrate by anodic oxidation method was used to study the photo-
catalytic degradation of chemical warfare agent simulant dimethyl methphosphate (DMMP) under UV irradiation.
The morphology, photoelectric properties and optical properties of the electrode were characterized by field emission
scanning electron microscope, electrochemical workstation and UV-Vis diffuse reflectance spectrometer, respec-
tively. It was found that the titanium substrate was neatly and uniformly arranged with a tube diameter of about 60—
80 nm, and the photoelectric performance of the electrode under ultraviolet light was better than that under visible
light. It had stronger optical properties in the ultraviolet band of 200-300 nm. In addition, the degradation effects of
the electrode on DMMP under photocatalytic (PC) , electrocatalytic(EC) and photoelectrocatalytic (PEC) were com-
pared, and the effects of external bias voltage and electrolyte concentration on DMMP degradation under the action
of PEC were preliminarily explored. The results showed that the degradation rate of DMMP by PEC was higher than
that by PC and EC. The reason was that under the photoelectric synergy, the additional bias promoted the separation
of electrons and holes induced by ultraviolet light, which increased the amount of O, and * OH on the electrode sur-
face and greatly improved the catalytic reaction rate. In the preliminary exploratory experiment, it was concluded
that under the condition of 1.5 V bias voltage and 0.3 mol/LL Na,SO,, the degradation effect of DMMP by TiO, elec-
trode under the photoelectric catalysis was the best, and the degradation rate reached 91.7%.

Key words: TiO, electrode ; photoelectrocatalytic ; chemical warfare agent simulant
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Fig. 2 i~t curve of TiO, electrode
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Fig. 3 UV-Vis diffuse reflectance spectrogram
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