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1 RECRNESR
Fig.1 Equipment for photocatalytic reaction

1) 2-CEES contained air (home made); 2) pressure control
valve; 3)flow control valve; 4)needle valve; 5)flowmeter;
6) gas inlet; 7) microreactor; 8) carrier gas; 9) six-way

valve; 10)quantitative tube; 11)GC/ (GC/MS);

12 ) thermocouple
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Fig.2 Gas phase products of photocatalytic

degradation of 2-CEES on P25 TiO:
as function of reaction time
1)C:Hs; 2)COs; 3)CH;CHO; 4)2-CEES
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R LY

IR spectra of the gaseous phase products of
2-CEES photocatalytic degradation

reaction time: 1)0 min (2-CEES); 2)1 450 min;
3)spectrum difference (1-2)
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Table 1

& - REBEARNEN 2- RZE ZERELEARERN S E =Y
Intermediate products observed by GC/MS in photocatalytic degradation of 2-CEES

Gaseous phase intermediates

Surface adsorbed intermediates

Molecular formula

Matching level (% )

Main fragments
m/z

Molecular formula

Matching level (% )

Main fragments
m/z

CH:CICH.Cl 98 /
C:H;SC-H; 97 27,61, 75,90
C:H;S.C:H; 97 45, 59, 66, 94, 122

C>H;SC,H.C1 97 47,61, 75, 124

C-H5S-C-Hs 96 45, 59, 66, 94, 122
C:H;SC.H,OH 96 31,47,61, 75, 106
C4H,S.C:H; 90 44, 61, 75, 89, 150
C:H;S.C-H,.OH 91 31,45,79,94, 138
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Fig. 4

Change of the IR spectra of photocatalyst with the reaction times

1, 5,10, 50, 120, 220, 360, 394, 400 min in order of spectrum from the top to bottom
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Study on the Photocatalytic Degradation of a Simulate Agent (2-CEES) of Mustard Gas*

Han Shi-Tong"®  Xi Hai-Ling® Fu Xian-Zhi' = Wang Xu-Xu'  Ding Zheng-Xin'  Lin Zhi-Cong'  Su Wen-Yue'
(" Research Institute of Photocatalysis, Fuzhou University, Fuzhou  350002; *The Academy of Chemical Defence, The People’ s
Liberation Army, Beijing 102205)

Abstract  The Photocatalytic degradation reaction of 2-chloroethyl ethyl sulfide (2-CEES) on P25 TiO: was
studied by using flow micro-reaction technique, GC-MS, and in situ FTIR. It was showed that 2-CEES could be
oxidized finally into CO; and H.O at room temperature during the process. Detailed analysis found that C;Hu,
CH3;CHO, CH,, CO, HCI and H.S; a small quantity of low molecular weight carboxylic acids, ethers and sul-
phones; a trace amount of C;Hs;SC:Hs, C.HsS.C:Hs, C:HsSC,H.Cl and CH>CICH,Cl exist in the gaseous product of
reaction besides CO: and H>O, and some species such as C.HsS.C.Hs, C.H;SC.H.OH, C,H,S.C:H; , C.H5S.C.H.OH
and SOi~ remain on the surface of the catalyst after reaction. According to the above results, a photocatalytic
degradation mechanism of 2-CEES was suggested, deducing that 2-CEES was photocatalytically degraded into CO.
and H:O wia a complicated process including dechlorination, C — S bond splitting, photo-polymerization and de-
compose of organo-sulfur intermediates. The accumulation of sulfur-contained species on the surface was thought

to result in deactivation of the catalyst.
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