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Photolysis of dimethyl sulfide by microwave electrodeless discharge lamp
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(Research Group of Environmental Catalysis and Separation Process, School of Chemical Engineering, Beijing University of
Chemical Technology, Beijing 100029, China)

Abstract: Photolysis of dimethyl sulfide (DMS) by microwave electrodeless discharge lamp (MEDL) was
conducted in this study. Removal efficiency decreased with increasing inlet concentration of DMS, but could be
increased to 94.3% while residence time of DMS in the photo-reactor was kept at 10 s. Direct photolysis and
indirect photo-oxidation by excited states of atomic oxygen O(*D) and radical + OH were regarded as the

contribution to DMS degradation in MEDL, especially, O('D) played the key role of oxidative species in
mineralizing DMS to inorganic chemicals, such as soj*, CO, and H,0.
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Fig. 1 Schematic diagram of microwave electrodeless
discharge lamp for DMS photolysis
1—DMS; 2—air / N,; 3—rotor flow meter; 4—humidifier; 5—mix chamber;
6—thermo-hygrometer; 7—resonant cavity; 8—magnetron; 9—electric
cable; 10—high voltage power; 11—electrodeless lamp; 12—glass syringe;

13—alkaline trap
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Fig. 2 Effect of input power on removal efficiency of
DMS(DMS inlet concentration: 40.8 mg « m~3, RH: 20%,

residence time: 4.5 s)
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Fig. 3 Effect of residence time on removal efficiency of DMS
(DMS inlet concentration: 40.8 mg « m~, RH: 20%,
input power: 1000 W)
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Fig. 4 Effect of inlet concentration on removal efficiency and
absolute removal amount of DMS(RH: 20%, residence time:

4.5 s, input power: 1000 W)
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Fig. 5 Effect of RH on removal efficiency of DMS in
N,(DMS inlet concentration: 40.8 mg +m™3, residence time:4.5 s,
input power: 1000 W)
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mg » m™, residence time: 4.5 s, input power: 1000 W)
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1k, DMS [ L BR R IERA IS T AP b
5 o(D)AMILFMEH I 76%, HIF%Z 68%, ik
BN ST AR O (D), FHIRT O(D)HIE S
AALTE DMS 1 L BRI I = SR .

E BE BE B £1 FERMAEAR DMS ERAH
) g & 0 0.0 Table1 DMS photodegradation in different reaction
RH/% -
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@ Reaction media Reaction mechanism Removal efficiency, 7/ %
N2, RH 0% @ 0.5
N, RH 20% O+@ 2
air, RH 0% O+® 76
air, RH 20% O+O+® 68
Note: (D—direct photolysis; @— «OH oxidation; ®—O(*D) oxidation.
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Fig. 7 Proposed reaction pathways for DMS photodegradation
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Table 2 Overview of reaction products of DMS
photodegradation
Formula Reaction product ~ Analytical method Reference
gas phase

CH4,O methyl alcohol GC-FID [20]

CH3SH methanethoil (MT) GC-MS [21]

(CHs3).S; dimaethy! disulfide GC-MS this work
(DMDS)

(CH3),SO dimethyl sulfoxide GC-MS [22]
(DMS0)

(CHj3);S0, dimethyl sulfone GC-MS [22]
(DMSO,)

SO, sulfur dioxide WDL-94 this work

CO; carbon dioxide GC-TCD

surface
(CH3)SOOH methane sulphinic acid IC-CD [23]
(MSIA)
(CH3)S(0),0H  methane sulfonic acid IC-CD this work
(MSA)
CH,0, formic acid IC-CD this work
S0% sulfate IC-CD this work

J7 T, O(*D)-5 DMS 431 (1 1 3 2 A H i Bk S
e E B3 HyC—S—CH,00 » , 2 Jaif 3t A1
47 C—S 8, ML, Al CHS »; Bi/& 185 nm
LHNR EH AR R RRE, C—S BEWTRL AR CHSS -
8K, 185 nm EKAML EIEEH T DMS tn] L8
C—S 42 i CH3S » o CHSS » Z A5 & —
HE = (DMDS) , Si5#ARESNEAR 7456
BRI EE (MT) , S| E AL =904 H0. CO,. SO,
SO, 111 557 AR L AN SR 5 1 3t ek B8 1 &
IR, HEMIRE N H0. COy.

3 &% #®

DATICIE ol kT A 58 A0 6 U Al 2 ok B o o
WOt AN R N2 E, fE R EEEE KN 40.8
mg +m>, MR 20%. M A% 1000 W Al
fEREIF Al 10 s TEOLT, HBREEAY 2 BRIk F
94.3%; $RAMR B BN CRIK S T
R HE B I AL AR MR LR A S A1 O(D)
75 A AR T TE AR A 2 B ol FR R T 1) 2 L A
%, Hh o(D)iESAMN S ESIEH; FIRECH
fd AR R 2%, ERE R A, A TR
WA AT G Ak . BRERIR . /K& TN

F 5 W B

ARA — 4% AbFIE, pg - s

Co,C —— 433 DMS #E . SN fa H E

WEE, mgem™
Q — AR, mPes?t
n—EBRBE, %
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