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Oxidative degradation of gaseous methyl mercaptan by ozone

DUAN Wenjie HUANG Weiqging XU Xinxin JIA Junjun TIAN Zhenbang
ZHAO Liang ™ HUANG Zuohua WANG Jun
(Institute of Chemistry, Henan Academy of Sciences, Zhengzhou, 450003, China)

Abstract Methyl mercaptan is one of the main odor pollutants, and the research on degradation of
methyl mercaptan is of great significance for the treatment of odor pollution. In this study, the
homogeneous ozonation of gaseous methyl mercaptan was studied to obtain the performance of the
oxidative degradation of gaseous methyl mercaptan by ozone. The effects of oxygen content, ozone
dosage, reaction time, temperature and humidity were investigated. The results showed that oxygen
can partially oxidize methyl mercaptan to dimethyl disulfide. The removal of methyl mercaptan
increased with the increase of ozone dosage and reaction time, and the oxidative degradation process
fitted well with the pseudo first-order kinetic reaction model. Moreover, the removal of methyl
mercaptan increased firstly with the increase of temperature, and then tended to a constant value
above 50 °C. The optimum relative humidity was 45%—62% for the oxidation reaction. Further
study by in-situ infrared spectroscopy, gas chromatography-mass spectrometry and ion

chromatography showed that under the investigated conditions, ozone cannot mineralize all methyl
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mercaptan into carbon dioxide and water. Some aldehydes and ketones intermediates were produced,
and the main oxidation product of sulfur in methyl mercaptan was elemental sulfur. Considering the
optimal reaction conditions of the ozonation of methyl mercaptan and its degradation products, the
process has the disadvantages of high energy consumption and potential secondary pollution. In
practical application, direct ozonation process is not recommended to purify the odor containing
methyl mercaptan.

Keywords methyl mercaptan, ozone, oxidation, odor.
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Fig.1 Experimental device and process flow chart for the ozonation of methyl mercaptan
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Fig.2 Oxidation of methyl mercaptan by oxygen
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Fig.9 Ion chromatogram of absorption solution before and after absorption
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Table 1 Anion concentration in absorption solution before and after absorption

2 AL

Wkt F /(mgL™) Cl/(mg-L™) NO; /(mg-L™) SO /(mgL™)
Absorption solution

W2 Wi 0.42 3.55 4.96 1.62

s 1.29 3.49 8.54 2.69

ZEIRRM, W WS R FNOs R BEE TR, b NOs e A T ey 2 2252 phy T il S BIL 1 5 15 2]
SRR S A D U, Y A S U R 2 A5 I 2 P R A SR R, T A R A A
NO;s Ffé B Th i T2 B oy T 5L S A A i S A B0 AT s PP 1R T T R 19 35 U it 5 S 1. TR WA TR i
Wb SO, e FE AT BT T e, HAAS DN 1) SO5™ A5 HAL 35 A7 I B 1, X 6 I P AL e e B A S A A T i 4
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¥y =SB AR TR E S A5 B A = AR B R 4.4 mg-m >, FURR 5 5 AN o AR
AR R B R 1.69%, UE BB A AL W0 A 2 TR B R B A 32 2 25 1), HR ] GC-FPD AR R A6 0 )
H,S FE G A AL A A 8. PRIk, 00 PR P v A Y 2 S8 A7 0 DR B BRI, 3 -5 SRR PR A e ) e
PSR ™ 1 g PR TR P 0 2 AN — B0, X LSO SR A A AL SR AR A O 3 FR A 1 ) 4
EALPLHR A — S,

3 458 (Conclusion)

(1) A AT BB s A — i, HGZ IR R 4800 R B e 1 Sk 22 B 1 g

(2) FPVet Pt 255 63 3 i B A4 m s A 15 I i 14 K, 24 B4 W BRBE Y B K L oy 8.2 I, R BB Y 25 B
IR E] 91.3%, SR AE 5 B R EE R L 22 16.4, H G st n] SE B0 42 25 BR.

(3) FF At P2 Py 2 I 23 I 5 7 i ] ) B T 385 A, B 40X AR b Y A s 1 4 o it i PR AT 5 P — 1
B 1o R AR, R R H KK 0.03995 57, FHRR B 2K N 17.35 s,

(4) FFBE P2 ) 2 B3 25 Bl s 7 1 J32 P vy T4 K, T e o o I I B2 i 22 50 °C LA b, B 40T H A B 1)
S A 2 R AN P SN L () AR A T AR Ak, 45 G ReFELE & 5 R, Ham RV IR E F N 50 <C.

(5) 3k e LI AR AR 0 B 35 AN R B g () 2R AT, G e A S 7 AR B Ry 45%—62%.

(6) 5L 4 S8 A ok firk PP AL 1 %) B AR S I 25 1 Sy - BLAEC H BRBEEE K LG 16.4, SO ][] 45 s, S5 o i B
50 °C, SIS AHXTR B 45%—62%.

(7) 2R FH IR LLAMEE | AR (3% - I R 106 FH R €0 35 A X R S S R i P A el R ) F 9
W, B SER ., BLE B A B TR Ak 2 — A B RIK T2 A 1% T 38 4 28 RO R 2% o i) 724,
L R B P i 1) = ARk ) Sk B B

(8) L5457 I 5L A AL A PP B 1 e 1B S 7 S A RN B At 7 ), % T AR AE RBFE 5 L B 3 L — k5
SR, FESEBR R A AN S ISOR FH S AR B S A T 20 5 WA B L <t A 14k
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