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Fig. 1 Routes to methanethiol starting from synthesis gas
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Catalyst Selectivity of CH,/% Selectivity of CH;SH/ % Lyosk” Tyese

MosS, 80.1 0.00 0.00

K, MoS,/Si0,(0.15/1) 3.3 92.2 1.18
K,MoS,/Fe,0,/5i0,(0. 15/0.03/1) 2.3 95.8 2.91
K,MoS,/Co0/8Si0,(0.15/0.03/1) 1.7 95.8 3.08
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K, MoS,/Ce0,/Si0,(0. 15/0.03/1) 2.4 95.0 1.88
K, MoS,/La, 0,/Si0,(0. 15/0.03/1) 0.7 98.6 3.10

Reaction conditions: 290 °C, 0.2 MPa, CO/H,/H,S=5/14/1, GHSV=3 000 h"
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Fig. 5 Reaction network for the synthesis of methyl mercaptan from CO and H,S over K-Mo/Al, O, catalysts

2.2 R MHIERSR 32K
BAL S A A B B L 2R T A AL (1) Sk F-T HLHE
SN, S WEAE R AR 26 AF B A RERR BB 1 Zhang 2" HRGT T a-AL O fELH ERL R A

BB e PR S SN = e (R BT AR U B, FF9E 0 T 2k Fischer-Tropsch /L3
FAARZR, HATSCHR B4R B e R R LBE T Aoy (LB 6). J5UR N CO/H, 2— R R il e, B

co CH,

AN «

N4
w NS

CH;SH f— C,*

WO S
/ /

p—-elimination
G ————— P CH,

e

5 H
= ‘ e

3 ———— P C.H,

Pl 6 FH Bl i et F-T ALRR

Fig. 6 Modified mechanism of the Fischer-Troopsch process for methyl mercaptan
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Fig. 7 Mechanism for the COS disproportionation to CS, and CO, over alumina.
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Fig. 8 Catalytic cycle for the hydrogenation of CS, to CH;SH at the coordinatively unsaturated sites
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Developments in the Synthesis of Methanthiol

by High H, S-containing Syngas

XU Zhi-zhi, LU Ji-chang, LIU Pan, ZHONG Li-ping, HE De-dong, ZHAO Yu-tong,
YU Jie, LIU Jiang-ping, LUO Yong-ming *

( Kunming University of Science and Technology, Faculty of Environmental Science and

Engineering, Kunming 650500, China)

Abstract: Methyl mercaptan is an important chemical commodity widely used in the production of pesticides, phar-

maceuticals, petrochemicals and for material synthesis. The main application of CH,SH lies in the production of

methionine , while an amino acid was used as an animal feed supplement. The production of Methanethiol from one-

step reaction of syngas and hydrogen sulfide has been a hot area of research due to its characteristics of ready availa-

bility of reactant and simple process. This review has summarized the research progress of Mo-based, tungsten-

based and vanadia-based catalysts for Methanethiol Synthesis from High-H,S Containing Syngas, especially the

effects of promoter and supporter on Mo-based catalyst. The reaction pathway and mechanism for the synthesis of

methyl mercaptan have been explored. Lastly, the application prospect of this reaction has been predicted.

Key words: methanethiol; H,S-containing syngas; catalysts; reaction mechanism



