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The desulfurization mechanism of iron-manganese compound oxide
desulfurizer for removal of COS from coal gas

WANG Fang-fang, ZHAO Hai, ZHANG De-xiang, GAO Jin-sheng

(School of Resource & Environmental Engineering, East China University of Science and Technology, Shanghai 200237, China)

Abstract; The sorbent, atmosphere and components of outlet gas were analyzed by mass spectra, XRD, SEM,
EDS etc. Desulfurization performance of sorbents is commendable at 240 ~400 °C , atmospheric pressure and space
speed of 500 ~2 000 h™'. The possible mechanism of desulfurization reactions was obtained by analyzing the reduc-
tion-adsorption-sulfidation process. COS was converted to H,S by hydrogen in strongly reducing atmosphere firstly.
Then H,S was adsorbed on the surface of desulfurizers, reacted with active components, and transformed metal sul-
fides and water. At the atmosphere without carbonaceous oxide, efficiency of removal of carbonyl sulfur is better
than that of the atmosphere with carbonaceous oxide in test conditions. The existence of carbonaceous oxide re-
strains hydrogenation and hydrolytic process of COS, which leads to a higher concentration of COS in outlet. It
shows that chemical conversion is the main partway in reaction system of COS. It indicates that hydrogenation con-
version is the main reaction of COS removal from syngas. COS is preferentially catalyzed with active components in
desulfurization sorbents, and generates H,S which is absorbed whereafter.
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JR AR S UL Sk 5. IRIR Ak TELE R 240 ~400 °C, AR 500 ~2 000 h™', Iy . BT
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K7 (), mBMERRA R e e e o
HE Y B HAE/ (k) - mol™') 728 536 1072 803 577
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R 3Fe,0, + H, =2Fe,0, + H,0, (1)
MnO, +H, =MnO + H,0, (2)
3Mn,0, + H, =2Mn,0, + H,0, (3)
CO +3H, =CH, + H,0, (4)
€O, +H, =CO + H,0. (5)
BRI AL - COS +H, =CO +H,S, (6)
COS +4H, =H,S + CH, + H,0, (7)
COS +H,S =CS, + H,0. (8)
TeALGRMERR - Fe,0, +3H,S + H, =3FeS +4H,0, (9)
FeS +H,S =FeS, +H,, (10)
MnO + H,S = MnS + H,0, (11)
Mn,0, +3H,S + H, =3MnS +4H,0, (12)
2Ce0,_,(s) + H,S(g) + (1 -2x)H,(g) =Ce,0,5(s) +2(1 -x)H,0(g), (13)
A IKAFAEIN K A K A S COS +H,0 = CO, +H,S. (14)
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Fig. 1 The changes of component contents with time in outlet gases over the desulfurizer
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Table 2 The elements detected by EDS Y
gt = w(C) w(0) w(Na) w( Al) w(S) w( Ce) w( Mn) w(Fe)
JEL AR 57 3.47 46.53 9.91 11.43 3.58 6.97 24. 11
J N I BT 7 3.96 36.24 3.29 11.22 19. 60 2.44 5.24 18. 00
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