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Tab 1 Activity of the catalysts with different K2O content
K. WoKO) /% CO conversion/%
200 250 300 350 400
Ko 0 13 4 24 3 43 6 52 9 73 6
Ka 4 6Q 5 63 0 82 7 84 6 80 0
Ks 8 83 8 85 5 89 2 86 7 8Q 2
K10 10 83 8 93 8 9 7 85 0 80 0
K12 12 84 6 93 9 90 8 84 4 8a 2
K1s 13 85 1 95 8 92 0 87 7 820
Kis 15 86 3 95 9 91 9 88 4 817
Kie 16 88 7 95 5 911 84 4 80 4
, Mo* ) Mo* 0.8 1.0
1 M o (3d) , 350 , Ko
XPS M o (3d) K1
, M 04+ M 05+ ,
, , KO
12% 16% K Kis M o*
f
‘ M o™ ; [8]
d
325 ; ,
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B.E/eV (232.7 /) , Co-
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Fig 1 M o(fid) X.PS E[.)eCtl’a.Of sul.fured catalysts M 0-Co-A |
a Ko;b K4 ¢ Ksg; d K12, e Kie; f. Rvo , M06+ M 04+ [10];
(7] ’ Mo" Co : M 0S:
M o , AEb= Eb (3ds2) - Eb [11], )
(3ds2)= 3.1 e/, Al=1(3ds2) / 2 S(2p)
I (3ds2)= 1.5 1 2 2 xps 161.5 162.5 &/
(M O4+ +M 05+ )/M 06+ : RMo 1 8, 2 Sz [12] (S_S) 2- [13] :
Ko Ka Ks Kz Kus 0.72 0.77 0.86 168.5 &/ ,
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Tab 2 XPSbinding energies of sulfured catalysts
Catalvst Eb(3ds/2) /&V wM o) /%
atalys M 03+ M 04+ M 05+ M 06+ M 04+ M 05+ M 06+
Rwo 229 1 231 2 233 2 225 41 5 359
Ko 229 2 231 4 233 3 12 9 29 1 58 1
Ka - 229 2 231 3 233 3 17 8 25 8 56 3
Ks 227.9 229 1 2311 233 3 24 9 215 53 5
K12 227. 9 229 0 230 9 233 0 27. 1 215 51 6
Kie 227.8 229 0 230 8 232 9 29 1 205 50 5
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The XPSand TPR Character ization of Sulfur-resisted
Catalystsfor W ater Gas Shift Pranoted by K2COs

L N Ren-Cun, YANG YiQuan , YUAN You-Zhu, W E| Guang,
WANGQi, FAN Jin-Hong, DA | Shen-Jun
(D eparment o Chamistry, Institute o Physical Chamistry, State K ey L aboratory
for Physical Chanistry o Solid Surf ace, X iamen U niversity, X iamen 361005)

Abstract The XPS, TPR techniques were used to study the promotion effect of K:COs to the
supported catalyst CoM 0-K-O /¥A |:Osforw ater gas shift The X PS results show that the anount of
low valencemolybdenum and S increasesw ith increase of the content of K in sulfured catalyst, and
(S-S)* is suppressed It is found that keeping the ratio M o™ + M 0* ) Mo® at 0.8 1 level and
renainingmore S© ecieson the catalyst are in favor of the mprovement of the catalytic activity at
low temperature Two hydrogen-adsorped peaks of TPR, namely o« and f8 peaks, which can be
ascribed toM 0* -M 0™ andM 0® =M 0™ (n= 4, 3, 2) reduction processes repectively, appear both at
sulfured state and functioning state The experiment results indicate that there is a close relation
betw een the altitude of the peaks and the activity of the catalyst at low temperature

Keywords CoM o/A I0s catalyst, K2COz promoter,w ater gas shift



