http://www.hxtb.org 2003 66 w085
Co-Mo/MgO-AlLLO, XPS

( 361005)

CoO-Mo0O,/MgO-Al 05,

(MOOJAI,O;, CoO/ALO, MoOJMgO-AlLO)  XPS . , Mo, Mo™
Mao* ; MgO  CoO , Mo® , Mo* [S-§* ,
( 200°C  CO 99%). Mo ~Mo™
Co-Mo/MgO-Al,0, XPS

The XPS Characterization of Co-Mo/MgO-Al,O,

Water Gas Shift Catalyst
Zheng Quanxing, ChenYing, Wang Qi, Li Yinong,

Lin Rencun, Fang Weiping, Yang Yiquan

(Chemistry and Chemical Engineering College, Institute of Physical Chemistry,
State Key Laboratory for Physical Chemistry of Solid Surface, Xiamen University, Xiamen 361005)

Abstract The catalyst CoO-MoO,/MgO-Al,O, for water gas shift reaction was prepared by means of
mixed calcinations. The sulfurized catalyst prepared and contrast ones (MoO4Al, O, CoO/Al,O; and
MoO,/MgO-Al,O,) were characterized by using XPS technique. The results show that the state of Mo
species on the catalyst samples coexist as Mo®, Mo™ and Mo*. The content of the Mo®™ species decrease
after the addition of the promoter MgO or CoO to the catalyst and the contrast ones, but the concentration of
Mo™ and [S-S]% increase, and the catalytic activity at low temperature was found to be improved (99% of Co
conversion at 200°C being found ).The pathway of the catalytic reaction may follow the mechanism Mg*~
Mo,
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Co-Mo/MgO-Al,0, . HNO, ,
MgO. (NH,)sM0,0, « 4H,0  Co(NO,), + 3H,0 , . , 600°C
Co0O 3.5%. Mo00O;8%. MgO 25%.
1.2
XPS VG. Escalab Mark- 11 , Mg-Ka , (284.7eV)
2
(30~60 , 0.5mL) 1%CS, 4h ,  2.0Mpa. 5000h( ).
/ l s l o l H CO'
Mo/MgO-Al,0;>M00,/MgO-Al,05>M00,/Al,04(300°C >M00,/MgO-Al,05)>CoO/AlLO; .
MoOJ/AlLO; MgO  MoOy/MgO-Al,O;  (200~250°C) 43%~16%,
(300~450°C) 7%~ 17%; CoO Co-Mao/MgO-Al,Oq 200~450°C
,» CO 90% , 200°C 99%, CO
1
Tab.1 Activity of the catalysts
co 1%
Catalysts
200°C 250°C 300°C 350°C 450°C
M0O4/Al,O, 19.4 27.2 395 59.9 87.6
CoO/AlL0, 14.0 14.63 19.88 22.6 35.6
MoOy/MgO-Al,0, 27.9 31.6 36.7 49.8 81.7
Co0-M0Oy/MgO-AI20, 99.0 98.8 97.6 96.2 91.7
K811 99.0 98.5 94.3 93.0 90.5
* :2.0MPa, 5000h % ), / 1, 0.5mL
XPS 2.
2 XPS (eV) (%)
Tab.2 XPSbinding energies of sulfured catalysts
E,(3ds.)/eV Mol % Ey(2pan)/eV oo
Catalysts Mo* Mo>* Mo® Mo* Mo>* Mo®* s [SS* s (s
M0O4/Al,O, 2284 2311 2323 542 10.2 356 1612 162.4 168.9 0.77
MoOy/MgO-Al,0, 2282 2313 2322 522 18.4 29.4 1612 162.5 168.6 0.79
Co-Mo/MgO-Al,0, 2282 2317 2325 502 28.2 217 1613 162.2 1685 0.82
1 Mo(3d) XPS , Mo(3d) Mo*. Mo**. Mo*

o (2] , Mo* ~ Mo® DE = E,(3dky)-
E,(3ds,)=3.1eV, DI =1(3dy,)/1 (3ck,)=1.5. (  2): Mo* 50.2%%~
54.2%, MgO. CoO , Mo™ , Mo , Ma**/Mo®*

: MoOJ/ALO;  0.29, MoOs/MgO-Al,O,  0.63,Co0-M00,/MgO-Al,O;  1.30. 1

, Mo
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1 Mo(3d) XPS
Fig.1 Mo(3d) XPS spectra of sulfured catalysts
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2 S(2p) XPS
Fig.2 S(2p) XPS spectra of sulfured catalysts

aM0O/AI, 0 bMoO/MO-AlLO; ¢ CoO-MAO/MO-ALLO, aMoOy/AL,O;  bMoOy/MgO-AlLO; ¢ CoO-MoO/MgO-Al,O;
2 S(2p) XPS . 161.56V. 16356V  168.56V
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Fig.3 Mo™-Mo* mechanism
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