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Table 1 Comparison of the HDS activity, HYD activity
1 and HDS sdectivity factor of the catalysts
Sample  Loading/(w%) HDS/% HYD/% Selectivity
11 GDS1 40 19 7 372 0 47
Co Mo (0 36), GDS2 80 42 2 59 1 Q61
3 CoMo/Al1,05 GDSI, GDS2 GDS3 120 35 4 9 1 049
GDS3, M 005 4 0Wt%, 8 0 Wt% 12 0
Wi% ¥ Al,O5( 272m?. g ) 22
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HDS CoMo/ AL O; Mo
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ALO,  Al(2p) (T4 7 eV) . S(2p) g PP v
Mo(3d) 115~ 1. 18 £
315~ 3.2; , 20 15
Mo( 3ds;2) Mo(3dsn)
) D N
240 2136 21’)2 2I28 2'24
21 Binding energy/eV
1 1 Fig 1 Decomposition of Mo( d)+ S(2s) spectra
i of the sulfided CoMo/ AL, O samples
GDS2 HDS GDSI,
GDS3  HDS D 222 Cotythd &ix
. GDS2 HYD GDSI, Co(2psn) XPS 2
, GDS3 HYD CoMo
CDS2 HDS CDS3 ’ Co(2p32) XPS 779 2 eV
GDS1 s CoM oS Co9Sg 778. 2
co FTIR eV, s 781. 7 785. 0 eV
X PS Co s CoAl, O,
o1 CoMoS (Co(CoMoS) %) CoMoS
( ncomos/ mar) 2, , GDSI1



1754

31

GDS2 N CoMoS
GDS3

CoMoS

Table 2 Quantitative XPS result of the species over
the sulfided CoMo/ AL, O catalysts

Samples GDS1 GDS2 GDS3
Mo(s)/ % 74 2 770 75 6
Co(CoMoS)/ % 49 56 5 553
ncoMos/ NAT 0 64 1 41 1 33
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Fig 2 Decomposition of Co(2p) XPS patterns
of sulfided CoMo/ AL, O catalysts
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Table Frequendes and areas of the Vo, bands characteristic of adsorption sites of CoMo/ AL, O catalysts

Sam ple CO frequency/ (:m“ ! : CO peak area : : Acus s/ A cusos,
A+ OH MoS, CoMoS A+ OH MoS, CoMoS

GDSI1 2190 2154 2 108 2 069 Q 36 0 51 079 2 96 375
GDS2 2191 2153 2110 2 069 0 05 Q 08 1 78 8 78 4 94
GDS3 2190 2153 2 109 2 068 Q0 06 Q 09 1 21 4 86 4 01
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In Situ FTIR and XPS Study on Selective Hydrodesulfurization Catalyst of
FCC Gasoline

Qiherima?*, YUAN Hui*, ZHANG Yurhong', LI Hut feng?, XU Guang tong?”

1. The Institute for Chemical Physics, Beijing Institute of Technology, Beijing 100081, China
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Abstract Improvement of the selectivity of hydrodesulfurization ( HDS) for hydrogenation ( HYD) of olefins is crucial to
produce sulfur free (S < 0 001%) gasoline from fluid catalytic cracked (FCC) gasoline. A series of sulfided CoMo/ Al,O;
catalysts with different metal loading were prepared by pore filling impregnation. M oS, and CoMoS active phases on the surface
of sulfided CoMo/ AL, O; catalyst were identified and analyzed quantitatively by XPS and irsitu FTIR of adsorbed CO. The
results reveal that the increase in CoM oS phase on the catalyst surface improves the HDS activity and selectivity. And the HDS
selectivity correlates linearly with the ratio of active site number of CoMoS and MoS,, the higher the ratio of active site number
of CoMoS and MoS,, the better the HDS selectivity. In situ variable temperature FTIR analysis shows that CoM oS phase has
stronger electron accepting ability than MoS,. The strong electron deficient property of CoMoS active sites is the main reason for

its excellent HDS activity and selectivity.
Keywords /n situ FTIR; Carbon monoxide; XPS; Cobalt molybdenum catalyst; Selective hydrodesulfurization
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