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Fig. 1 0,-TPD-MS curves of NiO/y-Al,O, prepared by different methods
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®1 AETEHEFHIRERLFE O,-TPD-MS HISER
Table. 1 O,-TPD-MS result of NiO/y-Al, O,
prepared by different methods

Catalysts Peak Area T (°C) A /A (Ay/A)
a 1 2.39  444.8
2 0.30 554.2 0.13
b 1 0.79  483.2
2 1.64  549.8 2.07
3 0.20 610.4 0.25
c 1 1.06  483.9
2 2.42 550.7 2.28

a-solid-state exchange b- hydrothermal treatment

c- impregnation; 1-lower temperature peak;

2-medium temperature peak ; 3-higher temperature peak
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Table 2 XPS result of Ni(2p)on CeO,-NiO/y-Al, O,

Catalysts Areal Area2 A/ A
2 48888. 48 72804.33 1.49
3 50677.79 71752.05 1.42
4 55967.22 70725.44 1.26
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catalyst with different Ce contents
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Fig. 6 XPS fit peak of O(1s)
%3 O(1s) XPS HIEHER
Table 3 XPS result of O(1s)on Ce0,-NiO/y-Al, O,
Catalysts Areal Center Area2 Center Area3 Center A, /A, A/,
2 1.18 529.6 6.71 531.1 1.24 532.8 5.68 0.0045
3 1.22 529.6 5.92 531.0 1.66 532.7 4.85 0.0044
4 1.78 529.5 6.39 531.0 1.92 532.7 3.59 0.0030
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Study of Oxygen Species on CeQO, -NiO/A, O, for Oxidative
Dehydrogenation of Ethane to Ethylene

YU Lin'*, SUN Jian®, SUN Ming', HAO Zhi-feng' , FANG Yi-wen’
(1. Faculty of Chemical Engineering and Light Industry, Guangdong University of Technology,
Guangzhou 510006, China;
2. Department of Chemistry, Shantou University , Shantou 515063, China)

Abstract : Oxidative dehydrogenation of ethane to ethylene ( ODE) was investigated over Ni-based catalyst. The re-
sults showed that the catalyst prepared by impregnation has the best catalytic performance. Introduction of CeO, by
impregnation favors the increase of catalytic activity at lower temperature. Characterization of O,-TPD-MS , TPR
and XPS revealed that the non-stoichiometric oxygen species( 0, ., O~ and 0, ) played a critical role in the cata-
lyst activity at relative low temperature,, while the surface lattice oxygen species dominated at relative high tempera-
ture; The loading of CeO, reduced the reaction between NiO and y-Al,O,, promoted the distribution of Ni species
on the carrier, thus the amount of highly-distributed NiO microcrystalline which benefited the lower temperature ac-
tivity was enhanced. Also CeO, influenced the distribution of surface oxygen species, which mean that the relative
content of surface lattice oxygen was increased ; however the content of non-stoichiometric oxygen was decreased.
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