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Fig. 1 The catalytic performance of catalysts as function of temperature

Reaction conditions: cat 0.5 g, CH,/0,=2, GHSV=5 000 mL h"' g™’
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Table 1 The specific BET results of catalysts

Surface Area Pore Volume Pore diameter

Catalyst S ) /(e - ) o
Mg-ST 5.2 0.07 52.8
Ca-ST 4.6 0.09 81.0
Sr-ST 0.6 0.02 136.6
Ba-ST 9.5 0.05 3.7
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Fig. 2 X-ray diffraction patterns of catalysts
(a) Mg-ST, (b) Ca-ST, (c) Sr-ST,and (d) Ba-ST
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Table 2 Surface composition of catalysts observed by XPS

Surface composition * (at. % )

0,,A/(0,A+0, B)

Catalyst
M Sn Ti Cl 0
Mg-ST 4.4 22.2 2.3 0 71.1 67.3
Ca-ST 25.7 1.7 2.1 45.3 25.2 55.9
Sr-ST 20.6 10.6 2.6 27.7 38.6 69.6
Ba-ST 12.4 13.7 6.3 15.5 52.2 71.1

a C,, was not included.
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Fig.4 CO,-TPD profiles of catalysts
(a) Mg-ST, (b) Ca-ST, (c¢) Sr-ST, and (d) Ba-ST
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over a sodium-calcium oxide catalyst modified with chlo-

Catalytic Performance of MCl, -TiO, -SnO,
(M=Mg, Ca, Sr, Ba) Catalysts for
Oxidative Coupling of Methane

WANG Zhong-lai'*, CHEN Long ', LUO Xu'*, ZOU Guo-jun ', GAO Run-xiong ',
CHOU Ling-jun '*, WANG Xiao-lai '
(1. State Key Laboratory for Oxo Synthesis and Selective Oxidation, Lanzhou Institute of Chemical
Physics, Chinese Academy of Sciences, Lanzhou 730000, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: The performance of MCl,-TiO,-Sn0,(M=Mg, Ca, Sr, Ba) catalysts in oxidative coupling of methane
reaction has been investigated. The catalysts were prepared by grinding method, and characterized by BET, XRD,
XPS and CO,-TPD, respectively. The distribution of surface basicity strength is varied with the changing of M** in
the catalysts. The more weak basic sites on catalyst surface are crucial for the activation of methane; while the
strong basic sites bring the loss of active sites on catalyst surface. In addition, although the basic site can prompt
the conversion of methane, it can also bring the deep oxidative of ethylene. The lattice oxygen is selective to ethy-
lene product generation, and the selectivity to ethylene increase with increasing relative concentration of surface lat-
tice oxygen.
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