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Fig. 2 Catalytic properties of SrTi) - :Mg.0_ s catalysts for OCM

reaction

CH, conversion; ®: C; selectivity; A: C; yield
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Table 1 Interplanar Spacing and the Lattice Parameter of SrTi - .Mg.0:- s Catalysts

miller indices ( hk!) and interplanar spacing d / nm

catalysts 100 110 111 200 210 211 220 310 |attice parameter / nm
STiO; 0.3907 0.2762 0.2254 0.1952 0.1745 0.1549 0.1380 0, 1234 0.3903
StTiossMgoosOs_s  0.3914 0.2765 0.2256 0.1954 0.1747 0.1595 0.1381 0.1234 0. 3007
StTiooMga:0s-5s  0.3914 0.2766 0.2258 0.1955 0.1749 0.1595 0.1382 01235 0.3910
StTioeMgaz0s-s  0.3912  0.2770 0.2260 0.1957 0.1749 0.1597 0.1384 0.1237 0.3913
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Fig. 3 O1s XPS profiles of the SrTi; - .Mg .03 _ 5 catalysts
(1) measured and (2) after convolution treatment

a: SrTioesMgo.0sOs-5; b: SrTio.sMgo.10s- 5 c: SrTio.sMgo.20s- 5
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Table 2 State of Oxygen Species on the SrTi, - Mg.0;-;

Catalysts
binding energy / eV
catalysts -
adsorbed oxygen lattice oxygen
SrTi0s 532.8 (7.7%) 529.8 (92.3%)
SrTio.ssMgo.asOs-s 532.0 (21.1%) 529.5 (78.9%)
StTiosMgo.10s-2  532.1 (29.3 %) 529.5 (70.7 %)
SiTiasMge205-5  532.2 (35.5%) S529.6 (64.5%)
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Fig. 4 0O2-TPD profiles of the SrTi: - .Mg.0:- s catalysts
a: SrTiOs; b: SrTio.0sMgo.0sOs - 5
c: SrTio oMgo.10s- 5 d: SrTio.sMgo.20s- 5
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Fig. 5 Catalytic properties of SrTip.sMgo.10;- s catalyst for OCM
reaction in the presence (solid line) and absence (dash

line) of water steam

l: CH. conversion; @: C: selectivity; A: C; yield
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A Study of the Catalytic Properties of SrTi,_ .Mg.O;_; Perovskite-type Catalysts
for Oxidative Coupling of Methane

MIAO Jian-Wen"? FAN Yi-Ning*-' JIN Yong-Shu' CHEN Yi!
(! Department of Chemistry, Nanjing University, Nanjing 210093)
(? Department of Chemistry, Nantong Normal College, Nantong 226007)

The structure and catalytic properties of SrTii- .Mg.0s_ s perovskite-type catalysts for oxidative coupling of
methane (OCM) have been studied by using X-ray diffraction (XRD), X-ray photoelectron spectroscopy (XPS) and
Temperature-programmed desorption (Q2-TPD) methods. It has been shown that doping Mg?* cations to the B site of
SrTi; - .Mg.Os - 5 perovskite-type catalysts results in the formation of oxygen vacancies in the lattices of oxide cata-
lysts. With increasing the amount of Mg?* doped in the B site of SrTii- .Mg.0s-s, methane conversion and C;
selectivity first increase and then decrease remarkably. The SrTi; - .Mg.0s- s catalyst with x =0. 1 has the highest
methane conversion and C: yield. It is suggested that the oxygen vacancies produced by Mg?>* cations doping are the
sites responsible for oxygen activation, and the adsorbed oxygen species on the surface of SrTi;- .Mg.O; - 5 catalysts
are the main active species for OCM reaction. However, the over high content of the adsorbed oxygen species on the
surface results in the complete oxidation of methane. Introducing water steam into feedstock can improve the
catalytic properties of SrTii-.Mg.0s-s perovskite-type catalysts for OCM reaction at lower temperature. The
SrTio. sMgo.10: - 5 catalyst has the methane conversion of 28. 0 % with C; hydrocarbons selectivity of 36. 8 % under

reaction temperature of 550 C.

Keywords: OCM perovskite-type oxygen vacancy absorbed oxygen water steam
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