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Table 1 Interplanar Distance and the Lattice Parameter of SrTio.sMo.:0; . 5 Catalysts
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B 1 SrTio.sMo.10s- 5 #E4L3R 49 XRD B
Fig. 1 XRD patterns of the SrTio sMo.10;:- s catalysts

a: SrTio.quo_nO:l.s; b: Sl'Tio_qA]n_log_s
¢: SrTio.sZro.103; d: SrTiOs

B 0. XEEATAUREHEQHBE FESKY

SrTio.sMgo.1 05— s I Sr.Ti B F45G 8EM /Do
SrTio.sMo.105- s(M =Mg. Al, Zr) RFIAELTIH

Ols XPS 4 2 7R, FISCER © X O1s &

miller indices (hkl) and interplanar distance d / nm

radius of the

catalyst

lattice parameter / nm

100 110 111 200 211 220 310 doping cations / nm
SrTiOs 0.3907 0.2762 0.2254 0.1952 0.1549 0.1380 0.1234 0. 064 0. 3903
SrTio9Alo.10s-5 0.3902 0.2758 0.2250 0.1949 0.1512 0.1378 0.1233 0. 055 0. 3897
SrTio.sMgo.10a-5 0.3914 0.2766  0.2258 0.1955 0.1595 0.1382 0.1235 0.07s 0.3910
SrTie.9Zro. 103 0.3925 0.2777 0.2266 0.1961 0.1602 0.1386 0.1240 0. 080 0. 3912

F2 SrTio oMo 0s- 5 EALTH B P e AL R BR R AL AL BE
Table 2 Catalytic Properties of the SrTio.>M,.10:. s Catalysts for OCM Reaction

catalyst CH. conversion/ (mol % ) Ca selectivity / (mol %) Cz yield / (mol % /mol% )
SiTiOs 24.4 9.4 2.3
SrTie.9Zro (O3 27.6 29.4 8.1
SrTio.9Als 10s- 5 27.3 35.9 9.8
SrTio. sMgo 10i- 5 29.5 44.5 12.7
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Table 3 Surface State of Metallic Element on the
SrTio.sM,. 105 - 5 Catalysts

binding energy / eV

catalyst -
Zr3dss Al3ps,: Mg2psn Sr3dsis Ti2pss
SrTiOs 133.1 458.5
SrTie.9Zro. 103 181.8 133.1 458.4
SrTio.9Alo.10s - s 74.0 133.1 458.3
SrTio oMgo. 10s - 5 88.5 132.6 457.9

534 533 532 531 530 529 528 527 526
B.E./ eV

Bl 2 StTiosMo.10s- s BEILT K O1s XPS 3%
Fig. 2 0Ols XPS profiles of the StTic.sMo 105- 5 catalysts
a: SrTiOs; b: SrTio.9Zro. 05
c: SrTio 9Alo. 105 - 55 d: SrTio sMgo10s- 5
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AR EEE ([0]./[0]r, Ko [0]. KR E R M E
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Table 4 State of Oxygen Species on the SrTio.sMo.10;:- 5
Catalysts

Ol s binding energy / eV C: selectivity

catalyst

lattice oxygen  absorbed oxygen / (mol% )
SrTi0s 529.8(92.3%) 532.8(7.7%) 9.4
SrTie 9Zro.103 529.6(85.2%) 532.2(14.8%) 29.4
StTiosAlo 1055 529.5(73.0% ) 532.1(27.0%) 35.9
SrTio sMge103-5  529.5(70.7% ) 532.1(29.1%) 44.5

45t SrTie 9Mgo 1035

SrTiosAle1Oss
301 SrTiosZro.1Os

C: selectivity / (mol %)

5 l.O 1‘5 2‘0 2‘5 3I0
[01./ [0}/ %
Bl 3 SrTio oMo Os- s LR MR F AN S E
([0L/[0]) 5 C. EHHZE MK E

Fig. 3 Relation between absorbed oxygen species content
([0].7/[0]r) and C: selectivity over the
SrTio.sMo.10s - 5 catalysts
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fEHt TR B 2 B (LA {UE W SrTio.sMo.10s - 5 4
R FERHE SR, TH T W] RER v & m K
FEYFMERE, ik, HEARMK - BFFA BB
(O.-TPD) #EATHHST, N 4 iR Al WBRTLEME
AL, R EBRERE, XARKESEAYH 54
L RS8R, BRI R Ry EE

AR TR A BRI
500°C
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B 4 SrTiosMo. 05 - s 4L B9 O,-TPD
Fig. 4 O:-TPD profiles of the SrTio.oMo.10s - 5 catalysts
a: SrTiO; ; b: SrTio oZrs 105
c: SrTio sAle.10s- 5; d: SrTio osMgo.10s - 5
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A Study of the Catalytic Properties of SrTio.sM,.10s_ s Perovskite-type
Catalysts for Oxidative Coupling of Methane

MIAO Jian-Wen!-?

The structure and catalytic properties of SrTio.sMo.10s- 5 (M =Mg, Al, Zr) perovskite-type catalysts for ox-

idative coupling of methane

spectroscopy (XPS) and temperature-programmed desorption of oxygen(O:-TPD) methods. It has been shown that

doping the cations of lower valence

results in the higher content of adsorbed oxygen species on the surface of catalysts and thus higher C:-selectivity for
OCM reaction. It is suggested that the oxygen vacancies of SrTio sMo.10s- s
catalysts are the sites responsible for oxygen activation, and the adsorbed oxygen species on the surface of

SrTio.sMo.10s - 5 catalysts are the main active species for OCM reaction.
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(OCM) have been studied by using X-ray diffraction (XRD), X-ray photoelectron

(e.g. Mg?*, AI’*) to the B site of SrTio.sMs.10: - s perovskite-type catalysts

oxygen vacancy
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