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Table 1 Effect of Li* ‘Content in the Sample on Catalytic Performance

(at 750C, CH,/ air=2 and s.v.=6000ml/ g.h)

catalvss conversion O, |conversion CH, | selectivity C, | selectivity C,H, | yield C, | yield C,H,
(%) (%) (%) (%) (%) (%)
MgO 94.4 387 433 26.8 13.7 8.5
3mol% Li/MgO| 939 31.8 54.0 31.3 17.2. 9.9
5mol% Li/ MgO 93.1 320 58.0 33.2 18.6 10.6
"~ 10 mol% Li/ MgO 90.8 33.7 60.1 36.7 20.3 124
15 mol% Li/ MgO 75.8 279 64.4 38.2 18.0 10.7
25mol% Li/ MgO 384 15.5 70.8 36.7 11.0 5.7

ME1TR, Li'MA MgO AR FRR C, BHMSIEAH MR THE. Eit Li'00
mol %) A i B Se i (b AN C, WA BIRAEME, 41510 33.7%M 20.3%. Li*gEEHmM, W C,
TR b, PR TR, 23R C, SRtz .

XRD W45 REHN, Li'GR/ATFMET S mol%MAEs, {UHI MgO B@ﬁﬁﬁw& ES
RWF] Li,CO, MRS, Li'&iH 5 mol% MBS # Li,CO, &K 4.6 wt%, KF XRD
R, X4 Li'SRAT 10 mol% i, Li,CO, MARMERTET &S 2. XLHALTH
454 Li,CO, 5 MgO Z RIfFEFMEAER, X Li,CO, FREMEN, KTFABRME UBUH
A3 Li,CO, daAfl. BEHF Li,CO, &M, HRPHEIERYRE Li,CO, f1 MgO B3t
ﬁ 4 :
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Fig.1 Transmission electron micrographs
(a) MgO, 100000 x ; (b) 10 mol% Li/ MgO, 100000 x
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Fig.2 0,, XPS spcctra from Li/ MgQO j\\s

with varieus Li* content
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Fig.3 XPS spectrum from Fig.2¢
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Table 2 Relative Intensity of O,, Pcaks with Diffcrent

Binding Energy for the Spectra in Fig.2

relativity binding energy BE (eV)
intensity (%) : .
T 531.9 531.2 529.4
__catalyst _
3mol% Li/MgO 12.8 352 52.0
Smol% Li/MgO 14.6 39.5 459
10 mol% Li/ MgO 18.9 41.7 394
15 mol% Li/ MgO 229 417 354
25mol% Li/ MgO 26.5 41.5 320
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Fig.4 Li* content as a function of C,
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Fig.5 Photoluminescence spectra of
10 mol% Li/ MgO catalyst
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Fig.6 Effects of Li content in the sample on 14 = 208
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STUDY OF STRUCTURE AND SURFACE PROPERTIES
OF Li/ MgO CATALYSTS FOR OXIDATIVE
COUPLING OF METHANE
Jin Yongshu®  Yan Qijie® Huang Qingbing® WangYe® Chen YiP

(Center of Materials Analysis® and Department of Chemistry®, Nanjing University, Nanjing 210008)

The structure and suface properties of Li/ MgO catalysts with various Li* content for
oxidative coupling of methane have been studied using XRD. XPS. TEM and
photoluminescence  spectroscopy in conjunction  with traditional catalytic bchavior
measurcment. A good corrclation between C, sclectivity and relative intensity of surface oxygen
spccics corresponding to an O, XPS peak at 531.9¢V has been obtained. As an increasing
amount of Li* was added, the ratios 0§;/ 0,2; increased, passing through a maximum at
10mol% Li* and then decreasing. The variation of the ratios with Li content parallcled the
conversion of CH,, suggesting o§; ions are the active sites responsible for mcthane activation.

Keywords: methane oxidative coupling Li/MgO surface XPS



