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R 54K
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PR EITE 80 CRHEFEMLT | SR 5 Kt T W ot i
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1 Ti0, fC& BARR WOL/TIO, 44 IR IR %
Li-Mn/TiO, (R )% LAk .
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mm ) % AR [E 2 PR A 9 S A% (id. 10 mm) i .
FH 5 ST AHS B0 S5 7 R BRI, St ) s oz A vl AR
RIRE(0, : Nyj=4 : 5 GHSV =540 mL - g -
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WA B, AR ARG R(N, © CH, & 0=
5:10 : 4,GHSV=2280mL + g - h™" ) #AT T .
SN R E R TAT T RO A A MEE Y R (R o
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WAL (GC 2018, it ) A TEEZ W 5 504 .
1.3 E{LFIRAE

AL ) b 2 1 AR el Autosorb-iQ Fb 2 1T A3
FE . FESLAE 200 CHIEZS BB 120 min, DA
ARSI BN , ARRE (196 °C ) T BEF T
M, R BET Bk R mf .

XRD 43 #7 7£ PANalytical 2 #] ) X Pert PRO
Z BT X BT, SR Cu Koo FRIHRC N =
0.154 18 nm), HLI 40 mA, HLJE 40 kV, $9378
26 F10° ~80° .

XPS AR ESCALAB250xi %! X 545G H 1
T, PR TN 300 W Mg Ko B4R . C 1s 1454
284.6 eV AENBRUE , T3 Ak ) R A AL AL .
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FHZA(30 mL + min™" ) ZbHf 60 min Bk 25 {1k 5] %
T AW B 2 R AR 9y, Z IE R HI B, 78 CO, R
(30 mL * min™") FPIR B 60 min. W R 5¢ S Y
HF 2R (30 mL - min™) BT 20 min i AL
17 Iy BRI BR Y CO,, F2J5 LA 25 °C - min”! A FHIR
MR THELZE 950 °C, R TCD (A GG I 2% )
K, BRI 5, CO, FETREE L THA R i 2k .
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Z/5(30 mL » min™") ZbFH 60 min [ 2= 48 1k 57 22 16
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HAELIe 5 0, FEIERE T IHR AR 2k .
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FHZA(30 mL - min™) &b 2 60 min Bk 25 {4k 57 %
THT IR B 2% S K 43, SRIG R EIZE 100 °C, Uil
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Table 1 The performance of OCM reaction over different catalysts

Sper Conv. Selectivity Yield
Catalyst /(m®+g™) 1% 1% 1%

CH, C, C,H, CO, co C, C,H,
Li-Mn/TiO, 7.8 20.3 20.7 8.7 73.9 33 42 1.8
Li-Mn/TiO,(R) 2.8 20.3 19.4 7.5 72.8 6.2 39 1.5
Li-Mn/5%WO054/TiO, 4.1 28.1 58.0 36.6 25.6 14.9 16.3 10.3
Li-Mn/8%WO,/Ti0, 4.1 21.3 63.7 35.9 23.1 12.3 13.6 7.7
Li-Mn/10%W O,/Ti0, 4.5 20.5 64.6 35.8 21.7 13.1 13.2 7.3
Li-Mn/12%WO,/TiO, 3.5 14.5 60.2 26.2 27.5 10.7 8.7 3.8

Reaction conditions: 750 °C, CH, : O, : N,=10 : 4 : 5, GHSV = 2280 mL-g'*h™", 1.0 g catalyst

AE, C, EHEMERN CH, PRI W AS B P i, IR
b= CO, B HEME T I Ak, FEE WO, 1Y & i
5% S HNE) 10% (52553550, LRI C, S tA b
AN, W0 CH, AL 3R AN C, 72 R B R R % vE—
AHIMWO, 1) & i, B WO, 08 & 12% (5 &
SO B, CH AR 2000 F B B C, ¥ £ PEFI C,H,
Ve [ FEAIR, X FR I 22 19 WO, X Y B S Ak
TRV SRR . LIRS 45 /R ERAER WO,
(55 10 5% (T80, Li-Mn/5%W 0,/ TiO, #EAL 7
IR R Cy IR 2R 16.3%.
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et AL RIS H % AS | 5 XRD 5540 —2L .
Li-Mn/WO,/TiO, i1k 1) i b 2 1 AR BE WO, & 2 1
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Fig.1 Long term stability test over Li-Mn/5%W O5/Ti0, catalyst
Reaction conditions: 750 “C,CH, : O, : N,=10 : 4 : 5,
GHSV =2280 mL-g '+h™", I g catalyst
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Excellent Effect of Solid Acids Based on WO,/TiO,-supportedlithium-
manganeseoxides for Oxidative Coupling of Methane

CHENG Fei'?, YANG Jian'", YAN Liang ', ZHAO Jun', ZHAO Hua-hua', SONG Huan-ling',
CHOU Ling-jun""
( 1. State Key Laboratory for Oxo Synthesis and Selective Oxidation, Lanzhou Institute of Chemical Physics,
Chinese Academy of Sciences, Lanzhou 730000, China, 2. Weifang Municipal Public
Utility Service Center, Weifang 261000, China )

Abstract: A series of novel solid acid catalysts based on WO3/TiO,-supported lithium-manganese oxides (Li-Mn/
WO4/Ti0,) with different WO, loadings was prepared. The prepared catalysts were characterized via X-ray diffraction
(XRD), CO,-temperature programmed desorption (CO,-TPD), O,-temperature programmed desorption (O,-TPD), and
H,-temperature programmed reduction (H,-TPR) to elucidate the effect of WO, loading on the catalyst properties
and catalytic performance. The XRD and CO,-TPD results revealed that the WO; loading tended to promote the
transformation of the anatase TiO, to rutile TiO, and reduced the number of strong basic sites, which suppressed the
formation of completely oxidized CO,. Moreover, the O,-TPD and H,-TPR results revealed that the mobility of the
0" species was reduced in the Li-Mn/WO,/Ti0, catalysts. Thus, the Li-Mn/WO5/Ti0, catalysts with different WOj
loadings realized much higher C,(ethylene, ethane) selectivity than the pure Li-Mn/Ti0,, which was beneficial to the
oxidative coupling of methane (OCM). Moreover, the WO, loading enhanced the OCM catalytic performance of the Li-
Mn/WO5/Ti0, catalyst by promoting the generation of MnTiO; and contributing to the better dispersion of the active
componentson the catalyst surface. Owing to the synergistic interaction of the above factors, the Li-Mn/5%WO/Ti0,
catalyst exhibited the best performance among all the catalysts, giving the highest C, yield of 16.3%, at 750 C.
Key words: OCM; C, selectivity; WO; loadings; strong basic sites



