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Fig. 1 Propane oxidative dehydrogenation over VO, /SBA-15
catalysts with different V loading amount
(M) Conversion of propane; ( @) Selectivity of propene;
( A) Yield of propene
Reaction conditions: C;Hg: 0,0 N, =1: 1: 8;
T =500 °C; catalyst, 0.10 g;

total flow rate, 10 mL/min; time on stream, 30 min
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Table 1 Effect of Cs/V on catalytic performance of xCs-3V0,/SBA-15 catalysts for propane oxidative dehydrogenation
Catalyets Syt Pore volume C,H, Conversion Selectivity (%)
(m>-g™") (em® - g™") (%) C,H, CO,  Others
3VO,/SBA-15 604 0.80 13.6 57.1 39.2 3.7
0.01Cs-3VO,/SBA-15 600 0.80 12.0 67.1 30.7 2.2
0.02Cs-3VO,/SBA-15 600 0.82 10.6 74.3 24.2 1.5
0.03Cs-3VO,/SBA-15 540 0.82 9.1 75.8 22.5 1.7
0.05Cs-3VO,/SBA-15 541 0.82 8.4 78.9 19.8 1.3
0.1Cs-3VO,/SBA-15 526 0.82 6.7 83.6 14.8 1.6
Reaction conditions; C;Hg: 0,0 N, =1: 1: 8; T=500 °C; catalyst, 0.10 g; total flow rate,

10 mL/min; time on stream, 30 min
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Fig.3 XRD patterns of xCs-3VO_/SBA-15
(a) 3V0,/SBA-15, (b) 0.02Cs-3VO,/SBA-15, (¢) 0.05Cs-3VO0,/SBA-15, 0. 1Cs-3VO,/SBA-15
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Fig. 4 Raman spectra of xCs-3VO,/SBA-15 catalysts
(a) 3VO,/SBA-15; (b) 0.02Cs-3VO,/SBA-15;
(¢) 0.05Cs-3V0,/SBA-15; (d) 0.1Cs-3V0O,/SBA-15;
(e) 0.25Cs-3VO,/SBA-15
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(a) 3V0,/SBA-15; (b) 0.02Cs-3V0,/SBA-15;
(¢) 0.03Cs-3VO0,/SBA-15; (d) 0.05Cs-3V0,/SBA-15;
(e) 0.1Cs-3V0,/SBA-15
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Fig. 6 H,-TPR profiles of xCs-3V0,_/SBA-15 catalysts
(a) 3V0,/SBA-15; (b) 0.02Cs-3V0,/SBA-15;
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Fig. 8 FT-IR spectra of pyridine adsorbed on
xCs3V0,/SBA-15 catalysts
(a) 3V0,/SBA-15; (b) 0.02Cs-3VO0, /SBA-15;
(¢) 0.05Cs-3V0, /SBA-15; 0. 1Cs-3V0,/SBA-15
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Effect of Cesium Loading on Catalytic Activity of VO_/SBA-15

Catalysts for Propane Oxidative Dehydrogenation
GUO Jian-ping', YI Xiao-dong'*, WU Zhong-fang' , HUA Wei-qi’,
HUANG Chuan-jing' , WENG Wei-zheng', WAN Hui-lin'*
(1. State Key Laboratory of Physical Chemistry of Solid Surfaces, National Engineering Laboratory for Green
Chemical Productions of Alcohols, Ethers and Esters and Department of Chemistry ,
College of Chemistry and Chemical Engineering , Xiamen University, Xiamen 361005, China;
2. Yantai Wanhua Polyurethanes Co. , Lid. , Yantai, 264002, China)

Abstract: The effect of cesium loading on the performance of single-site ( pseudotetrahedral monovanadate VO, )
VO,/SBA-15 catalysts for propane oxidative dehydrogenation was investigated. The addition of Ce significantly im-
proved the selectivity of propene which was enhanced by about 10% at the same propane conversions. The catalysts
were characterized by XRD, Raman, H,-TPR, NH;-TPD and FT-IR spectroscopy of pyridine adsorption. The re-
sults indicated that the addition of a small amount of cesium did not change the structure and reducibility of active
centers but resulted in a decrease of Brinsted acid sites which favors propene desorption and prevents the overoxida-
tion of propene to carbon oxides.

Key words: propane; oxidative dehydrogenation; vanadia catalylsts; SBA-15; cesium



