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Table 1 Catalytic activity of TiO,/Al, O;with variant Ti loadings

Ti loading (% ) (w) Conversion (% ) Selectivity (% ) Yield (%)

bMC MPC MPC

Al O, 54.2 87.0 47.2

1 52.0 87.0 45.2

3 52.5 87.2 45.8

5 54.3 88. 1 47.8

10 50.2 89. 1 44.7

20 48.5 89.3 43.3

TiO, 16.3 94.9 15.4

130 °C, 1.1 MPa, N, flow rate =30 mL/min, DMC/Propanol (mol) =1, feed rate =5 ml/h
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Fig. 1 XPS spectra of Ti2p of TiO,/Al, O,
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Fig. 2 Surface Ti concentration of TiO,/Al, O,
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Fig. 3 XRD patterns of TiO,/AlL 0, with variant loadings
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Fig. 4 BET surface area of TiO,/Al, O,
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Fig. 5 IR spectra of pyridine absorbed on Ti0,/Al, 0,
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Fig. 6 NH,-TPD profiles of TiO,/Al, 0 with variant loadings
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Effect of TiO, /Al, O, Loadings on Synthesis of Methyl Propyl

Carbonate by Gas-phase Transesterification

ZHAO Chun-xiang ', DING Yong-jie', ZHAO Tian-sheng **
(1. Departmant of Chemistry, Zhoukou Normal College, Zhoukou 466001, China;
2. Key Laboratory of Energy Resources & Chemical Engineering of Ningxia, Ministry-Province Co-cultivated
State Key Laboratory Base of Natural Gas Conversion Yinchuan 750021, China)

Abstract; The TiO,/Al, 0, catalysts with variant loadings for the synthesis of methyl propyl carbonate (MPC) via
the gas-phase transesterification of dimethyl carbonate (DMC) with propanol were characterized by means of XRD),
N, physical adsorption, XPS, NH,;-TPD and FT-IR of adsorbed pyridine. Experimental results indicated that the
Lewis acidic centers on the surface of TiO,/Al, O, were the catalysis active sites for the reaction, which attributed
mainly to Al,O;. TiO, as a modified component favored the selective formation of MPC. As the Ti loadings in-
creased, the dispersion of TiO, on the surface of Al,O; changed from monolayer to crystal phase and the BET sur-
face areas of TiO,/Al, O; decreased. The surface acidity of TiO,/Al, O, was not remarkably influenced while the
Lewis acidic amount increased firstly and then decreased slightly. When the Ti loading was 5% , the reaction
reached a maximum with the conversion of DMC, the selectivity of MPC of 54.3% and 88.1% , respectively.

Key words: Methyl propyl carbonate; Dimethyl carbonate; Gas phase transesterification; TiO,/Al, O, catalyst



