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Direct synthesis of liquefied petroleum gas from syngas over hybrid catalyst
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Chinese Academy of Sciences, Dalian 116023, China)

Abstract: Direct synthesis of liquefied petroleum gas ( LPG) from syngas could be realized over a hybrid
catalyst consisting of methanol synthesis catalyst and zeolite. In this work, SAPO-5 was chosen consciously for
LPG synthesis, because its pore size (0.73 nmx0. 73 nm) is similar to that of Y zeolite. As expected, the
corresponding hybrid catalyst of SAPO-5 exhibits high selectivity (73. 0% ) to LPG, which confirms the
previous deduction that large pore size of zeolite was beneficial to LPG synthesis. In addition, as one step
process of syngas to LPG, the formation of hydrocarbons from methanol or dimethyl ether follows the

hydrocarbon pool mechanism.
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Figure 1

Effect of temperature on the reaction performance

2.1 MPa, 1500 h™", Cu-Zn-Al/Pd-SAPO-5=1/1 (by weight, granular mixing)
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Figure 2 NH,-TPD profiles of different Pd-zeolite catalysts
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Figure 3  Effect of pressure on the reaction performance
335 C, 1500 h™', Cu-Zn-Al/Pd-SAPO-5=1/1 (by weight, granular mixing)
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Figure 4 Effect of space velocity on the reaction performance
335 C, 2.0 MPa, Cu-Zn-Al/Pd-SAPO-5=1/1 (by weight, granular mixing)
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Table 1 Effect of ratio of the two components on the reaction performance
Cu-Zn-Al/Pd-  CO conversion Selectivity s /% Hydrocarbon distribution w /%

SAPO-5 x /% hgydrocarbon DME C, C, C, C, C,, LPG
2/1 74.2 57.5 0.5 42.0 5.1 6.4 14.9 44 .4 29.2 59.3
1/1 73.0 60.0 0.1 39.9 4.9 4.7 17.6 52.8 20.0 70.4
172 73.9 57.7 0.2 42.1 3.7 3.6 16.3 56.7 19.7 73.0

335 C, 3.0 MPa, 1500 h™", Cu-Zn-Al/Pd-SAPO-5 (by weight, granular mixing)
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