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Fig. 1 XRD patterns of different catalysts
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Table 1 Textural properties of different catalysts

Catalyst Syer/ (m* « g™") Vp/(em® « g") D,/nm dyo/nM
Cu-Fe-Cat 123.2 0.329 10. 67 47.0

Cu-Cat 131.5 0.372 11.33 57.6

Fe-Cat 186.2 0.530 11.39 -
v-Al, 0, 197.4 0.595 12.06 -
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Fig.2 H,-TPR profiles of different catalysts
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Table 2 XPS analysis of different catalysts before reaction

Cu 2p,;,, Cu LMM
Catalyst
Binding energy/eV Auger energy/eV
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Cu-Cat 933.10 335.3
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Fig. 3 Effect of temperature on the reaction performance
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Fig. 4 Effect of pressure on the reaction performance
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Fig. 5 Effect of space velocity on the reaction performance
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Table 3 Reaction performance of syngas to light olefins over different catalysts

Catalyst Cu-Cat Fe-Cat Cu-Fe-Cat
CO conversion (C% ) 0.7 0.5 54.1
Oxy-/ (HCs+ Oxy- ) (C% ) 90.3 trace 8.9
Hydrocarbon distribution (C% )

C, 42.0 28.6 13.0
C,” 0.9 15.8 6.2
G’ 9.8 4.9 5.3
C,” 0.9 22.6 14.5
c,’ 10.4 4.3 3.3
C,~ 5.1 16.7 11.7
c,’ 5.9 0.0 3.7
Cs, 24.9 7.1 42.1
C,, /C(C%) 9.3 59.3 56.1

Note: Oxy-/(HCs+Oxy-) is represented as the percentage of oxygenated compounds in organic products.
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Fig. 6 Effect of temperature on Oxy- selectivity
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Catalytic Conversion of Syngas to Light Olefins over
Cu-Fe based Catalyst

FANG Chuan-yan' , WEI Jian', WANG Rui’, GE Qing-jie'* , XU Heng-yong'
(1. Dalian National Laboratory for Clean Energy, Dalian Institute of Chemical Physics, Chinese Academy of
Sciences , Dalian 116023, China;
2. Coal Chemical Catalysis Center, National Institue of Clean-and-Low-Carbon Energy, Beijing 102209, China)

Abstract: In this paper, a Cu-Fe based catalyst was prepared by impregnation method with y-Al, O, support. Com-
bined with characterization of XRD, H,-TPR and XPS, catalytic behaviors of prepared Cu-Fe based catalysts for
syngas to light olefins have been studied. The results show that Cu-Fe-Cat exhibits better reaction performance of
syngas to olefins than Cu-Cat and Fe-Cat, which indicates that a synergistic effect between Cu and Fe exists in Cu-
Fe-Cat, and such synergistic effect between Cu and Fe in Cu-Fe-Cat largely promotes CO conversion. The reaction
path of syngas to light olefins over Cu-Fe-Cat has also been discussed, and the main reaction path over Cu-Fe-Cat
is proposed that syngas conversion to light olefins via oxygenates.

Key words: Cu-Fe based catalyst; syngas; light olefins



