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Fig.1 Anderson-Schulz-Flory ( ASF) model for the

prediction of product distribution
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Fig.2 Qualitative interpretation of the ab initio atomistic

thermo dynamics study of the iron carbide structures
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Table 1 Reaction performance of different iron carbide catalysts

€o Co, Selectivity/ %
Temperature Pressure FeCHvIY
Catalysts H,/CO Conversion Selectivity Refence
/C /MPa CH C~C C C.- C
/% /% 4 2 4 2 Ty 5
Fe,C/HCS 340 2.0 1.0 64.5 438.3 23.1 15.2 26.3 32.6 [4]
Fe,C@C 340 1.0 1 73.2 30.4 21.8 26.7 30.6 20.9 [5]
Fe,C,/Si0, 270 3.0 2.0 39.0 - - 12.15 19.0 39 [6]

«_» o .
="no specific value given
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Table 2 Effect of different promoters on the reaction performance of Fe-based catalysts

Temperature  Pressure co €o, Selectivity/% ( Weight percentage )
Catalysts P AP H,/CO Conversion Selectivity . C Ce- . Refence
/% /% 4 2 2 T 3
Fe-K/rGO 340 2.0 1.0 58~64 49~52 26 7.9 62 4.4 [14]
Fe-Mn 250 1.5 2.0 45.1 19.2 12.0 10.5 33.2 44.2 [24]
Fe-Mg/rGO 340 2.0 1.0 58~64 41.1 36.6 346 21.7 1.1 [25]
Fe-Ca/rGO 340 2.0 1.0 58~64 43.0 37.0 382 23.0 1.8 [25]
Fe-St/rGO 340 2.0 1.0 58~64 447 38.7  30.8 21.7 2.8 [25]
Fe-Ba/rGO 340 2.0 1.0 58~64 46.0 383 432 17.3 1.2 [25]
Fe-Ag 280 2.0 1.0 71.4 45.6 14.8 7.5 43.0 34.7 [26]
Fe-MnK/AC 300 2.0 1.0 85.0 48.0 22.7 8.13 39.4 29.7 [27]
Fe-Mg-K/rGO 340 2.0 1.0 58~64 40.8 20.3 6.2 65.0 8.5 [25]
Fe-S/a-Al, O, 300 2.0 1.0 39.6 32.2 189 207 26.5 33.9 [21]
Fe/Na/S-CMK 340 1.0 2.0 14.6 40~50 17.4 6.5 55.5 20.6 [28]
Fe-Zr-Zn-K 340 1.5 2.0 95.9 21.8 21.4 8.5 40.9 29.2 [29]
Fe-Mn-V-K 320 2.0 2.0 94.8 20.7 200 392 9.9 30.8 [30]
1.4 ik Si0, . ALO, RSN, MgO ., ZrO, %A JH T FTO S

TE FTO HEAL S i H, A i i T3S i 736 2R
SRR, AR AR OB BA AE X 75 1 RO 43
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YEN FTO i 1k 7 19 2% /& 4 BL. Tian 2770 ff
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Recent Advances in The Development of Fe-based and Co-based
Catalysts for CO Hydrogenation to Light Olefins
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(1. Department of Chemical Engineering and Safety, Binzhou University, Binzhou 256603, China;

2. The State Key Laboratory of Oxo Synthesis and Selective Oxidation, Lanzhou Institute of
Chemical Physics, Chinese Academy of Sciences, Lanzhou 730000, China;
3. Editorial Department of Journal, Binzhou University, 256603, China)

Abstract; CO hydrogenation to light olefins is an important non-petroleum route to obtain olefins and the reaction

routes include direct and indirect methods. Direct synthesis progress of light olefins has the advantages of short reac-

tion route, high energy utilization and high economic efficiency. This paper reviews the recent research progress of

Fe-based catalysts and Co-based catalysts. The products in Fischer-Tropsch synthesis follows Anderson-Schulz-Flory

(ASF) distribution law and the selectivity of light olefins can be improved by using suitable promoters and carriers

in the Fe-based and Co-based catalysts.

Key words: fischer-tropsch synthesis; CO hydrogenation; Fe-based catalyst; Co-based catalyst; light olefin
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