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Fig.3 XRD patterns of the catalysts
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Table 1 Textural properties of the catalysts

FEAL R/ m? g LA em’ g fLA&/mm
Fe@C-1/2-700 219.6 0.25 4.0
Fe@C-1/3-700 292.8 0.23 3.8
Fe@C-FeSO, 1159 0.16 114
Fe@C-Fe(NO;); 60.6 0.08 4.5

TE SR BET BETHAURE G i R TEAR ;SR BIH BT M Y
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Table 2 FTS catalytic activities of the catalysts

A COREMERI%  CO,HEHRIEIC SRS (Frk COu)/% Can

C, Coy’ Cos™ Cs, /P

Fe@C-1/2-700 99.2 46.9 12.1 10.0 23.6 543 2.2
Fe@C-1/3-700 433 394 24.1 17.6 27.0 313 1.5
Fe@C-Fe;0, 71.4 40.3 22.1 14.6 21.8 41.5 1.5
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Fig.9 Stability test for 168 h FTS of Fe@C-1/2-700 catalyst
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green synthetic route to fischer—tropsch catalysts by complexing

and dissolving iron powder with citric acid

Fan Yujian', Wei Longmeng', Liang Zheng?, Gu Juwen', Qiu Songbai'?, Wang Tiejun'?
(1.School of Chemical Engineering and Light Industry, Guangdong University of Technology, Guangzhou 510006,
China; 2.Guangzhou Institute of Energy Conversion, Chinese Academy of Sciences, Guangzhou 510640, China;
3.Guangdong Provincial Key Laboratory of Plant Resources Biorefinery, Guangzhou 510006, China)

Abstract. Citric acid is one of the most productive biomass organic acids in the world and has
been widely used. In this paper, we used reduced iron powder as iron source, citric acid as
multidentate ligand and carbon source, and used ammonia to enhance the coordination
solubilization ability of citric acid to iron powder, so that it could quickly form a homogeneous
complex sol —gel, which was then carbonized to obtain carbon —coated core —shell iron —based
Fischer-Tropsch catalyst. In the performance test, the catalyst synthesized by direct dissolution of
iron powder with citric acid exhibited remarkable catalytic activity and stability, giving the CO
conversion of 99.2%, Cs, hydrocarbon selectivity of 53%, and the CO conversion activity was stably
kept above 97.3% for a time on stream of 168 h. The citric acid coordination method is greener and
safer, which avoid the use of iron salts such as ferric nitrate, and the risk of explosion and toxic
gases in the reduction process of iron salts. This synthesis method provides a new idea for the
green and safe production of catalysts.
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