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Iron-based catalyst with magnesium additive for Fischer-Tropsch synthesis process

ZHANG Li-zhen', YANG Jun'?, YIN Wan-ociang1 , LI Run-sheng1
(1. Department of Chemistry, Jinan University, Guangzhou 510632, China;
2. Institute of Coal Chemistry, Chinese Academy of Sciences, Taiyuan 030001, China)

Abstract: A series of magnesium promoted precipitated Fe/Cu/K/Mg/SiO, catalysts (Mg/Fe mass ratio at range of 0 —
0.11) for Fischer-Tropsch synthesis (FTS) are prepared by a combination method of continuous co-precipitation and spray-
drying technology . The catalytic performance of these catalysts for FTS are investigated in a fixed bed reactor under condition of
523 K,2.0 MPa and 2 000 h™ ! with syngas of H,/CO = 2 for 230 h. The results indicate that the addition of magnesium additive
can improve the activity and stability of iron-based catalysts in FTS, enhance the Cs_ ; selectivity in product, increase the space
time yield of Cs, and total hydrocarbon selectivity , decrease the selectivity of CO, and inhibit the activity of WGS. However, the
excessive addition of magnesium additive will result in a rapid deactivation of the catalyst. The magnesium promoted iron-based
catalyst with Mg/Fe = 0.07 is the best among the five catalysts prepared. It has a high CO conversion of 90% , and good
stability . Its selectivity of C5, + C;., and CH, keep about 83% and 8% ,respectively,in the whole run period.
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Mg/Fe  BETREB/ fEB/ HETILILE/

HEALT B L m’ g™} em’og~? nm
Mg000 0 214.27 0.268 3.5,5.5
Mg002 0.02 250.15 0.281 4.5
Mg004 0.04 245.75 0.266 4.5
Mg007 0.07 236.76 0.325 3.5,6.0
MgO11 0.11 230.01 0.356 3.5,6.5
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Mg000 Mg002 Mg004 Mg007 MgO11
SN I 6] /h
84 229 86 230 86 230 86 230 86 230
CO AL (mol)/ % 69.25 60.99 68.03 65.89 79.79 78.64 86.80 82.34 84.78 75.17
H, # 4% (mol)/ % 30.38 26.42 28.14 29.80 37.23 37.37 42.91 39.21 36.53 32.56
CO + H, ¥ 463 (mol)/ % 44.41 36.12 41.89 42.25 51.40 51.11 57.34 53.39 52.50 40.33
(Hy/CO) y® 0.93 0.94 0.79 0.85 0.93 0.95 1.01 0.97 0.87 0.85
(Hy/CO) r6? 4.43 4.91 4.35 3.91 6.22 5.87 8.83 7.03 8.43 5.97
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Cros 9.73 11.34 13.68 14.62 14.05 15.60 14.26 14.46 9.77 10.74
Cs-11 19.75 21.75 22.87 24.26 24.99 25.49 27.06 29.02 29.44 30.66
Cio-1s 26.00 25.27 21.16 21.22 20.22 19.28 20.12 19.24 25.16 25.31
(o 29.26 26.00 23.68 22.29 22.54 21.96 21.12 20.57 21.41 19.09
Cr.a+Cs, 84.74 84.36 81.39 82.39 81.80 82.33 82.57 83.28 85.79 85.80
Ysr(Cs, )®/g-mL "1 -h~! 0.11 0.13 0.13 0.14 0.15 0.16 0.17 0.17 0.15 0.15
Ysr(HC) /g ml ™! +h~? 0.16 0.17 0.16 0.15 0.19 0.18 0.21 0.19 0.18 0.16
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