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Preparation of Fe-Mn catalyst by hydrothermal method
and its catalytic activity for the synthesis of light olefins from CO hydrogenation

MA Li-hai, ZHANG Jian-li, FAN Su-bing, ZHAO Tian-sheng
(State Key Laboratory Cultivation Base of Natural Gas Conversion, Ningxia University, Yinchuan 750021, China)

Abstract: A series of potassium modified Fe-Mn catalysts were prepared by hydrothermal method and applied to
the catalytic synthesis of light olefins from CO hydrogenation. The catalyst samples were characterized by SEM,
TEM, XRD, H,-TPR and FT-IR techniques. Results showed that the prepared sample particles were spherical
with 50 ~70 nm size and the carbonyl and hydroxy groups were observed on their surfaces. The bulk composition
was mainly Fe,O, before the reaction. Fe,C, and MnCO, were formed after the reaction. The prepared samples
showed high activity and olefin selectivity under the given reaction conditions. Using the sample S,(Fe :Mn:C; :
K=3:1:5:0.10), the CO conversion and the olefin productivity reached 95.02% and 62.86 g¢/m’(H,+CO) ,
respectively. Compared with the catalyst prepared with co-precipitation method, the S, catalyst had lower CH,
selectivity (13.88% ) and CO, selectivity(13.98% ).
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Figure 1 SEM image of the catalyst S,
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Figure 2 TEM image of the catalyst S,
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Figure 3 FT-IR spectra of the catalysts
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Figure 4 XRD patterns of the catalysts before reaction
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Figure 5 XRD patterns of the catalysts after reaction
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Figure 6 H,-TPR profiles of the catalysts
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Table 1 Catalytic performance comparison of the prepared catalysts
CO conversion Product w/% Carbon Sel. s/% Productivity ( g/ ( mscomz)
Sample - — O/P - -

x/ % CH, C;-~C; C~C} i Co, CH, C; ~C; (@)
S, 95.23 34.35  23.68 31.26 10.70  0.76 26.33  23.19 33.76 15.26
S, 96.23 18.45 34.34 11.87 35.34 2.89 13.76  13.65 58.10 59.80
S, 95.02 18.76  37.31 12.21 31.71 3.06 13.88 13.98 62.86 53.41
S, 96.49 19.14 34.83 12.46 33.57 2.80 12.14 14.71 61.31 59.09
S; 95.04 17.95 31.73 11.96  38.35 2.65 13.43  13.37 53.29 57.61
Se 92.44 24.09 34.70 15.97 25.73 2.17 21.93  16.91 55.28 40.19
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