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Direct Conversion of Syngas into Aromatics over Bif unctional
Fe/ MnO-ZnZSM-5 Catalyst
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(Institute of New Catalytic Material Science, Department of Material Chemistry, College of Chemistry,
Nankai University, Tianjin 300071, China)

Abstract: The direct converson of syngas into aromatics over hifunctionad Fe/ MnO-ZnZSM-5 ( n(90y)/
n(Al,0;) = 50) catalyst was investigated. Compared with Fe/ MnO, Fe/ MnO-ZnZSM-5 showed excellent
cataytic performancein this reaction , CO converson goproached 98. 1 % and aromatics selectivity was as high as
53. 1 % under the conditionsof V(CO) V(H,) V(Ar) =36 1,S/=1600h" ! , p=1.1MPaand T =543 K.
The reaction temperature 543 K was suggested optimum. The aromatization activity increased with increasng
Zn loading from 1. 5%to 7. 0 %. After 60 h time-on-stream, the CO converson decreased only by 0. 5 % under
the origind value, which demonstrated a good prospect for industria application of this bifunctiona catalyst.
Key words: iron, magnesa, zinc, ZSM-5 zeolite, bifunctiona catdyst, T synthess, syngas, aromatization
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Tablel FT reaction over Fe/ MnO-ZnZSM-5 and Fe/ MnO catdysts
Product sdectivity (%)

Catdys T/ K X(co)! % Others
CH, CoHy CoHg CsHs CsHg CsHs PhCH3
Fe/ MnO-ZnZSM-5 513 97.0 0.10 0.11 0.04 0. 26 0.29 36.18 6.79 56. 22
Fe/ MnO-ZnZSM-5 543 98.1 1.93 0.28 1.11 0.58 - 36. 50 16. 60 43.00
Fe/ MnO-ZnZSM-5 573 87.0 4.61 2.01 0.64 4.04 0.13 32.28 6. 00 50. 29
Fe/ MnO-ZnZSM-5 603 83.2 5.24 0.98 2.87 4.25 1.58 37.67 3.88 43.55
Fe/ MnO-ZnZSM-5 633 81.9 4.32 1.92 0.32 4.85 4.13 37.77 4.53 42.15
Fe/ MnO 543 85.4 4.49 0.16 1.37 7.06 2.50 —_ —_ 84. 40

Reaction conditions: V (CO) V(Hy) V(Ar) =3 6 1, SV =1600 h™t, p=1.1 MPa
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Table 2 Hfect of Zn loading on catdytic performance of Fe/ MnO-ZnZSM-5
Product sdectivity ( %)

w(zn/ % X (Co)/ % Others
CH4 C2H4 C2H6 C3H6 C3H8 C6H6 PhCH3

1.5 98.1 1.93 0.28 1.11 0.58 - 36.5 16.6 43.0

3.0 96. 6 0.98 0.22 1.33 0.13 - 35.7 17.2 44. 4

5.0 97.7 0.50 0.09 0.57 0.21 - 38.5 19.3 40. 8

7.0 95.0 0.33 0.43 0.09 0.24 —_ 40. 1 21.4 37.4

The reaction conditions are the same asin Table 1 but T =543 K.
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