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Application of Fe—CN,_ composite in direct coal liquefaction
LI Yonglun' ,LIU Qi*,XIE Jing' ,LI Kejian' , WANG Lijun®
(1. Shanghai Research Institute ,China Shenhua Coal to Liquid‘and Chemical Co. ,Itd. ,Shanghai 201108 ,China;
2. School of Environment and Materials Engineering , Shanghai_Second Polytechnic University ,Shanghai 201209, China))

Abstract : In order to improve catalytic performance of "863" .catalyst in direct coal liquefaction,a N—doped carbon nanotubes (CN,) was
synthesized by chemical vapor deposition (CVD) using diethylamine as carbon source and nitrogen source, Fe/NaY as catalyst. The Fe—
CN, composite was obtained by impregnation of CN_ in"FeSO, solution. The structure and surface morphology of CN_ were characterized by
Ranman spectra, X ray diffraction (XRD) and scanning electron microscopy (SEM). The catalytic performances of Fe—CN, which was
used as catalyst promoter and catalyst in direct coal liquefaction were investigated. The results showed that the N—doped carbon nanotubes,,
with diameter of 50 ~ 100 nm and high degree of graphitization, were efficiently synthesized. The results of direct coal liquefaction indicated
that the catalytic performance was equivalent to that of the "863" catalyst when using 0.3% Fe—CN_ as unique catalyst,and the conver-
sion rate of coal and oil yield could be increased by 1.54% and 3.42% respectively when only using 0. 1% Fe—-CN_ as promoters for
"863" catalyst.
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Table 1 Proximate analysis and ultimate analysis of Shendong coal

Tk 57/ % TLRIT/ %
My Ay Var w(Car) w(Hyyr) w(04y) w(Nyy) w(Sga)
6.47 4.92 32.51 82. 04 4.50 12. 12 0.90 0. 46
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Table 2 The properties and ultimate analysis of the recycling solvent

B/ (g em™) A PDQOI/(mg - g™')  H/CJRFLI w(C) w(H) w(S) w(N)
0.990 5 0.49 18. 88 1.3 89. 49 9.718 0.002 7 0.021
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Table 3 The distillation range and group analysis of the recycling solvent
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IBP 5% 10% 30% 50% 70% 90%  FBP  #kikd ik IR IR BURGEHER BORJS R L2005 E KR

206.2 240.3 259.8 289.9 317.6 350.2 391.7 405.3

12.8 3.6 18.2 19.6 19.6 16.2 1.5
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Table 4 The catalyst dosage
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Fig. 1 Raman spectra of the nitrogen—doped carbon nanotube
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Fig. 2 SEM images of N-doped carbon nanotube and
Fe-CN, composite
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Fig. 3 XRD characteristics of N—doped carbon nanotube

and Fe—CN_ composite
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Table 5 Direct coal liquefaction results of Fe—

CN, composite

AT 23 SHE SN/ N VR e )i
G /% /% /% /% /%
A 86. 39 4.13 13. 40 11.79 50. 99
B 87.93 4.23 13.37 10. 28 54.41
C 89. 06 4.36 13.53 10. 06 55.55
D 83. 81 3.47 15. 49 11.56 46. 49
E 86. 27 4.01 15.07 10. 66 50. 78
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Fig. 4 The results of direct coal liquefaction with Fe—CN_
composite as the promoter for "863" catalyst
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Fig. 5 The reaction results of the coal liquefaction with

different proportion Fe—CN_ composite as the catalyst
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