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Fig. 1 Catalytic performance of different catalysts for CO hydrogenation with the change of the reaction time
(Reaction conditions;n(H,)/n(CO)=2, p=4.0 MPa, T=250 °C)
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Table 1 The total alcohol and hydrocarbon distribution under different reaction time
Alcohol distribution/ % Hydrocarbons distribution/%
Catalyst t/d
MeOH EtOH C,,OH CH, C,-C, Cs
Cat-LP 1 99.4 0.5 0.1 14.8 14.6 70.6
2 99.2 0.3 0.5 28.7 24.8 46.5
3 99.4 0.3 0.3 28.8 26.1 45.1
4 99.4 0.4 0.3 40.5 27.5 32.1
5 99.5 0.3 0.2 44.0 28.2 27.9
Cat-PEG 1 35.4 62.2 2.4 2.1 28.1 69.8
2 35.6 56.4 8.0 1.5 32.0 66.6
3 36.1 51.9 12.1 1.5 35.3 63.2
4 40.6 45.5 13.9 1.5 35.0 63.5
5 43.9 42.3 13.8 1.6 35.3 63.1
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Fig.2 XRD patterns of catalysts before and after reaction
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Table 2 The crystallite size of Cu in catalysts (nm)

Catalyst Before reaction After reaction
Cat-LP 22.0 25.5
Cat-PEG 33.8 36.0
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Fig.3 H,-TPR profiles of catalysts before reaction
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Table 3 Textural properties of different catalyst before and after reaction

Specific surface area /( m’ - g_l )

Pore volume/ (em® - g™")

Average pore diameter /nm

Catalyst

Before reaction After reaction Before reaction  After reaction Before reaction After reaction
Cat-LP 16.8 16.1 0.070 0.061 16.7 15.1
Cat-PEG 60.3 74.2 0. 147 0.324 9.8 17.5
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Fig. 4 N, adsorption-desorption isotherms and pore size distributions of different catalysts before and after reaction
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Fig. 6 XAES spectra of Cul; VV of different catalysts before and after reaction
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Fig. 7 XAES spectra of Zn L;M,sM,; of different catalyst before and after reaction
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Table 4 The surface atom of different catalysts before and after reaction

Before reaction

After reaction

Catalyst (Cu+Zn) (Cu+Zn)
Cu Zn Al C 0O CuwZn Cu Zn Al C 0O Cuw'Zn
/Al /Al
Cat-LP  0.94 1.72 8.57 76.83 11.94 0.55 0.31 0.54 1.65 7.53 78.3 11.98 0.33 0.29
Cat-PEG  1.82 3.65 17.23 46.82 30.48 0.50 0.32 1.31 5.93 15.89 38.09 38.78 0.22 0.45
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Effect of PEG and Liquid Paraffin as Medium on the Structure
and CO Hydrogenation Performance of Cu-Zn-Al Catalyst
Prepared by Complete Liquid Phase Technology

LV Xiao-dong', YAN Xing', WANG Min', FAN Jin-chuan'** | HUANG Wei’"
(1. College of Chemistry and Chemical Engineering, Taiyuan University of Technology,
Taiyuan 030024, China;
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Taiyuan University of Technology, Taiyuan 030024, China;
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Abstract; The formation and use environment will have a major impact on the structure and properties of catalysts.
The Cu-Zn-Al catalyst prepared by complete liquid-method technology with PEG-400 and liquid paraffin as heat
treatment medium, and characterized by X-ray diffraction, H, temperature-programmed reduction, N, adsorption
and X-ray photoelectron spectroscopy, the effect of heat treatment medium on the catalyst structure was evaluated.
The effect of reaction medium on the CO hydrogenation performance of catalyst was investigated with the correspon-
ding heat treatment medium as slurry bed reaction medium. The results showed that PEG-400 as heat medium was
helpful to improve the specific surface area of catalysts, the dispersion of ZnO and the surface copper content, the
existence of anti-reducibility Cu” in the catalyst was conducive to form the synergy between Cu” and Cu’, PEG-400
as reaction medium could inhibit the grain size of copper growth in the reaction, improved the selectivity of ethanol
and C; hydrocarbon, but structure and surface composition of catalyst had great changes.

Key words: complete liquid phase technology; Cu-Zn-Al catalyst; PEG; liquid paraffin; ethanol



