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Fig.1 XRD patterns of CuZnAl catalysts before (a) and after (b) reaction
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Table 1 Crystallite sizes of Cu ( 111 ) before and after reaction /nm

Catalysts Before reaction After reaction
Cat-OA-0.05 33.8 31.9
Cat-TA-0.05 31.6 28.3
Cat-CA-0.05 28.8 29.6
Cat-CA-0.0625 30.9 27.7
Cat-CA-0.075 32.8 34.2
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Table 2 Acidity and consumption of H, of CuZnAl catalysts before reaction

Acidity Consumption of H,
Catalysts ' |
/(mmol'g_) /(mmol'g_)
Cat-OA-0.05 0.360 0.152
Cat-TA-0.05 0.355 0.168
Cat-CA-0.05 0.230 0.183
Cat-CA-0.0625 0.225 0.121
Cat-CA-0.075 0.351 0.129
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Fig.4 N, adsorption-desorption isotherms and pore size distribution curves of CuZnAl catalysts before (a) and after (b) reaction
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Table 3 Textural properties of different catalysts before and after reaction

Sperl ( m’ * g_] )

Average pore diameter

Vlmal/ (Cm3 : g_] )

Catalysts d/nm

Before After Before After Before After

Cat-0A-0.05 37.7 64.6 0.124 0.104 13.16 6.40

Cat-TA-0.05 32.8 68.3 0.085 0.127 10.42 7.44

Cat-CA-0.05 37.4 63.7 0.126 0.115 13.43 6.60

Cat-CA-0.0625 449 63.2 0.086 0.072 7.65 7.30
Cat-CA-0.075 334 55.0 0.113 0.088 13.57 6.37
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Table 4 The activity evaluation results of CuZnAl catalysts

X (CO) Selectivity ( C— % ( Mole fraction )) C2.OH/ROH

T/C Catalysts 1% ( Mass

/% ROH  DME €O, GH,  aciion)
250 Cat-OA-0.05 4.74 79.70 11.89 7.11 1.30 6.46
Cat-TA-0.05 5.66 77.01 12.00 10.51 0.49 3.92
Cat-CA-0.05 7.58 85.00 6.25 8.12 0.63 5.55
Cat-CA-0.0625 5.88 83.15 8.80 5.12 2.93 8.57
Cat-CA-0.075 5.48 85.36 8.73 5.55 0.38 4.39
280 Cat-OA-0.05 797 75.01 12.48 6.60 591 2.92
Cat-TA-0.05 3.72 44.40 33.95 13.56 8.10 1.83
Cat-CA-0.05 6.51 70.50 15.20 10.18 4.12 2.77
Cat-CA-0.0625 10.05 36.45 52.48 3.11 7.96 2.92
Cat-CA-0.075 6.44 74.43 17.80 4.30 3.46 1.22

Reaction conditions: feed flow rate=150 mL/min, p=4.0 MPa, n(H,):n(CO)=2
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Effect of Organic Acid Complexing Agents on the Structure and
Performance of CuZnAl Catalysts

YANG Deng-hui', LIU Jing’, GONG Jie', FAN Jin-chuan', HUANG Wei’
(1. College of Chemistry and Chemical Engineering, Taiyuan University of Technology,
Taiyuan 030024, China;
2. Key Laboratory of Coal Science and Technology of Ministry of Education and Shanxi Province, Taiyuan
University of Technology, Taiyuan 030024, China )

Abstract: A series of CuZnAl catalysts were prepared by complete liquid-phase technology with small molecular
organic acids ( citric acid, oxalic acid, tartaric acid ) as complexing agents and ethylene glycol as a gelling agent. The
catalysts were tested for performance of CO hydrogenation in slurry bed reactor and characterized by XRD, H,-TPR,
NH;-TPD, N, physical adsorption techniques, with the aim of investigating the influence of organic acid complexing
agents on the structure and performance of the catalysts. Results showed that the Cu” crystallite size and the amount
of surface acids of catalysts could be adjusted by changing the type and amount of acids, and the stability of catalysts
could be improved by adding the amount of citric acid appropriately. The amount of weak acid and Cu’ crystallite
size had important effect on the formation of higher alcohol. Activity results indicated that reaction temperature had
obvious effects on product distribution, they favored to the formation of higher alcohols at 250 °C , while the selectiv—
ity of dimethyl ether were higher at 280 °C , and there was a negative correlation between dimethyl ether and higher
alcohols on the catalyst selectivity.

Key words: CuZnAl catalysts; CO hydrogenation; citric acid; ethylene glycol



