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Effect of Polyethylene Glycol on Structure and Performance of
CuZnAl Slurry Catalyst

Gao, Zhihua Jia, Qin Cheng, Kai Yin, Lihua Huang, Wei*
(Key Laboratory of Coal Science and Technology of Ministry of Education and Shanxi Province, Taiyuan University of
Technology, Taiyuan 030024)

Abstract CuZnAl precursor was prepared by coprecipitation sedimentation method and modified by addi-
tion of polyethylene glycol (PEG600). Slurry catalyst was then obtained by heat-treatment using com-
plete-liquid phase technology. The performance of the catalysts for the direct synthesis of dimethyl ether
from syngas was evaluated in a slurry reactor. Characterization of the catalysts was carried out by powder
X-ray diffraction, H, temperature-programmed reduction, temperature-programmed desorption of ammonia
and X-ray photoelectron spectrometry. The results indicated that PEG600 could effectively promote the re-
duction of the copper species in catalysts and improve the Cu,O dispersion. The amount of acid and the
acidic distribution of catalyst were also changed due to addition of PEG600. Moreover, marked influences
were found on methanol synthesis and dehydration capability when PEG600 was added in different way. A
significant increase of activity was achieved when the catalyst was prepared in the condition of adding 0.5
wt% PEG600 into the solution of copper nitrate and zinc nitrate. This was attributed to the stable Cu,O with
small grain size formed during the heat-treatment process.

Keywords polyethylene glycol; coprecipitation sedimentation method; complete liquid-phase technology;
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Figure 1 Catalytic performance of different catalysts for direct
synthesis DME from syngas
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Figure 2 XRD patterns of different CuZnAl catalysts
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Figure 3 TPR profiles of different CuZnAl catalysts
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Figure 4 NH;-TPD profiles of different CuZnAl catalysts be-
fore reaction
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Table 1 NH;-TPD peak area of different catalysts before reac-
tion

Catalyst Weak acid Medium strength acid ~ Strong acid
C-0 902.89 97.52 —
C-Al0.5 268.60 2283.91 —
C-Cu0.5 2364.88 1390.50 649.72
C-Cul.5 966.80 294.63 942.51
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PR JE AR, B8 TR CuO o, &
ART AR R T R AR S (1) 43 A, [HIIS PEG600 (1)
VN0 7 20T AR A T P PR B4 BSCRT Y RE B 7K e ) S 3
SO AN R UG R BE K WP RN 0.5 wit% (1)
PEG600 I, 7E#AEBEFE R R R Cu0 BefdoE, A5
BB, ek s, B CO # b K B 3 .
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