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Fig.1 XRD patterns of CuO-ZnO catalysts before (a) and after (b) calcination
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Fig.2 TG/DTG profiles of CuO-ZnO catalysts
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Fig.3 TEM images of CuO-ZnO catalyst. CZ(NaOH) (a), CZ(Na,CO;) (b)
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Fig.4 Raman spectra of CuO-ZnO catalysts
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Table 1 Evaluation results of CuO-ZnO catalysts

Catalysts Creno/ % Sy % Yo/ %
CZ(NaOH) 89.9 89.7 80.7
CZ(Na,CO,) 97.6 93.5 91.3
CZ(NaHCO, ) 82.8 87.0 72.1

Reaction condition; The amount of catalyst was 2.5 g, the
concentration of formaldehyde solution was 35%, the con-
sumption was 50 mL, the reaction temperature was 90 °C and

the reaction time was 15 h.
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Fig.6 CZ(Na,CO;) cyclic test of catalyst
Reaction condition: The amount of catalyst was 2.5 g,
the concentration of formaldehyde solution was 35%, the
consumption was 50 mL, the reaction temperature was

90 °C and the reaction time was 15 h.
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Fig.7 XRD patterns of CuO-ZnO catalysts after reaction
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Study on Catalytic Performance of CuO-ZnO Catalyst
Prepared by Different Precipitants

LI Hai-tao, HAO Quan-ai, WANG Zhi-peng, BAN Li-jun, MENG Ping-fan, NIU Zhu-zhu,
GAO Chun-guang, XU Ya-lin, ZHAO Yong-xiang "
( Engineering Research Center of Minisiry of Education for Fine Chemicals, School of Chemisry and
Chemical Engineering, Shanxi University, Taiyuan 030006, China)

Abstract; CuO-ZnO catalyst with Cu : Zn molar ratio of 2 : 1 was prepared by coprecipitation method using
NaOH, Na,CO, and NaHCO, as precipitants. The catalysts were characterized by thermogravimetry (TG) , hydro-
gen-programmed reduction ( H,-TPR), X-ray diffraction (XRD) and Raman spectroscopy ( Raman). Combined
with the evaluation of formaldehyde acetylation activity, the effect of precipitation agent on the structure and cataly-
tic performance of the catalyst were studied. The results show that different precipitants have a great influence on the
dispersion of active components in the catalyst, and then show different catalytic activities in the reaction of formal-
dehyde acetylation to 1,4-butynediol. In the CZ(Na,CO,) catalyst, the active species CuO and ZnO form a CuO-
Zn0 solid solution, which improves the dispersion of CuO and the stability of Cu* under reducing atmosphere. After
activation, more active central species acetylene cuprous can be formed. The optimum alkyneization activity is
selective with 1,4-butynediol.

Key words: CuO-ZnO; formaldehyde acetylation; 1,4-butynediol; precipitants



