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Fig.1 XRD patterns of Cu,O catalysts prepared

with different methods
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Fig.2 Raman spectra of Cu,O catalysts
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Fig.3 FT-IR spectra of Cu,O catalysts
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Table 1 Catalytic performance of Cu,O catalysts

Catalysts Crieno/ % Syyp/ % Yo/ %
Cu,0(1) 70.3 80.1 56.3
Cu,0(2) 80.4 89.2 71.7
Cu,0(3) 54.1 75.3 40.7

Reaction conditions ; catalyst amount 2.5 g; HCHO amount
50 mL; C,H, flow 30 mI/min; temperature 90 °C ; reaction
time 8 h
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Fig.5 Effect of reaction time on catalytic performance of catalysts

Reaction conditions: catalyst amount 2.5 g; HCHO amount 50 mL;

C,H, 30 ml/min; reaction temperature 90 °C ; reaction time 12 h
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Fig.6 Cyclic test of catalyst

Reaction conditions: catalyst amount 2.5 g; HCHO amount 50 mL;

C,H, 30 mL/min; reaction temperature 90 °C ; reaction time 8 h
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Fig.7 XRD patterns of Cu,O catalysts after 6 cycles
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Effect of Preparation Condition on Structure and Catalytic
Performance of Cu,O for Formaldehyde Ethynylation

LI Hai-tao, BAN Li-jun, NIU Zhu-zhu, HAO Quan-ai, WANG Zhi-peng, MENG Ping-fan,
ZHANG Hong-xi, ZHAO Yong-xiang "
( Engineering Research Center of Ministry of Education for Fine Chemicals, School of Chemisry and
Chemical Engineering, Shanxi University, Taiyuan 030006, China)

Abstract: Cuprous oxide ( Cu,0) samples were prepared by liquid reduction method using copper nitrate
(Cu(NO,),) as copper source, sodium hydroxide( NaOH) as precipitant and sodium ascrobate as reducing agent,
by adjusting the addition method of precipitant and reducing agent. The effect of addition method on structure and
catalytic performance of Cu,O for formaldehyde ethynylation was investigated, combined with X-ray powder diffrac-
tion (XRD), Fourier transform infrared spectroscopy ( FT-IR), Raman spectroscopy ( Raman), Auger electron
spectroscopy ( XAES) and H, temperature-programmed reduction ( H,-TPR). The results showed that the adding
sequence of NaOH and sodium ascorbate played an important role in the properties and catalytic performance of
Cu,0. Cu,0(1), prepared by adding NaOH firstly, exhibited highly crystallinity and large crystal size, which
made it difficult to convert into active cuprous acetylene species. Cu,O(3) prepared by adding sodium ascorbate
firstly was excessively reduced to inactive metallic Cu’. Neither Cu,0( 1) and Cu,0(3) exhibited low catalytic per-
formance for the formaldehyde ethynylation. The Cu,0(2), which was prepared by co-adding of NaOH and sodium
ascorbate, showed high surface crystallinity and high dispersion of bulk Cu,O, which made the Cu,O efficiently
converted into active species cuprous acetylide. The Cu,0(2) sample showed the optimal catalytic performance for
formaldehyde ethynylation. Under the suitable reaction conditions, 1,4-butynediol yield reached 71.7%, after 6
cycles, remained about 56.5%.

Key words: 1,4-butynediol; Cu,0; formaldehyde ethynylation; preparation condition



