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Abstract — This study selected the optimal catalyst for the process of producing Cy-alcohol by hydrogenating Cy-alde-
hyde, and carried out an experiment in order to establish the operating condition for maximizing the yield of Cy-alcohol.
The BET surface area and the specific area of copper were most excellent in CuO/ZnO/AL,0; (60:30:10 wt%) catalyst
produced using acetate as a precursor of copper and Na,COj; as a precipitant, and the catalyst also showed the highest
performance in Cy-aldehyde hydrogenation. Using a trickle bed reactor loaded with optimized catalyst, we attained 94.1
wt% yield of Cq-alcohol under the condition of 175 °C, 800 psi and WHSV=3 hr'. According to the result of compar-
ing with other catalysts used in the hydrogenation of aldehyde, the catalyst showed similar performance to that of Ni/kie-
selghur and higher than that of Cu-Ni-Cr-Na/Al,O; and Ni-Mo/Al,O;. According to the result of examining the stability
of the catalyst through a long-term catalysis test, the yield of Cy-alcohol decreased slowly after around 72 hours due to
the increasing production of high boiling-point byproducts.
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Fig. 1. Reaction scheme of C,4 alcohol synthesis from normal butene.
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Fig. 2. Schematic diagram of the reaction system.
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Fig. 3. Trickle bed reactor for isononyl aldehyde hydrogenation.
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Table 1. Catalyst surface area and copper surface area

Catalyst (composition)? S&, (m%/g) Sper (m%/g)
Cu0/Zn0/Al, 05 (30:60:10) 4.5 72.3
Cu0O/Zn0/AL,O; (45:45:10) 4.6 69.5
Cu0/Zn0/AL,0; (60:30:10) 8.0 67.0
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bCopper surface area
“Total BET surface area
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Fig. 4. Effect of composition on Cg-alcohol yield over CuO/Zn0O/ALO;
catalysts in a batch reactor (130 °C, 400 psi).
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Table 2. Catalyst surface area and Cu area of CuO/Zn0O/ALO; (60:30:10) catalyst

Catalyst name Cu precursor Basic precipitant Amount of catalyst (g) Sper (m?/g) Scu (m%/g)
Cat A nitrate NaOH 10 67 7.1
CatB nitrate Na,CO;, 10 80 8.0
CatC acetate Na,CO;, 10 83 8.1
CatD acetate Na,CO;4 100 67 7.3
CatE acetate Na,CO;4 1,000 72 7.5
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Fig. 5. Cy-alcohol yield over CuO/Zn0O/AlLO; (60:30:10) catalysts in a
batch reactor (130 °C, 400 psi).
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Fig. 8. Effect of space velocity on Cg-aldehyde hydrogenation over
CuO/Zn0/AL04(60:30:10) catalysts in a trickle bed reactor
(reaction temperature: 130 °C; reaction pressure: 800 psi; time-
on-stream: 24 hr).
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