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— Selective Hydrogenation of Crotonaldehyde to Crotylalcohol
over Copper-Cadmium Catalyst —

Masatoshi Sucioka and Kazuo AOMURA
(Received April 12, 1973)

Abstract

Selective hydrogenation of crotonaldehyde to produce crotylalcohol over a copper-cadminum
catalyst was studied with special reference to the active species of the catalyst and the nature
of the catalyst surface.

Identical activity per unit surface area of the copper-cadminum catalyst was obtained by
different preparation methods of the catalysts for hydrogenation of crotonaldehyde. Thus, it
was considered that the activity and selectivity of the copper-cadminum catalyst for the
hydrogenation of crotonaldehyde arise when the catalyst is reduced by a hydrogen stream.

On the other hand, the activity and selectivity of the catalyst for the hydrogenation of
crotonaldehyde showed its maximum value when the catalyst was reduced at a temperature
close to the melting point of cadminum. Furthermore, the copper-cadminum catalyst for
the hydrogenation of crotonaldehyde was not poisoned by thiophene. This phenomena differs
from the case of copper catalyst as described in the previous paper.

From these results, it was suggested that the surface of the copper-cadminum catalyst is
almost covered by cadmium which diffuses to the catalyst surface when the catalyst is reduced
by a hydrogen stream. Consequently, the cause of selective formation of crotylalcohol in the
hydrogenation of crotonaldehyde on the copper-cadminum catalyst could be described as follows ;
the CHO group is predominantly hydrogenated as compared with the C=C group in the

crotonaldehyde molecule, since the adsorption of hydrogen on the catalyst surface is increasingly
weakened by cadminum.
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Table 1 Activity and selectivity of copper-cadmium catalysts by various preparation methods
Experimental conditions: W/F=5.24x10?g hr/mol, H,/CrCHO=14 (molar ratio)

. ivity of
oty Rencip ol convr T puugr - Tobus o sl Sio bl
180 10.17 0.61 1.79 707 76.50
200 19.12 1.40 3.42 14.30 75.00
220 18.87 2.34 4.40 12.13 64.40
Co-precipitation-1%* 240 36.14 3.69 8.25 24.20 67.00
260 40.70 7.95 10.95 21.80 53.60
280 52.28 12.88 15.80 23.60 45.20
300 54.20 20.65 17.90 15.65 28.90
200 2.60 0.85 0 175 32.70
220 6.81 2.00 0 4.81 29,40
Co-precipitation-2 240 15.25 3.80 0 11.45 75.10
260 24,92 5.81 1.31 17.80 71.50
280 39.45 16.10 9.22 14.13 38.80
300 54.24 30.67 15.48 8.09 14.93
180 10.23 0.47 1.81 7.95 77.50
200 10.78 0.99 2.25 7.54 70.00
220 21.00 270 3.90 14.40 68.60
Mixing-1 240 29.91 471 6.80 18.40 61.60
260 45.30 9.50 11.60 24.20 53.50
280 53.50 19.10 18.20 16.20 30.30
300 55.80 2410 18.10 13.60 24.40
220 310 0.97 0 2.13 68.70
240 7.19 1.63 0 5.51 77.00
Mixing-2 : 260 18.02 5.20 152 11.30 62.75
280 28.65 9.35 4,20 15.10 52.60
300 37.63 18.00 8.35 11.28 30.00
Mixing-3 300 8.74 3.04 0 5.70 65.30
Calcination®¥* 300 8.34 2.84 0 5.50 66.00

surface area: * 6.0 m%g, ** 1.0 m%g
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Fig. 2 Xeoray diffraction patterns of copper-cadmium
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