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Effect of the source of Cu and Zn on the ethanol synthesis
from syngas over CuZnAl catalyst
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Abstract; CuZnAl catalysts were prepared using different sources of copper and zinc through complete liquid-
phase technology. The catalytic performances for the ethanol synthesis from syngas were investigated in a slurry
phase reactor. The catalysts were characterized by XRD, H,-TPR, NH,-TPD-MS and BET technology. The
results suggest that replacing copper nitrate with copper acetate would restrain the reduction of Cu,O in the heat
treatment and raise the surface areas of the catalysts. It also provides suitable acid sites and pore sizes for higher
ethanol selectivity. The selectivity of total alcohols reaches 45. 6% and the ethanol selectivity accounts for

28.7% .
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Table 1 Catalytic performance of Cat-0, Cat-Cu, Cat-Zn and Cat-Cu-Zn

CO conversion ROH selectivity Alcohol distribution w/% HC selectivity
Catalyst /% - CH,OH C,H,0H n-C,H,0H S %
Cat-0 13.6 52.9 95.7 3.0 0.1 36.8
Cat-Cu 15.4 45.6 35.5 28.7 35.7 46.8
Cat-Zn 10.5 14.5 82.8 17.2 0.0 29.4
Cat- Cu-Zn 11.4 32.2 66. 8 9.9 23.3 48.6

reaction conditions; =250 C, p=4.5 MPa, H,/CO=2, feed gas flow rate=150 mL/min, ROH for total alcohols and HC

for hydrocarbons
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Table 2 H, consumption, surface area and pore size of Cat-0, Cat-Cu, Cat-Zn and Cat-Cu-Zn before reaction

Catalyst H, consumption m/( mmol-g_)) BET surface area A/(m’-g}) Pore size d/nm
Cat-0 1.82 10.2 14.7
Cat-Cu 4.44 44.4 9.1
Cat-Zn 5.00 22.7 11.6
Cat-Cu-Zn 3.94 36.9 3.5
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