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Preparation and properties of copper-based catalysts with high
specific surface area and high dispersion
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Abstract: Cu—0O—Al framework catalyst with high specific surface area (383.87 m?/g) and high dispersion
(42.74%) was successfully prepared by improved coprecipitation method with the catalyst precursor
synthesized at pH=5 precisely and pre-dried with n-butanol. The results showed that the synthesized
catalyst exhibited higher catalytic activity because of the increased specific surface area, larger pore volume,
smaller copper particle size and higher dispersion brought by the improved preparation method. The
stability of the catalyst was further enhanced by the Cu—O—Al framework structure which significantly
inhibited the migration of copper particles. The catalytic performance of the catalyst (CuAl; with Cu/Al
molar ratio of feeding of 0.3) in conversion of 1-methoxy-2-propanol (MOP) into 1-methoxy-2-acetone
(MOA) led to a conversion rate of 85.2% and selectivity of 55.7% a 300 °C and liquid hourly space velocity
of 1.75 h™%. which were almost unchanged in the range of 1.75~2.00 h™, Moreover, the catalyst still kept its
activity stably even after 32 h, while the catalyst prepared by traditional impregnation method (IM-CuAl)
displayed no catalytic activity at this hourly space speed.
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Table 1 Texture properties and composition of CuAl, and
IM-CuAl catalysts

Cuft Culril phkmpy FHL 5
HEI%  FEI% (m%g) #%mm  (cm®g)

AL

CuAl; 5.42 — 266.86 10.67 0.95

CuAl, 10.96 — 278.58 16.08 1.42

CuAl; 15.73 42.74 383.87 12.46 1.74

CuAl, 19.25 — 304.56 10.63 1.18

IM-CuAl 15.68 9.67 76.97 3.5 0.32
T = oA,
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Fig. 1 XRD patterns of CuAl, series samples
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Fig. 2 N, adsorption-desorption isotherms (a) and pore
size distribution curves (b) of catalyst samples
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Fig. 3 TEM images and particle size distribution (insert)
of CuAl; (a) and IM-CuAl catalysts (b)
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