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Tablel Textual properties of the Ni-Cu/SiO,catalysts

Catalyet Metal content BET Specific surface Averagepore Metalcrystalline
Ni( wt%) Cu (wi%) area/( m> - g™") diameter/nm size/nm
20Ni/Si0, 20.0 0 663 9.7 11.1
15Ni5Cu/Si0, 13.0 4.2 615 5.4 9.4
10Ni10Cu/Si0, 10.5 10.0 597 6.3 10.3
5Nil15Cu/Si0, 5.5 14.5 582 6.7 14.3
20Cu/Si0, 0 20.1 580 7.9 18.6
Si0, - - 875 3.8 -
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Fig.2 N,adsorption-desorption isotherms (a) and BJH pore size distribution (b) of calcined Ni-Cu/SiO, catalysts
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Fig.3 XRD patterns of calcined (a) and reduced (b) Ni-Cu/SiO,catalysts with different Ni/Cu ratios
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Fig.4 H,-TPR profiles of Ni-Cu/SiO, catalysts

with different Ni/Cu ratios
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% 2 [E Ni/Cu EE IR Ni-Cu/Si0, W& EE L7 BYD S s
Table 2 BYD hydrogenation of the Ni-Cu/Si0, bimetallic catalysts with different Ni/Cu ratios®

Catalysts P Coyn/ % Sy’ % Sypo % Sy Y
20Ni/Si0, 92.0 80.3 7.5 12.2
15Ni5Cu/Si0, 100 80.5 9.2 10.3
10Ni10Cu/SiO, 96.4 75.9 12.6 11.5
SNil15Cu/Si0, 68.3 75.5 16.8 7.7
20Cw/Si0, 6.2 100 0 0
Si0, 0.2 - - -

a. reaction conditions; catalyst dosage: 0.2 g, BYD concentration in the raw material ; 10% ( Weight percentage ) , solvent : 40

ml. methanol, reaction temperature; 50 °C , reaction pressure; 1 MPa, reaction time: 3 h, stirring speed: 800 r/min; b. conver-

sion of BYD; c. selectivity of BED; d. selectivity of BDO; e. selectivity of 2-hydroxytetrahydrofuran.
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Effect of Cu Additive on the Hydrogenation of 1,4-Butynediol
over Ni-Cu/SiO, Bimetallic Catalyst

TIAN Ya-ni, ZHAO Fang, WANG Chang-zhen " , LI Hai-tao, WU Rui-fang, ZHAO Yong-xiang "
( Engineering Research Center of Ministry of Education for Fine Chemicals, School of Chemistry and
Chemical Engineering, Shanxi University, Tatyuan 030006, China)

Abstract: The second metal modified Ni-Cu/SiO, catalysts with different mass ratios of 3 : 1, 1 : 1 and 1 : 3 were
prepared by supercritical drying and incipient impregnation method. And the promotion effect of Cu additive was
thoroughly characterized by ICP, BET, XRD, H,-TPR, H,-TPD, NH,-TPD etc. and tested on the hydrogenation
of 1,4-butynediol. It was found that the addition of appropriate amount of Cu into the Ni-based catalyst could not
only improve the dispersibility of active Ni species, but also promote the metal reduction ability and the hydrogena-
tion adsorption/activation capacity, which are benefit for the hydrogenation of 1,4-butynediol. The catalyst activity
was tested under a condition of 50 °C, 1 MPa H, pressure and reaction duration of 3 h, the results showed that
15Ni5Cu/Si0, with a little amount of Cu addition could achieve the complete 1,4-butynediol conversion and possess
the superior 1,4-butenediol and 1,4-butanediol selectivity with the lowest byproduct which is difficult to separate.
Key words: Ni-Cu catalyst; bimetallic catalyst; synergistic effect; hydrogenation of 1,4-butynediol



