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Fig. 1 Simplified schematic representation of the reaction pathways
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Fig. 2 Reaction Network of Phenylacetylene Hydrogenation
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Fig. 4 XRD patterns and crystal structures of Al-Co IMCs with different molar ratios annealed at 650 °C
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Table 1 the weight fraction of Al-Co intermetallic compounds with different phases calculated from XRD patterns

Samol Weight fraction/% Particle
e AlCo AlyCo, Al,, Co, Al size/nm
CoAl, , 100 - - - 35
CoAl, , 79 21 - - 24
CoAl, , - 28 40 32 22
CoAl, , - 10 26 64 21

Elements weight atomic
percent/ %

percent/ %
CoK 64.67 45.68
AlK 35.33 54.32

15 a) CoAl, , R IHALE P SEM 5 b) CoAl, ; SR EDX BEE; o) CoAl, ; EIREMLEH T Co, AL TR M
Fig.5 a) The SEM image and b) the EDX spectrum of CoAl, ; IMC;c) the distribution of Co and Al elements in the CoAl, , IMC
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Fig. 6 The HRTEM images of a, b) CoAl, , and ¢) CoAl, ;, IMCs and the responding FFT images
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Fig. 7 The XPS spectra of Al-Co intermetallic compounds catalysts
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Fig. 8 Conversion of phenylacetylene and selectivity

to styrene on the Al-Co IMCs samples with different

mole ratio of Co: Al
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Fig. 9 Conversion of diphenylacetylene and selectivity

to cis-stilbene on the Al-Co IMCs samples with

different mole ratio of Co: Al
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Fig. 10 Catalytic conversion and corresponding selectivity
versus recycling times in hydrogenation of phenylacetylene
over CoAl, ; catalyst

The reaction was performed at 100 °C and

1.0 MPaH, in2.5 h
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Fig. 11 Catalytic conversion and corresponding selectivity
versus recycling times in hydrogenation of diphenylacetylene
over CoAl, ; catalyst

The reaction was performed at 100 °C and
1.0 MPaH,in1.5h
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Chemical Synthesis of Al-Co Intermetallic Compound

Catalysts for Selective Hydrogenation of Alkyne

XIU Jing-hai, CHEN Xiao" , YANG Zong-han, CAO He, BAI Zong-xuan, LIANG Chang-hai "
( Laboratory of Advanced Materials and Catalytic Engineering , School of Chemical Engineering ,
Dalian University of Technology, Dalian, 116012, China)

Abstract; Al-Co intermetallic nanoparticles are synthesized by chemical reactions of CoCl, and LiAlH, in 1,3,5-

trimethylbenzene for 12 h under 160 °C , followed by annealing of the reaction products at 650 °C. The as-prepared

samples have been characterized by X-ray diffraction, scanning electron microscope, transmission electron micros-

copy, and X-ray photoelectron spectroscopy. By varying the molar ratio of the elements cobalt and aluminum, the

composition of Al-Co intermetallic compounds can be modulated. The hydrogenation of phenylacetylene and diphen-

lacetylene were selected as probe reactions. The results show that Al-Co intermetallic compounds exhibit high selec-

tivity to olefins, and the catalytic activity of AlCo is obviously higher than that of other phase catalysts. In the hy-

drogenation reactions of phenylacetylene and diphenlacetylene, the selectivity of intermetallic products styrene and

cis-1,

2-stilbene is up to 80% and 90% , respectively.

Key words: intermetallic compounds; selectivity hydrogenation; phenylacetylene; diphenylacetylene; chemical

synthesis



