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Fig. 1 Hydrogenation reation experimental apparatus flowchart

1. Hydrogenation reactor, 2: Feed tank, 3: Pump, 4. Gas mass flow meter, 5: Gas chromatograph,

6: Online six-way valve sampler, 7: Condenser, 8: High-pressure separation tank, 9: Back pressure valve
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Table 1 Influence of calcination temperatures on strength and surface structure of supported Raney-Ni-Mo/Al, O,

Calcination temp.  Strength of Cat. H, release volume

Catalyst surface structure

Surface area Pore volume Average pore diameter

/C /(N+em™) /(L-g™")

/(m> - g™") /(em® - g™") /nm
820 93 1.05 124.6 0.26 7.67
840 127 0.26 115.5 0.24 7.32
860 154 0.17 95.5 0.22 8.99
880 174 0.11 84.4 0.18 8.57
900 185 0.09 54.7 0.11 9.61
950 197 0.04 24.3 0.07 8.03
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Fig.2 XRD patterns of alloy Ni-Mo/Al, O, by calcined at

different temperatures for 2 h
A, B, C: alloy-Ni-Mo/Al, O, calcined at 820 °C, 860 C ,
950 °C respectively.
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Fig.3 XRD patterns of Raney-Ni-Mo/Al,O; by

extracted aluminum with sodium hydroxide solution

D, E, F. Raney-Ni-Mo/Al, O, catalysts corresponding Alloy-Ni-

Mo/ Al, O, calcined at 820 °C, 860 °C, 950 °C respectively
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Fig. 5 Catalytic activity and stability of Raney-Ni-
Mo/ Al, O; catalysts for indene hydrogenation
A, B, C: Raney-Ni-Mo/Al, O; catalysts corresponding
Alloy-Ni-Mo/Al, O, calcined at 860 °C, 820 °C, 950 C

respectively
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Fig. 6 SEM images of fresh catalyst and catalyst after 1 000 h reaction

A Fresh catalyst, B: Catalyst after 1 000 h reaction
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Fig.7 XRD patterns of catalyst after 1 000 h(H) reaction
After regeneration( G) and fresh catalysts(1)
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Table 2 Surface structure of catalysts

Catalyst Catalyst

Fresh
Parameters after reaction after

catalyst

for 1 000 h  regeneration

Surface area/(m” - ¢g”') 97.5 82.4 94.5
Pore volume/ (em® « g™") 0.22 0.18 0.20
Average porediameter/nm  8.99 8.76 8.87
34 18
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Preparation of the Supported Raney-Ni-Mo/Al, O, Catalyst
and Its Catalytic Hydrogenation of Indene

LUO Guo-hua, XU Xin, JIN Hai-bo
(School of Chemical Engineering, Beijing Institute of Petrochemical Technology, Beijing 102617, China)

Abstract; The Raney-Ni-Mo/Al, O, catalysts for hydrogeneration of unsaturated organic compounds were prepared
by kneading and extruding the nickel-aluminum alloy powder with pseudoboehmite at a mass ratio of 1 : 1, calcined
at different temperatures and leached out the aluminum with sodium hydroxide solution. XRD, BET, TG-DTA, and
SEM measurement methods were used to analyze and determine the characteristics of the catalysts. Meanwhile, the
catalytic hydrogeneration preformance of the prepared catalysts was investigated in a continuous fixed-bed hydrogen-
ation reactor with indene hydrogenation reaction as a reaction probe. The results show that the calcination tempera-
ture plays an importment role in the compressive strength of the supported Raney-Ni-Mo/Al,O;, and the more ap-
propriate calcination temperature is 860 °C , the crystal phase transformation from NiAl, phase to Ni,Al, phase at
that appropriate temperature not only improve the hydrogenation activity of the prepared catalyst, and also enhance
the compressive strength of the supported Raney-Ni-Mo/Al, O, by oxidizing aluminum to generate a-Al,0; phase. In
addition, the supported Raney-Ni-Mo/Al, O, catalyst used to the hydrogeneration of indene exhibits a high catalytic
activity and activity stability. Under the reaction conditions of reaction pressure 2. 0 MPa, inlet temperature 180
°C, fresh oil space velocity 2 h™" , and volume ratio of hydrogen to 0il 300 : 1, the conversion of indene was higher
than 90% in the reaction period of 1 000 h.

Key words: nickel-aluminum alloy powder; supported catalyst; raney Ni; indene; catalytic hydrogenation



