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PREPARATION OF NICKEL / ALUMINA CATALYSTS
BY GAS PHASE TO SURFACE DEPOSITION

Yoshimitsu UEMURA, Yasuo HATATE and Atsushi IKARI

Nickel / alumina catalysts were prepared by the deposition of nickel choride vapor on spherical

alumina (3.5mm diameter) followed by the reduction. The products were characterized by a

HCI-dissolving method (to determine nickel content), an electoron probe microanalysis (EPMA), and by a

tramsmission electoron micrograph (TEM).

The nickel content increased by increasing the deposition time in nickel chloride / argon, and it

decreased with an increas in the deposition temperature. The nickel particle diameters observed by TEM

ranged from 10 to 50 nm. Two kinds of nickel profiles, shell and uniform, were observed.
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Table 1. Physical properties of JRC-ALO-1

Form White sphere
Composition n+y—alumina
BET surface area (m*kg™!] 1 69x10° 1
Modal pore diameter [nm] 9.012)
Specific pore volume [m3'kg_ll 6.70x1074 12
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Fig. 1(a) Schematic diagram of experimental apparatus.

Fig. 1(b) Photograph of experimental apparatus.
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Table 2. Preparation conditions
R vaporization part deposition part Ni content [wt%]
un
No. Tv Fu Fe tu te Te tan tae Fa Fe Fa til te  te upper lower
(Ar) (Ar) (Hz) (Ar) (He2) sample sample
K] [em*min~!]  [min] (K] [min] [em*min™!] [min]
Gl 1073 300 500 205 150 1073 205 150 — 100 100 O 175 180  0.007 1.53
G2 1073 500 500 205 160 1073 205 160 100 — — 365 0 0 (0.17)* (0.17*
G3 1073 500 500 192 180 1073 192 180 100 100 100 192 90 90 1.43 1.73
G5 1073 500 500 196 180 1033 170 206 100 100 100 196 90 90 1.73 1.86
G6 1073 500 500 215 180 1013 159 236 100 100 100 215 90 90 1.96 2.20
G7 1073 500 500 194 120 1073 194 120 100 100 100 194 30 90 1.38 1.43

* The product was not fractionated.
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Fig. 3 Nickel concentration profiles.
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Fig. 4 Effects of deposition time on nickel content.
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Fig. 5 Effects of deposition temperature on nickel
content.
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Fig. 6 Transmission electron micrographs of nickel chloride vapor deposited nickel/alumina.
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Fig. 7 Tramsmission electron micrographs of nickel fine particles obtained from exit in G2.
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Fig. 8 Tramsmission electron micrographs of impre-
gnated  nickel/alumina
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Fig. 9 Transmission electron micrograph of ALO-1.
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Nomenclature

F4 = gas flow rate of argon or hydorogen introduced
from underneath of deposition part [cm®*min~!]

F, = gas flow rate of argon introduced from reactor

bottom [em®+min™!]
T4 = temperature of deposition part [K]
T, = temperature of vaporization part [K]
tse = time elapsed at deposition part defined in

Fig.2 [min]
tge = time elapsed at deposition part defined in

Fig.2 [min]
t, = time elapsed at vaporization part defined in

Fig.2 [min]
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