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Effect of Hydrogen Reduction on Dispersion of
Nickel Supported on Porous Glass

Issei FUJIYOSHI

ABSTRACT
Nickel adsorbed on porous vycor glass was reduced by hydrogen in order to prepare a supported
nickel catalyst. The effect of hydrogen reduction on dispersion was investigated by the measurement
of hydrogen uptake and by the measurement of BET surface area, and by the observation of TEM

micrographs.

TEM observation showed that mean crystallite size was about 5 nm below 773 K, over 8 nm
above 873K after 20 hours. The mechanisms of sintering appeared to be crystallite migration below

773 K, atomic migration above 873 K.

Crystallite sintering was fast enough to affect dispersion above 873 K. The dispersion and BET
surface area decreased simultaneously during hydrogen reduction. This effect was notable at a higher
temperature. It is believed that the viscous support flow is peculiar to glass buried crystallite at an

elevated temperature.

The mean crystallite size by the chemisorption method did not always agree with that employed
by the TEM method, because the results of the chemisorption method included a few unestablished
factors, such as the extent of reduction, the degree of burial and the shape of the crystallite.
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Fig. 1 Overall sheme of gas adsorption apparatus.
B1, Ball gas buret; B2, gas buret; M1, Oil
manometer; M2, mercury manometer; H, Mer-
cury holder; S, Thermostat; T, Sample tube
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Fig. 2 Adsorption isotherm of hydrogen on Ni/PVG
at 298 K
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Fig. 3 Langmuir plot of hydrogen uptake assuming
dissociation during adsorption
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Fig. 5 Crystallite size distribution of dispersed nick-
el in Ni/PVG reduced at temperatures of 673

to 973 K
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Fig. 6 BET surface area and dispersion of Ni/PVG
reduced after 6 h
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Fig. 7 BET surface area and dispersion of Ni/PVG
reduced after 20 h
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Fig. 8 Crystallite size calculated by the TEM
method and by the chemisorption method for
Ni/PVG reduced at 773 K
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Fig. 9 Crystallite size calculated by the TEM
method and by the chemisorption method for
Ni/PVG reduced at temperatures of 673 to
973 K after 20 h
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Nomenclature
D  =dispersion [-1]
d.pem =crystallite diameter by chemisorption method
[nm]

drgym =crystallite diameter by TEM method [nm]

p =equilibrium pressure [mmHg]
v =hydrogen uptake [ml-STP/g]
w =supported quantity [mol/g]
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