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Sorption of Hydrogen in Reduced Nickel

by Toshiichiro Jishima
Abstract

From the 1st Report

1) When hvdrogen is enclosed in a vessel with reduced nickel, as has been
desorbed, the presssre of the hydrogen deecreases rapidly at first and then begins
to decr:ase slowly and goes on decreasing thus for several dozen hours. In the
sorption experiments Litherto reported, a few of the authors indicate clearly
how far such decrease in the pressure was measured by hours, but many regard
the decrease in the measured pressure as due to adsorption alone,

The presant author, concidering all the possible causes of such decrease in
the pressure, found there were six, and having tested these six experimentally,
-adopted two as the efficient caises -— adsorption and diffusion into the ni:kel
——and rejected the other four.

2) To find the amount of adsorption that takes place, as distinzuished from
£iffusion, the relation between the sorption and the square root of the time in
hours was represented graphieally (Fig. 4), the reduced nickel being assumed to
be in a state in which it is possible to apply Ward's formula(Sorptiones /Timc)
for hydrogen diffusion. As may be seen in the figure, the first part of this
graphic relation is represented by a curve, and the latter part by a straight lina.

“The author therefore consillered from the figure that adsorption and diffusion

1) Proc. Roy. Soc. London. A 313, 522 (1931).
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took place together in the curved part up to the point where the straight line
begins and from there diffusion alone continved to act. The true amount of
hydrogen adsorbed was taken as the total minus the diffusion, tl:e amount of
which could be obtained by the extrapolation of the straight line to the axis of
sorption.

Fig. 6 represents the isothermal lines of adsorption obtained by t!.e above
method with reduced nickel gained from 5. 4062 gms, of nickel oxide.  These
isotherms coincide exceedingly well with Freundlich's formula of adsorption.

3) From these isothermal lines, the adsorption Leat of hydrogen was cal-
culated with Crapayron’s formula, the mean value being found to ke 16350 cals.
4) After the reduced nickel has Le:n brocght in contact with a smail quan-
tity of air, the isotherms for 200°, 150" and 1€0° C were again found, and then
the mean value of the adsorption keat was calculated by the same metlhod as
the foregoing and found to be 6497 cals. From this fact it will be unZerstood

that oxygen spoils the most active part of nickel.

From the 2nd Report
Adsorption of Hydrogen at Low Temperatures
1) By ti:e same method 23 in the first report, the gquantities of hydrogen
adsorbed in the reduced nickel gained from 5.553gms. of nickel oxide were mea-
sared at 100°. 50°, 19°, ¢°, —45.2°, —78.5°, —112’ and —183.5°C, special care be-
ing taken in the measurements at the low temperatures and isothermal lines
drawn. Nearly all these lines coincide with Freundlich's formula of adsorption,
but those under —45.2°C are compozed of two kinds of adsorptions and do not

apree with Freundlich's formula.
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2) The jsotherm at 19°C shows no special figure as compared with the
others, go it is clear that there is a fault in N_ N?kitin';)report, which dees not
include the measurements at low temperatures, in spite of his statement that
the isotherm at 19°C kas no relation with the pressure hecanse hydrogen makes
here a compound with nickel.

3) From these isotherms, the isobars were made as in Fig. 7 to find the
maximum and the minimum.

4) In a treaties of Benton and Wh1l:g the isotherm of adsorption at 183°C
goes extremely z'gzag, and it looks as if theré were some defect in their method
of exparimznt.  The auther took sperial care with the isothermal line at this

temperature and ohtained a smooth curve,

From the 8rd Report
Heat Treatment of Reduced Nickel and ils Relation with
the Sorption Veloeity and the Quantity of Hydrogen
1) With the reduccd nickel obtzined from 20.7344gms. of nickel oxide at
280°C, the sorption velocity ard the quantity adsorbed were measured the cons-
tant pressure of 20.30 ¢ms., and then the same experiments were repeated with
the same sample after one hour’s heat treatment at 3007, 3507, 400°, 450° and
500°C respectively.  The ralation between this heat treatment and quantities
absorbed is represented in Fig. 4.
2) The time required to reach the equilibrium of adsorption by ti.e metlod

deseribed in the last report was observerd to be'shortened by heating.

1) Z. Anorg.Chem. 154. 130 (1926)
2) 1. Amer. Chem. Scc. 52, 2325 (1932),
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e

3) It was observed that the diffusion veloeity of hydrogen kas no ralation

with the heating of the nitkel. ,
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