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Physico-Chemical Studies on Copper Catalyst. (VI)
The Velocity of Sorption of Hydrogen by Cupric Oxide.
By Shigeo HASEGAWA

The velocity of interaction at 120°C. between hydrogen and cupric oxides
treated at various temperatures was statically followed by measuring the pressure of
hydrogen The cupric oxide used was prepared by adding alkeli to the boiling
solution of cupric nitrate and then heated at desired temperature for 5 hours.

The x~t curves for cupric oxide treated at G14°C. are shown in Fig. 1, where

13

% is the decrease in hydrogen pressure and ¢ the time. It is supposed that the -

velocity of the decrease of hydrogen is represented by the equation (1), in which
a is the initial pressure of hydrogen and the two constants, n and &, depend on
. the temperature of treatment. On integrating (1), assuming that n is a little
larger than 1, (4) is obtained. Front Fig. 2, it is seen that (1) is applicable.
The values of n and. k given in Table 1 are independent of the initial pressure.
The x~t and zft~ % log, *a—_ curves for cupric oxides treated at various
a—x
temperatures are shown in Figs. 3 and 4, respectively and the values of n and k&
are given in Table 2. Both of them decrease with the increase of the temnperature
of treatment, n tending to 1.U0.
Assuming that the rate-determining process is the diffusion of hydrogen into
cupric oxide, the velocity formula (1) can be derived and the reaction between

hydrogen and cupric oxide is well explained.
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Fig.1 The z~¢ curves with
various initial pressures
for cupric oxide treated
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Fig.2 The x/t~1/t log a/(a~x) curves

for cupric oxide treated at 814°C,
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Table 1 The values of n and k& for cupric oxide treated at 614°C.

No. EF Trlzzzliifng:ﬁ pri;slltllri:al a 0.4343 n n k ‘ an k
() '(mmbly) | @ @ |

1l su 1115 |4.807x10-3| 1.10 |415x104| 1786 |7.41x10
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Fig3 The x~t curves for cupric oxides
treated at various temperatures.
No.t, 518%; Nobd, 614°; No.8, 660°;
No.7, 715°; No.8, 808°C.
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Figit The x{t ~ 1/t log a/Ca—x) curves for cupric oxides treated

-at various temperatures.
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Table 2. The values of n and % for cupric oxides treated at different temperatures.

b

No. Ef:?l&eﬁf ’ pri:sililirzg a 0.4343 n no | i an k
(°C) | _(mmHg) @ e
4 518 1 163.0 3.192x 108 1.20 11.91x 10~ 451.5 {5.13x 10-1
5 614 ’ 1755 | 2.768x10;% 1.11 | 2.37 x 10-4| 309.8 |7.33x10-=
6 660 l 176.0 2.607 x 10-% 1.06 | 1.28x 10-Y 2400  3.07 x 10-=
T 713 176.4 2.488 x 10~-"'; 1.01 | 0.28x 101 185.8 i 5.20 x 10-
8 ; 808 ‘ 177.6 1 2.457x 10-% 1.00 ; 0.07Tx 10-1 177.6 i 1.24x 10-?
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