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On the Mechanism of Acetone Hydrogenation

Yosumusa Kaneko, Hmomr Kasmiwazaxi,
AND TADASHI AYUZAWA
From Utsunomiya University, Ulsunomiya, Japan

For the purpose of elucidating the mechanism
of the acetone hydrogenation in the presence of
a Pt-black catalyst, the hydrogenation of acetone
was investigated at different temperatures.

The hydrogenation of isopropyl alcohol and
the decomposition of isopropyl alcohol were also
followed under the same conditions.

In the case of the acetone hydrogenation, the
isopropyl alcohol yield was constantly about
twice as much as that of propane. However, the
reaction rate of the isopropyl alcohol hydro-
genation was slower than that of acetone.

The decomposition of isopropyl alechol in the
helium gas, propane, yielded as much as acetone.

The presence of water did not prevent these
reactions, and propylene was not detected in
these reactions.

On the basis of the experimental resulis, a
mechanism of acetone hydrogenation is proposed
in which isopropyl alcohol and propane are
directly formed from acetone and hydrogen ac-
cording to Farkas and Farkas’ mechanism.
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A Critique on the Activity Tests of Commercial
Catalysts. V.Q; Catalysts

Tabao IsHn
From the Faculty of Engineering, Hokkaido
University, Sapporo, Japan
For the activity test of the commercial cata-
lysts, it is important to consider the correlation
between the catalystic activity and its working
conditions. From this standpoint, in this paper
the author has criticised the activity-test methods
now being used, such as direct comparisons of the
conversion degrees, the reaction rates, and the
rate constants.

In order to compare the activities of the
catalysts, the catalytic oxidation rates of SO. on
two commercial Japanese V.0s catalysts, A and
B, and a Monsanto V.05 catalyst, M, were de-
termined by analyzing the diagram of the frac-
tional conversion, z, against the time factor, V/F,
at temperatures (7T) between 400° and 600°C and
at z values of 5-98%. The calculated valueg of
the reaction rate, ri, were used to determing its
working conditions (i.e., the temperature and the
concentration distribution in the catalyst beds
worked adiabatically), and the optimum operating
conditions for each catalyst were estimated.

The following results were obtained:

(1) The catalytic activity was compared by
using the conversion degree at one designated
time factor, V/F. At V/F =112 X 10° m*® hour/
kg-mol, for example, A =51.5%, B=610%, M
=43.0% (B>A> M) at 425°C; 4=—=885%, B
—=815%, M —=835% (A>M > B) at 450°C,
and A = Bi== M = 86% at 550°C.

(2) The kinetic results show that one and the
same mechanism does not prevail under all work-
ing conditions, so Weller’s empirical rate equa-
tion was used in order to estimate the reaction
rate constant, k. A comparison of the activity by
using k values at one designated temperature did
not always apply to all other temperatures.

(3) The ultimate outlet conversion, z;, esti-
mated from the concentration distribution in the
catalyst beds at the inlet temperature (7o) of
420°C and with a catalyst-bed value (V) of 1.0
m®, showed z; =175, 68, and 71% for Catalysts 4,
B, and M, respectively. However, no marked dif-
ference could be found at V > 2.0 m® because z;
approaches the equilibrium conversion, z.. At T,
= 480°C, there is little to choose between the
catalysts.

(4) The optimum operating conditions for
each catalyst were analyzed and used as the most
reasonable activity-test conditions. By this
method, it was concluded that the catalytic ac-
tivities of all these commercial catalysts are ap-
proximately the same.
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