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ON THE POISONING OF CATALYSTS.

II. The Poisoning Effect of the Lanolin-Beeswax-Grease Vapour
on the Oxyhydrogen Reaction on a Pd Wire.

By S6zasuro Oxo.

(Abstract)

In the preceding paper. the poisoning eflect of Apiezon Grease-N on the oxyhydrogen
reaction was found 10 be so negligibly small that the study was easily made only on the effect
of CO on the reaction. There is, however, a sort «of grease that presents a severe poisoning
effect. In such a case. il the grease poisoning is not laken into account, it seems as if an O,
treatment raises the degree of activity of Pd and on the contrary a H., treatment reduces it.”
Accordingly, it will be useful to report in datails how the grease poisoning affects reaction
types. .

The grease examined ‘consisted of lanolin and heeswax which were evacuated at 100°C for
24 hours. The apparatus used is much the same as in the preceding research, except only
one point as shown in Fig. 1, that is, the tap and the U-tube are exchanged in order to con-
dense the water vapour produced by the reaction with the U-tube cooled with woliil carbon
dioxide. The reaction temperature was 160°C.+0.1°¢C.

Pd was previously treated in the following five different ways.

'O Treatment: Pd was heated at 540°C in vacuum by conducting the electric current
for 30 minutes, then further at 300°C in O, under the pressure of 10 mm Hg. for 30 minutes,
and switching off the electric current, Jeft cooling for 30 minutes 1o 160°C, a desired tem-
perature, and then evacuated one minute and half just before beginming the reaction,

Ha Treatment: The O, used in O, treatment was replaced by H..

Oy Treatment :  After the heating in vacuvm at B40°C for 30 minutes, Pd was left to
stand {or the whole night. in O, of 10 mm Hg. at 160°C and il was evacuated just before
beginning the reaction. .

Hy Treatment: The O, used in Uy treatment was replaced by H..

Va Treatment : After a similar heating in vacuum as in the -four previous treatments, Pd
was evacuated for 30 minutes at 160°C.

Fig. 2 shows how the reaction types of the stoichiometrical oxyhydrogen mixture are
affected by each of those five pretreatments. In the upper part the curves represent the
pressure-time relations. And in the lower part, the curves represent the resistance increase-time
relations in which the real lines show the observed values and the dotted lines, the values
calculated from hydrogen concentration in the gaseous phase.
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By V. treatment, a pressure cuive with an autocatalytic nature is obtained. By Q4 or
O treatment, the reaction is not only great in velocity but also of no autocatalytic nature. By
Ha or Hg treatment on the contrary, the reaclion has an autocatalytic -nature, and especially
by Hy treatment the reaction velocity is more reduced than by V, treatment. As a first sight,
therefore, it seems a3 if O« tréatnent raises the degrée of activity ‘of Pd itself, hut H. treat-
ment reduces it. The following facts were, however, observed by further experiments. (1)
Pd, when left to stand in vacuum after any pretreatment, goes on falling in the degree of
activity ; even Oa or Op treated Pd comes to give the aulocatalytic reaction type. "(2) If the
Apiezon Grease-N is used in place of the lanolin beeswax grease or U-tube is cooled with
liguid O, all the pretreatments show no difference in their effect and all is of the O, type.

It has been, therefore, made clear that the difference due to pretreatments is caused by
the poisoning effect of such lanolin beeswax grease vapour as does not condence at a tem-
perature of —78°C.  Accordingly, the dilference due to pretreatments may be easily interpreted
in such a manner that O. is capable of converting the poison to be harmless or protecting
. Pd from poisoning, but H, is poor in such an ability. In consequence, in order to keep up
the activi-ty of Pd, it is better 1o leave it to stand in Q,. Even if it is left to stand in H,,
it would be better than left in vacuum. '

Marly investigators have proposed that H. reduces the activity of a catalyst and G, raises
it and they are apt 1o attribute these phenomena directly (o the structural change of the catalyst
itsell, Though it sometimes might be so, the poisoning of greases should be investigated more

extensively.
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