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THE DESORPTION OF THE ADSORBED GASES BY
- THE IMPACT OF SLOW ELECTRONS. (Il

The Desorption of the HO Molecules Adsorbed on a
Platinum Plate by Siow Electron Impact.

By Yosiokl IsikawA.

(Abstract)

" In order to determine the dissociation or predissociation potentials of a polyatémic mole-
cule, the present author performed experiments on the desorption by electron impact with
respect to the waler molecule, whose electionic spectrum had been relatively -well studied
among polyatomic molecales.

The. theoretical relation, eV'=hv, bas been abundantly checked in.a measurement of
spectroscopy and physics, but its direct application 10 a complex molecule in ¢hen1i¢1|_rcaction
has not been established. - | )

The close agreement between the dissociation potentials of the water molecule observed
in the present experiment and those already obtained from the absorption spectra constitutes a
further proof for the said relation 1o be applicable to such a complex molecule —as that of
waler - -;

The apparatns and the proceldnre used are the same-as given in the !previous papers.
{This Journaf, 16, 86, 119 (1942).) . i

After the walls of the diode and the platinum plate had been heated to above 350°C, and
evacuated, the diode was in such a high evacuated state as the desorption of the gas by slow
elecudn impact could be scarcely observed. When a trace of the water vapour was introduced
here, the platinam plate began to iesorb the permanent gas vigorously by ‘electron impact.
This shows that the adso plion layer covered the wall and the platinum plate.  Such a layer
occasionally reached to a thickness of more than 100 molecules, aml it could be reduced by
heatinz or by many hour's pumping. The monomolecalar adsorbed layer is ‘most favourable
to the performance of the experiment, because such a layer is relatively stable; Therefore, the

]

‘I'he experimental results are graphically shown in Fig. 2, where dp/ff is taken as the

present experiments were carried out under such a ‘condition.

ordinate, the accelemting potential in V as the abscissa. Jdp being the deflection of the

galvanometer, denotes the amount of the gas desorbed for 3 minutes; ¢ denol‘es thz impinging

electron current in mA. This accelerating potential is the cormrected value obtained by reducing

from the applied vollame the value 1.4V of the contact potential difference. ' The curve has
many breaks in the range 8V—30V. It comesponds to Seeliger’s " Anregungs-funktion ~ and
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it is presumed that at those breaks excitation phenomena present themselves.

Among the excited clectronic slates of tha water molecules caused by election impact,
some of these lead the_molecules. ta be, dlasoc:ucd or prediss 1al.cd Thﬁse .dissociation pro-
ducts generally™ ha\e Kinetic - ‘€nergy. This ? energy is’ lmpartcd duc 10 the process by which
the electronic energy Of - the ‘mélécule urns' o the nans{a_uo_‘h_alcnergj ‘of -the products. The
products having such a kinetic energy are capable of being desorbed from the adsorption layer,
overcoming the adsorptive force of the metal. Accordingly the breaks in the desorption curve
indicated  the appearance of dissociation or predissociation and se the accelerating pD{euuaI
mrreqpondmg to this bieak enables us to determiié the dissociation potcnm]

On the other hand, the excitation potential of water molecules can be génerally: determined
from 'its-absorption spectrum. Many absorption bands caused by: electronic :excitation  €xist in
the ultza-violet region below 2000 A. A comparison. is drawn. between the ‘spectral studies
hitherto made and the author's results, and is. given in Table 1I. The items concerning the
spectrum in the table are quoted from Sponer's _I\_Idlel;_ﬁlspektren Bd. I, In the lg\é}-cpiumn
of the ab]e are given the values delermnined from the breaks of the ‘d&'orpri'on curve. The
dissociation potentials converted into the wane—lengths by ‘using  the relation Av=el are
mentioned together. ’ :

A good coincidence between the dissocizlion potentials obtained from -the -absorption
spectrum of ;water and -those of the adsorbed waler molecules determined by slow electron
impact shows that while the water molecule is be:ng adsotbed on the surface. of _ plalinum its
clectronic state is not much perturbed. The theoretical relation Av=el aleo holds good in the
case of such a polyatomic molecule as that of water. The dissociation potential determined
by electron impact which has been converted ‘into-the wave-length by using this relation is in
good agreement with the excitation potential obtained from the absorption. bands, and the excita-
tion energies in question coincide, whether the excitationi method is by, the use of electron or
of photon. (Table IlL.)

The Laboratory of Physteal ICheur_aimlry, : -
Kyoto Imperial Universily. (Sudy 1, 1943)



