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determine adsorption per se was made ; neverthe
less, the general results led strongly to the view (for 
which confirmation was forthcoming in contemporary 
literature2 ) that adsorption of water vapour is 
negligible provided th!l.t both the metal surface and 
the atmosphere are free from contamination. Iron 
was found to be particularly susceptible to the 
presence of disperse solid particles (for example, 
traces of ammonium sulphate3), while nickel pro
vided an extreme case of susceptibility to gaseous 
pollution (for example, traces of sulphur dioxide•). 

Experiments carried out about the same time but 
hitherto unpublished appear to bear upon Bowdon 
and Throssell's observations. Polished and degreased 
nickel surfaces were submitted to two-stage ex
posures, (a) to purified a ir saturated with water 
vapour, (b) to purified and dried air to which had 
been added a trace of sulphur dioxide. No visible 
change was produced at the end of either the first 
or the second periods of exposure. The experiment 
was then reversed, the specimens (polished and cleaned 
as before) being first exposed to the dry air containing 
a trace of sulphur dioxide and, secondly, to air satur
ated with water vapour ; between the two exposures 
the specimens were placed in a vacuum desiccator 
which was evacuated to remove sulphur dioxide 
other than any held by adsorption on the metal 
surface. No visible change result ed from the first 
exposw-e ; on transference to the saturated atmo
sphere, however, the specimens became rapidly 
covered with a visible film (spontaneous 'fogging'). 
The published work showed the presence of free 
sulphuric acid in such films, arising no doubt from 
the catalytic activity of the metal. Although entirely 
qualitative, the results appear to be significant as 
showing that adsorption of sulphur dioxide must pre
cede any adsorption of water vapour; they may, 
indeed, provide, a clue to the nature of the impurity 
responBible for the adsorption observed in Bowden 
and Throssell's experiments. 
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IT is interesting to note that the measurements 
(by weighing) of water vapour on metal surfaces 
reported by Dr. F. P. Bowden and W. R. Throssell' 
are in agreement with measurements (by insulation 
resistance determination) published twenty-one years 
ago 2 for the adsorption of water vapour on clean and 
contaminated mica surfaces. The accompanying 
graph has been plotted from these measurements by 
assuming a sodium chloride 'contamination' which 
would give a measurable insulation resistance for a 
thickness of electrolyte of the order of n;l.Olecular 
dimensions (lo-a cm.)-a. concentration of as low as 
10-• gram-equivalent per c.c. suffices. 

In our paper we find: "These observations mean 
that a fresh, clean mica surface, in an atmosphere 
of clean, unsaturated water vapour, takes on a measur
able layer of moisture only with the greatest difficulty; 
indeed, they seem to indicate that if perfect cleanli-
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ness were attainable, no measurable layer would form 
until saturation pressure was reached". 
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IT is clear from Dr. Vernon's and from Dr. Mac
aulay's observations that a variety of surface con
taminants can give rise to an apparently heavy 
'adsorption' of water vapour. vVe should expect 
this to be so since any hygroscopic substance will 
take up water in this way, and the results quoted 
are in harmony with our experiments . Wo find, for 
example, that if clean metal surfaces are washed with 
tap water and then dried, there is a large increase in 
weight when they are exposed to water vapour well 
below its saturation prossuro. 

With pure water vapour and with surfaces which 
have been cleaned by heating in vacuo , this is not 
observed. Nevertheless, the adsorption is appreciable 
and is meaaurable : in our experiments (both by 
direct weighing and by the use of polarized light) it 
corresponded to about one molecular layer when the 
relative pressure of water vapour was c. 0·7 and about 
two molecular layers when it was c. 0·95. The fact 
that the adsorption of water on clean surfaces is small 
is of general interest, since experiments which appear 
to show heavy adsorption are often quoted as evidence 
for long-range surface effects. 

F . P. BOWDEN 

W. R. THROSSELL 

Research Laboratory for the Physics 
and Chemistry of Surfaces, 

Department of Physical Chemistry, 
Cambridge. May 21. 


	Department of Natural Philosophy,Royal Technical College,Glasgow, C.l. May 10.

