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Fig. 2. Dependence of sn.rface potential on pH for compressed 
monolayers of stearic acid on pure water and on a dilute solution 

of calcium chloride 

The increase in purity produced by successive 
distillations of the ha.rd water is seen from the way 
in which curves III and IV approach curve I. How
ever, even after the third distillation, sufficient 
calciwn is still present to cause a slight depression in 
a 0 at high pH values. · 

Surface potential measurements, made with a 
radioactive electrode under the same conditions as 
t~e (n - A) curves, gave the results presented in 
Fig. 2. The values of tl V are the potentials, uo 
longer dependent upon pressure, obtained when the 
film is compressed to an area/molecule less than a 0 • 

The films behaved reversibly, and the measurements 
were reproducible to within about 10 mV. With 
the purest water, tl V decreases apparently linearly 
fr~m + 400 mV. at pH 2 to + 170 mV. at pH 10. 
With a very dilute solution of calcium chloride, tl V 
drops suddenly at pH 7 to a slightly negative value 
at- pH 9 (curve II, Fig. 2). This curve is strikingly 
similar to previously published ( tl V - pH) curves• 
in which the sudden drop in fl V has been ascribed 
to ionization. This similarity suggests that unsus
pected impurities reacting with the acid to form a 
soap ~re also responsible for the more negative 
potentials observed by other workers at high p_H 
values. These workers, however, used buffered solu
tions of much greater ionic strength than those useci. 
in our own experiments. 

The results show that of itself ionization in the 
monolayer has no appreciable effect on the (n - A) 
characteristics of stearic acid, and a much smaller 
eff~cton the surface potential than previously supposed. 
It IS also demonstrated that if a hard water is to be 
purified by distillation, the process must be carried 
out carefully and repeatedly before the effects of 
dissolved impurities on the properties of acid mono
layers can be eliminated. 
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Proton Magnetic Resonance Spectra of 
Coals 

PROTON magnetic resonance spectra can give 
inform~tion about the arrangement of the hydrogen 
atoms m a solid1• Preliminary measurements have 
been made which suggest that this method may 
provide useful information about the distribution of 
hydrogen atoms in coal. 

Samples were prepared from hand-selected lumps 
o! b~ight coals containing more than 50 per cent 
v1tra.m. The samples were ground into cylinders of 
6 ·25 mm. diameter x 3 cm. long, the axis of the 
cylinder lying in the bedding plane. Part of the 
inherent moisture content of the samples was re
moved by heating them to 80° C. under a pressure 
of O ·2 mm. of mercury for 4 hr. The samples were 
then sealed into glass tubes to prevent resorption 
of moisture. Nuclear resonance measurements were 
ma.de at 90° K. using the apparatus described by 
Richards and Smith" and by Pratt and Richards8 • 

The second moments of the proton resonance 
absorption lines were obtained for three samples and 
are given in Table 1, together with the constitution 
of the coals. A slight anisotropy of line shape with 
orientation of the sample in the magnetic field was 
observed with the Llandebie, but not with the other 
coals. 

Table 1 

N.C.B. Percentage constitution Second 
Coal Code Moistn.re Carbon Hydro- Ash moment 

No. gelf (gauss)' 

Llandebie 100a 1·5 92·6 2·8 1 ·1 16 
Monk 

Bretton 602 3·2 83·1 5·2 0·4 19! 
Langwith 902 4·8 79·2 5·3 1·2 21½ 

One interpretation of the variation in second 
moment would be in terms of a variation in the ratio 
of the number of hydrogen atoms present in saturated 
hydrocarbon chains or rings to the nwnber of hydro
gen atoms attached to aromatic or graphitic struc
tures. Proton resonance spectra of aromatic hydro
carbons have second moments' of about, 10 gauss• 
and aliphatic hydrocarbons give spectra with second 
moments5 of a.bout 26 gauss•. On this interpretation 
the relative proportion of aliphatic protons increases 
as the carbon content of the coal decreases. X-ray 
diffraction investigations• on coal samples suggest 
that the gra.phitic or aromatic structure increases 
with increasing rank. 
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