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MEASUREMENT OF LARGE MOLECULAR MASSES. 1T

No. 16. —THE MEASUREMENT OF LARGE MOLE-
CULAR MASSES.

By WiLniam SUTHERLAND.

THE determination of the large molecular masses of such sub-
stances as the physiologist is occupied with, presents almost
insuperable difficulties when attempted by the usual methods
of the chemist. The vapour-density is unobtainable, and the
molecular lowering of the freezing-point of a solvent produced by
massive molecules is so small as to be merged in the experi-
mental error of the freezing-point of the solvent in its purest
obtainable state. The method to be proposed and discussed in
this paper is founded on the measurement of the coefficient of
diffusion of the substance through a solvent. The only difficulty
about measuring the velocity of diffusion of a substance of large
molecular mass is that the experimnent for measuring it has
to be prolonged for a time inversely proportional to the
velocity in question. Graham, the pioneer in the investiga-
tion of diffusion, made measurements of the velocity of dif-
fusion of albumen in water. If, then, we can establish a
dynamical relation between the velocity of diffusion of a sub-
stance and the size of its molecule, it will be possible to
measure the molecular mass of substances like albumen and
its products of more or less complete disintegration.

It is true that a very simple relation has been discussed in
connection with velocities of diffusion—namely, that the square
of the velocity of diffusion of a substance through a given
medium when multiplied by the molecular mass of the sub-
stance is a constant—that is, the kinetic energy of diffusion is
constant for all molecules under like conditions. H. Euler
(Wied. Ann., 1897, vol. Ixiii.) proposed this law from an em-
pirical study of known velocities of diffusion for non-electro-
lytes, Nernst having already supplied his beautifully simple
theory for the diffusion of electrolytes. Obviously, the rela-
tion discussed by Euler is an attempt to treat diffusion through
a liquid as a parallel phenomenon to the transpiration of gases
through porous partitions, for which Graham had discovered
his law that mv® is a constant. Indeed, in 1893 S. U.
Pickering pointed out that by regarding osmostic pressure
as the equivalent of gas-pressure one might be led to
conclude that mD* would be constant for different substances
of molecular mass m and velocity of diffusion D. He tested
this relation by experiments on a number of substances (Phil.
Mag., 1893, vol. xxxv.), and pronounced against its truth.
But quite recently (Comptes Rendus, Paris, 1902, vol. cxxxv.)
J. Thovert, who has developed a delicate and expeditious
optical method of measuring velocities of diffusion and has
applied it to a number of substances diffusing through water,
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