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	termine the values of a and thence to calculate the virial;

and this we find varies for carbonic acid gas nearly inversely
to ([=V])^{0.9}. There is, thus, a rough approximation to satisfying
Van der Waals's equation. But the most interesting
result of Amagat's experiments, for our purpose at any
rate, is that the quantity a, though nearly constant for any
one volume, differs considerably with the volume, nearly
doubling when the volume is reduced fivefold. This can
only indicate that the mean kinetic energy of a given mass
of the gas for a given temperature is greater the more the
gas is compressed. But the laws of mechanics appear to
enjoin that the mean kinetic energy of a moving particle
shall be constant at any given temperature. The only
escape from contradiction, then, is to suppose that the
mean mass of a moving particle diminishes upon the condensation
of the gas. In other words, many of the molecules
are dissociated, or broken up into atoms or sub-molecules.
The idea that dissociation should be favored
by diminishing the volume will be pronounced by physicists,
at first blush, as contrary to all our experience. But it
must be remembered that the circumstances we are speaking
of, that of a gas under fifty or more atmospheres pressure,
are also unusual. That the "coefficient of expansion under
constant volume" when multiplied by the volumes should
increase with a decrement of the volume is also quite contrary
to ordinary experience; yet it undoubtedly takes place
in all gases under great pressure. Again, the doctrine of
Arrhenius[1] is now generally accepted, that the molecular


	↑ Anticipated by Clausius as long ago as 1857; and by Williamson in
1851.
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