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2. If this increment is greater than 158.2 Cal. (line III), the
heat of solidification of an even term is greater than that of the
preceding odd term; if it is smaller than 158.2 Cal., the heat-of
solidification of the even terms is always smaller than that of the
preceding odd term (line 1V).

3. If this increment is 156.65 Cal., i. e. exactly the mean of the
values of 158.2 and 155.1 Cal., the heat of solidification is constant
for all the even and for all the odd terms (line V).

4. A still smaller increment of the heat of combustion for the liquid
substances than 156.65 Cal. leads from any term of the homologous
series to negative heats of solidification; hence it s impossible.

Let us now for a moment return to the general case. Here the
same relations are valid, provided the differences ¥ be substituted
for the heats of solidification. This case, too, will be discussed more
at length elsewhere.

The slight fluctuations which each of the two series of combustion
heat increments of the crystalline acids presents in our case, bring
no change at all in the general aspect of these relations. Which
of the possibilities 1—3 will occur here, cannot be said with
certainty a priori; on the ground of the increment for the CH,-
group found in other series of liquid compounds it seems probable
that here the combustion heat increment of this group will appear
to lie below about 158.2 and above about 156.7 Cal.

The same considerations are valid for the mono-alkylmalonic
acids discussed above, if actually the same phenomenon of oscillation
should be found to exist in these crystalline acids as in the acids
of the oxalic acid series.

Without any doubt the heat of solidification and also the specific
heat of the melted (resp. supercooled) acid cannot be determined
for most of the dibasic acids of the two series discussed, among
others on account of anhydrisation, resp. splitting off of carbonic
acid during the heating. In the first place we therefore set ourselves
the task to determine, by way of expedient, the heat of combustion of
series of liquid derivatives of these acids, e.g. of ethylesters, and
especially of methylesters, in order te decide whether, and if so
in how far, there still exists an alternation of the com-
bustion heat increments. In some cases the heats of combustion of the
solid and the liquid state of the methylesters can be both determined
directly by working in an adiabatic calorimetric system at different
temperatures, the heats of solidification and the specific heats being
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also measurable here. Hence we can form a complete idea of the
state of things at least in these few cases. If these liquid derivatives
should show an almost constant combustion heat increment, it would
have been rendered probable, at least to some extent, by an indirect
way that the periodicity of these increments in the crystalline acids
s due lo differences in the crystalline structure of the even and the
odd terms.

It is still quite an open question whether perhaps all homologous
series of crystalline compounds show periodicity of the combustion heat
increments im a more or less pronounced degree. It is of course by
no means a priori necessary then that in all cases — as this is the case
with the acids of the oxalic acid series — two unequal, but both almost
constant combustion heat increments, regularly alternate. This problem
will be investigated by measurements on different series of homologues
(preferably such for which also a measnrement of the heats of soli-
dification and of the specific heats of the solid and the liquid state
is possible) for the particular purpose of ascertaining the constitutive
influences, which either produce, or strengthen, resp. weaken these
oscillations.

The material of facts concerning the heats of combustion of the
normal saturated dibasic acids used in this communication has been
collected by the second of us (H.).

Laboratory of the Dutch Commercial High School.
Rotterdam, Oct. 24, 1924.





