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gOIlR sel'ies - also ill the series in question - the melting-points 
of the successive terms show likewise a typical oscillatioJl. Besides 
they present Ihe pec1l1ial'ity that when we get higher in the series 
the meltiJlg-points appl'oach each othel' more and mOl'e. We may 
1I0W imagine the theoretical case that a ntlmber of sllccessive high 

\ 

ferms of a hOlIlologous series have all al most the same melting-poinl; 
we then consider the isottlel'mal beat of combllstioJl of the solid sta,te 
and of the liqnid state at the t,elllperatllre of Ihe melling-point. The 
ctiffel'ence betweell these two moleell lal' heals of com bustioll rol' each 
fel'm th en amonnts to : 

Jl' = s. 

If ful'ther wa suppose the 1lI0lecuiar comhustion heat �i�l�J�(�~�I�'�e�r�n�e�n�t�.�s� 

fOl' Ihe cl'ystalline suhstances hel ween an odd term and the next 
even ter III 10 he al ways 1 il8. 2 Cal., and between the latter and the 
nexL odd term tn be alwa)'H 155.1 Cal. - i. e. if fol' a moment 
we suppose a pUl'e additivity of Ihe heat of eombllstion, the following 
inlel'esting I'alalions lJIay be del'ived. 
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A general conditiou for t!te 
total disappearance of t/te oscil­
latûms in. t!te liquid state is that 
hoth in t!te series of the even ternts 
a/Ul in t!tat ol the odd terms 
t!te mo/ecu/al' heat of solidifica­
tion increases f1'om te1'm �t�(�) �~ �t�e�1�'�n�l� . 
by a constant amonnt equal /01' 
the two series. When t.he mole­
('ulal' heats of solidification and 
the tenn-numbel's are joined in a 
gl'aphical l'epresentation, we get 
t wo straight, parallel Iines. 

There is now a close l'elation 
Figure 2. between the angle of inclination 

of these solidificatioll-heat lines, theil' mutual positioIl, and the valne 
of the combllstion heat incl'ement of the �~�m�b�s�t�a�n�c�e�s� in Ihe Iiquid state. 
A full discussion of this l'elation \'ViII be given elsewhere. Here we will 
onl)' Jloint out the. following conclusions, which can be easily del'jved 
by the aid of fig . 2, ill which line I diagrammatically I'epresellts 
the �(�~�O�\�l�l�'�s�e� of the heat of cOinbustion of the crystalline snbst,ances. 

1. If the incl'ement of heat of combustioJl fOl' the liquid substances 
is exaclly 158.2 Cal. (Iine II), the heat of solidification of every �e�V�~�1�I� 

tenn is eqllal 1.0 Hint of the preceding odd term. 
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2. lf this increment is ,q1'eater than 158.2 Cal. (Iine 111), the 
heat of soJidification of an even lerm is gl'eater thall that of the 
preceding odd term; if it is smallel,than 158.2 Cal., the beat'of 
solidificatioll of the even terms is always smaller than tha.t of the 
Pl'eceding odd term (line IV). 

3. If th is increment is 156.65 Cal., i. e. exactly the mean of the 
values of 158.2 and 155.1 CaL, Ille heat of solidificalion is constant 
for all the even and for all the. odd terms (Iine V). 

4. A still smaller increment of the heat of cOllIbustion for the Iiquid 
sllbst.ances than 156.65 Cal. leads from any lerm of the homologous 
series to negative heat.s of solidification; hence Ü i" impossihle. 

Let us now fol' a moment l'eturn to the general case. Here the 
same relations al'e ,'alid. pl'ovided the ditfel'ences V he substituted 
rOl' the heats of soliditicatioll. This (~ase, too, will be discussed more 
at length elsewhere. 

'rhe slight flllctnations which each of the two series of combuslion 
heat increments of the crystalline acids 1_H'esenls in our case, bring 
no change at all in the general aspect of t.heee I'elations. Which 
of the possibilities 1-3 will oCCUJ' hel'e, callnot be said with 
certainty a Pl'iori; OIJ the gl'Ound of tlle incl'ement for the CH,­
grollp fOl1nd in ollleJ' series of Jiquid compounds it seems probable 
that here tlle combustion heat inCl'ement of this gl'oup will appeal' 
to lie below abollt 158,2 and above about 156,7 Cal. 

The same considel'ation8 are valid for rhe mono-alkylmalonic 
acids discussed abo\'e, if actualJy the same phenomenon of oscillation 
should be found to exist in these erystalline acids as in tlle acids 
of the oxalic acid series. 

Without auy doubt the heat of solidification and also Ihe specific 
heat of tbe melted _ (resp, supercooled) acid cannot be determined 
for most of Ihe dibasic acide of the two serie8 discllssed, among 
olhers on account of anhydJ'isation, I·esp. splitting off of carbonic 
acid dUl'ing the heating. In the fit'st place we therefore set ollrselves 
the task to detel'mine, by way of expedient, the heat of combustion of 
series of liqllid derivatives of these acids, e.g. of ethylesters, and 
especially of metltylesters, in order to decide whether, and if so 
IJl how fal', there still exists an alternatioll of the com­
bust ion heat. increments. III some cases the heats of combllstion of the 
solid Rnd t he liquid ,state of the methylesters can be both determined 
dit'ectly by wOl'king in an adiabatic calorimetl'ic system at ditfel'ent 
temperatlll'e~. the heat.s of solidification and the specifie heats being 
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also measurabJe here . Henee we CIIlI form 1\ complete idea of t,be 
state of things, at least in these few cases . If these liquid del'ivatives 
should show all allllost ('onstant COIllUllstioll heat incremeJlt, it wO,uld 
have been rendered probable, at least to some extent, by an indirect 
way t!tat t!te periodicity of these inc/'ement.ç in t/te crystalline acids 
is due fo d~ller'ellces in the crystalline str'uct1we of the even and the 
odd terms. 

It is still quite all open qllestioll . whethel' perhaps all homologous 
series of cl'ystalJine compounds show periodicity of Ihe combustion heat 
increments in a m07'e Ol' less pr'ononnced de,q1'ee. lt is of course by 
no means a priori necessary then that iJl all cases - as this is the ca.se 
with the acids of the oxalic acid series - two IIneqllal, bilt both almost 
constant combustion heat incl'ements, l'egularly altel'llate . This problelll 
wiU be illvestigated by llIeaSlll'ements on different series of homologlles 
(pl'eferably slIch fol' whieb also a meaSlll'ement of the heats of soli­
dificatiolJ and of the specific heats of the solid and the liquid st.ate 
is possible) for the pal'ticulal' pllJ'pose of ascertaining the constitutive 
influences, which eithel' pl'Odlll'e, Ol' stl'engthen, resp . weaken these 
oscillations . 

The matel'ial of facts concemiJlg the heats of combustion of the 
Ilormal saturated dibasic acids used in this eommllnication has been 
collected by the seeond of liS (H.). 

Laho/'atory of the Dutc/t CO'lllmer'cial High School. 
Rotterdam, Oet. 24, 1924. 




