Dr. J. P. KUENEN. Measurements concerning
the surface of vAN DER WaALs for mixtures of
carbonic acid and methyl chloride.

The appearing of vaN DErR WaALS’s theory '), for the
application of which experimental material is wanting,
suggested to me to determine a series of isothermal
lines for three mixtures of carbonic acid and methyl
chloride between 25° C. and 160° C. in order to cal-
culate the constants, which vax DErR WaALs uses, and
with them to execute the construction of the surface
of free energy, which was introduced by him. However
it was impossible to use the characteristic equation
of vaNn DER WaaLs, which. as is well-known, can, with
siimple substances even, represent the observations
within narrow limits only. With the first equation of
Crausius 2) the isothermals for methyl chloride and
one of the mixtures could be rendered very well, for
the other two approximately only. The constants cal-
culated are the following (the letters are those of
CLausiUs) 3):

') Arch. Néerl. 24 p.1—56. Zeitschr. Phys. Chem. 5. p. 133—173.
?) Wied. Ann. 9. p. 14.
%) The values are slightly modified according to later results;
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CH,Cl 6555 0.00165 0.00135 0.003750
sCHsCl  (49% 0.00138 0.00110 0.003733
+CH, Cl —=4.020 0.00163  0.00098  0.003721
1CH,C! (2.86) 0.00117 - 0.00085 0.003705

Cco, 2116 0.00095 0.00087  0.003684%

The values in brackets for two of the mixtures are
only mean values of those, which hold good for the
different temperatures 1!).

By using these equations we can calculate the lines
of free energy for the different temperatures and so
execute approximately the construction of VAN DER
WaaLs’s surface; in order to obtain some accuracy it
will be necessary to extend the observations over fur-
ther intervening mixtures, since the manner in which
in Crausius’s equation the constants depend upon the
constitution of the mixture is not known. The know-
ledge of such a thermodynamical surface for a mixture
is of the greatest importance for the study of the
coéxistence of two or three phases. These phenomena
(condensation) were studied qualitatively only as yet;
the results partly agree with those of former investiga-
tors, ANDREwWS and others.

The great influence of retardation, also in the homo-
gencous condition (imperfect mixing), was investigated

ef. Arch. Néerl. 26 p. 61, 68, 69. In tho equations for methyl
chloride and for carbonic acid some more small modifications

have heen made.
') See my treatise in Arch. Néerl. 1. c.
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at large and at last for the greater part neutralised
by the application of a stirring-apparatus, consisting in
a small piece of iron within the tube, in which the
mixtures were investigated, which piece could be moved
during the experiments by an electromagnet gliding
round the tube. Thus agreeing results were obtained
and the experiments did not take more time than was
necessary. - :

The flattening and disappearing of the liquid surface,
which at definite temperatures was observed by former
experimenters, was also seen by me. However from
VAN DER WaaALs’s theory we may conclude another
way of condensation, which must take the place of the
disappearing of the liquid surface and which may be
called relrograde condensation; with it the quantity
of the denser phase at first increases till a maximum
is attained, and then diminishes and at length dis--
appears. The fact, that observation has given the
disappearing of the surface instead of this retrograde
condensation till now, can be explained by the retar-
dation, which in the case of two phases becomes of
important influence. I am going to test this explana-
tion by aid of my stirring-apparatus mentioned above,
and, as independent from this theoretical reasoning
I sometimes observed the diminishing of the fluid phase
by compression, [ soon hope to be able to obtain all
the successive stages of the phenomenon as described
above.

The critical temperatures of the mixtures investigated
do not agree with PAWLEWSKI's law, as indeed was
not to be expected.
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i ] The follow ng values were found:
i Obs. Calc.
il it CH, Gl 143.0 143.0
i 3 CH,Cl 123.0 117.8
1 +1CH,Cl 974 90.9
1+ CH, Cl 65.4 62.0
OByl 46:0 a1 Dr. J. P. KUENEN. On tvetrograde condensation
co, 31.0 - 31.0

and the critical phenomena of mixtures of two

At last from the equations some Tables were calcu- ey

il ] jated for the deviations from DaLTON’s law and for the

Al increase of pressure by mixing at constant volume. [n my dissertation ,Measurements concerning the

surface of vaAN DER WaaLs for mixtures of carbonic
acid and methyl chloride. Leiden 1892” ') I discussed
a case, which occurs pretty often with mixtures of two
substances, namely that by compression during the
condensation, i. e. in those conditions, in which two
phases are in equilibrium, the surface between the two
! phases gradually becomes flatter and at length dis-
appears entirely. This is the well-known phenomenon,
|: ; which was successively observed by CAILLETET *), VAN
‘ AN N TR DER WaaLs %), ANprews %) and others. and also during
my investigations under certain circumstances. I suc-
ceeded by aid of van DER WaALS’s theory in discover-
ing the probable cause of it and to open the prospect
of an early experimental confirmation. The following

" ef. the above communication.

). Compt. Rend. 90, p. 210.

%) The continuity of the liquid and gaseous states. Phys.
Memoirs ete. I 3, p. 472. .

4) Phil. Trans. 178, p. 53.






