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TE AMSTERDAM.,

PROCEEDINGS OF THE MEETING
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sltle

(Translated from: Verslag van de gewone vergadering der Wis- en Natuurkundige
Afdeeling van Zaterdag 27 Februart 1904, DL X1I).
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The following papers were read:

Chemistry. — “Tlhe melting point lines of the system sulphur
' +chlorine.” By Prof. H. W. Baxuuis Roozrsoom and
A H. W. Aren.

(Communicated in the meeting of January 30, 1904).

The boiling point lines of this system have already been described
at the meeting in May 1903. These led to the view that the com-
pound S,Cl; in the liquid and vaporous condition is but very little
dissociated and also that further compounds occur at a not too low
temperature in liquids with a higher proportion of chlorine.
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A closer study of the changes in volume which take place in these
liguids and of the velocity with which this happens has rendered
it probable that SCI, is chiefly formed and in addition also SCl,.

The equilibrinm between S,Cl,, SCl,, SCI, and Cl, which takes
place in the liquids is not modified to any extent by cooling below
0° and remains totally unchanged at those low temperatures at
which these mixtures may deposit solid substances. This gives rise,
during the solidification, to very peculiar phenomena which, up to
the present, have mnot been noticed with other systems but which
may be explained by the views of the phase doctrine.

Fig. 1.

On the other hand nothing noteworthy occurs with mixtures con-
taining 50—100 atomic per cent of S. These behave entirely like
mixtures S,Cl, £+ S. The melting point of S;Cl, (—807) is lowered
by sulphur to F; the melting point of sulphur is also lowered by
8,Cl, from B (120°) to F.

At a low temperature the solubility of S in S,Cl, is very small.
The solubility or melting point line of S consists of two curved lines
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FC and CB,- which at C=96° join at an angle. The top line relates
to monoclinic, the lower one to rhombic sulphur.

Mixtures of 0—50 atomic °/, sulphur may on cooling, give as
gsolid phases Cl,, S,Cl, and SCI,.

The manner in which they are sucdessively deposited may be
best explained by first observing in what manner the solidification
of a mixture of these three substances would take place when the
SCl, could be considered as an independent third component.

This would be the case if this compound did no¢ dissociate in the
liquid condition and also was not formed from liquid S,Cl, and Cl,
The system would then behave as a ternary system, the solidification
phenomena of which could only be completely represented by a
spacial figure. )

We may also, however, disregard the constitution of the liquid
and express its gross composition only in Cl, and S,Cl, which is
all the more justifiable as there is no means of determining the
amount of SCI, in the presence of Cl, and 'S,Cl,.

We then obtain a representation in a plane (see fig. 2) which is
the projection of the spacial figure ?).

In this figure EH and HA
are the solidification lines of
the binary mixtures SCl, and
Cl,, EK and KD those of SCI,
and S,Cl,, AG and DG those
of Cl, and 8,Cl,.

The ternary mixtures whose
compositions lie within the
region IHAG first deposit solid
chlorine, those in IKDG solid
S,0l, and those in HEKI solid
SCl,. For each gross composi-
tion there exists a greater or
smaller series of molecular
arrangements which cannot be
represented in the plane, but on
which the temperature at which
the one or other solid phase
commences to be deposited depends. (Some mixtures may even sepa-
rate more than one phase according to their molecular composition).

Fig. 2,

1) We must then accept as components: 3 Cly and S;Cl; in order that the
middle of the abscissa axis represents the composition SCI,,
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This difference is further shown by the different crystallisation paths
which on further cooling are traversed by mixtures of the same
gross composition.

These crystallisation paths start in each of the regions mentioned
from the point representing the melting point of the solid phase,
that is from A, D and E respectively, and indicate the series of
mother liguors which remain, during a continued cooling, at each
temperature. The crystallisation paths in -the first region end in HI
or IG, those for the second in KI or IG, for the third in HI or KI.
The lines I and II schematically indicate two similar paths in the
last region, the vertical line EE' is a third one which applies to a
liquid of the gross composition SCl,.

As soon as the crystallisation paths arrive at HI, KI or GI, the
subsequent solidification takes place along these lines, each time
with deposition of two solid, phases : Cl, 4 SCl, on HI, S,Cl, -+ SCl,
on KI and CI, 4+ S,Cl, on GI.

Finally the last liquid solidifies in I to a ternary eutecticumn of
the three phases.

This would be the state of affairs it — as has been said — SCI,,
S,Cl, and Cl, were miscible in all proportions without transformation.

If, however, SCl, were a dissociable compound whose formation
and decomposition led to complete equilibria at all solidification
temperatures. then instead of the solidification described another
would occur along the lines AH/, H'E’K’, K’D causing the system
to appear as a binary one in which oceurs a compound which
enters into equilibrium with its components in the liquid condition.
The position of these lines within the figure of the ternary system
is determined by the degree of dissociation of the liquid compound.
If this is extremely small, these lines approach to AH, HEK and
KD, if very large they approximate’to AG and GD and the com-
pound does not appear as a solid phase. Solid Cl; is deposited along
AH’, solid SCI, along H'E’K’, solid S,Cl, along K’D; H’ and K’
are two eutectic points where complete solidification takes place.
These three lines are not only the first series of solidifying points of
the different mixtures, but at the same time the crystallisation paths
of all mixtures.

Now with mixtures of S,Cl, and Cl, neither the fivst nor the second
case is quite realised. At the low temperatures at which the soli-
difications take place, Cl,, S,Cl, and SCl, behave as independent
components ; for instance Cl, and S,Cl, may be mixed in the liquid
condition without entering into combination and in this way the
two solidifying lines AG and GD (fig. 1 and 2) of these mixtures
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have been determined. Neither does SCl, undergo decomposition at
those low temperatures. lf, thevefore, it were possible fo isolate pure
SCl,, all imaginable mixiures thereof with Cl, and S,(l, or with
both might be obtained and the further portions of fig. 2 could then
be constructed. This, however, is not the case.

On account of the extreme minuieness of ils cryvstals and the low
temperature at which crystallisation takes place, the eompound SCI,
cannot be isolated in a pure condilion and cannot, therefore, be
added in definite proportions to Cl, or S,Cl,. By exposing various
mixtures of these compounds to temperatures of 0° and higher it is
possible to cause the volnntary formation of those quantities of SCI,
which are in equlibrium with Cl, and S,Cl, at the temperature
chosen. As these do not change much with the temperature, the
same series of mixtures is fairly well refained on cooling to the
crystallisation temperatures. The number of ternary mixtures whose
crystallisation ‘may be investigated is, therefore, restricted to one for
each gross composition.

We, therefore, always obtain for the first solidifying points a series
such as AH'E'K’D in fig. 2, just as if we were dealing with a
binary mixture in which a dissociable compound occurred. If, however,
the equilibrium in the liquid does not change when Cl,, SCl, or
S,Cl, crystallises out, the system on solidification must behave as a
ternary one.

This should have appeared in practice by the fact that the curve
of the first solidifying points did not also represent the path of
crystallisation, and, therefore, the mother liquor left after cooling
each mixture to a lower temperature differed in composition from
that given by the point on the curve corresponding with the
temperainre in question. Owing o the nature of the crystals,
however, it was impossible to remove the mother-liquor with a
pipette.

It was, however, possible to prove in the case of a liquid of the
gross composition SCI, that this does not completely solidify to SCI,
at E’, but-only commences to deposit SCl, at that temperature
(—30°%), which guantity increases on further cooling, but in such a
manner that no complele solidification takes place below —=80°. In
the points on hoth sides of E’ the continuity is still more pronounced
and this makes the accurate determination of even the first solidifying
points very difficnlt.

In the second place the solidification of the different mixtures
ought not to be complete in H' or in K', but only in I after traversing
the crystallisation paths HT and K'L.
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This is confirmed qualitatively but the exact determination of the
lines HT and K'I and consequently also of the ternary eutecticum
proved to be impossible.

In this way no more was obtained than is indicated in Fig. 1,
namely the solidification lines AG and GD for the mixztures of Cl,
and S,Cl, in which no compound had formed and besides these the
series of the fivst solidifying points AH, HEK and KD for the par- '
tially combined liquids formed at 0.

These lines therefore correspond with the accentuated lines in
Fig. 2. The true melting point of SCl,, without decomposition ot
the liquid (E Fig. 2) is thevefore not yet known. If SCI, could have
been prepared in pure crystals, this might have probably been
determined as it would presumably be situated below the tempera-
ture where the liquid cowpound shows perceptible decomposition.

This is rendered more probable by the observation that notwith-
sfanding their minuteness'the crystals of SCl, when rapidly heated,
are quite permanent up to — 20°.

Fig. 1 does not agree with fig. 2 in an important point. In
the latter DK is placed above DG, in the first DK is found below
DG. DG rcpresents the lowering of the melting point of S,Cl, by
added Cl, when this remains unchanged: DK when a portion of it
combines with a part of the S,Cl, to SCI, according to the equation

8,01, - 8 ¢, = 2 8CL,.

If we now compare the tofal amount of the foreign molecules
which occur along with the S,Cl,, for the same total amount of
Cl,, these numbers are smaller in the case of a partial formation
of SCl, than when this is not the case. Acconling to this supposition
DK ought to be situated higher than DG.

As in practice, the veverse position was found we must look for
a cause which may explain this fact. We find this by supposing
that besides SCl, there is also formed in the liguid o considerable
proportion of SCI, according to the equation

S,Cl, 4 Cl, =2 8C1,.

By taking this view the number of forcign molecules mixed
with the S,Cl, becomes greatcr owing to the formation of SCl,; than
without this. .

The formation in the liquid of an amount of SCl, exceeding that
of SCl, which had already become probable by the dilatometric
experiments has, therefore, been confirmed. The slow erystallisation
of SCl, will now be better understood; but the liquids between Cl,
and S§,Cl, should now be considered not as ternary but as quater-
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nary mixtuares. If during the crystallisation SCI, in the solution does
not yield SCI, according fo the equation

3 SCI, = SC1, + 8,01,
solid SCI, ought to be found somewhere on the way to complete
solidification. This point conld not he decided.

Chemistry. — “Enzymactions considered us equilibria in a homo-
genous system.” By A. W. Visser. (Communicaled by Prof.
C. A. Losry pr Bruryy).

(Comnunicaled in the meefing of January 30, 1904.)

1. A number of facts exist which indieate that the reactions
created by enzymes ave reversible. Crorr-HiLL') succeeded in partly
converling a concentrated solution of glucose into a disaccharide with
the aid of maltase and veversibly the disaccharide into glucose. He
supposed it to be mallose buf afterwards EMMERLING *) proved it to
be isomaltose; the fact lhowever remains that maltase may cause
a reversible formation of polysaccharides. Recently, Crorr-HiLL )
has fuwther proved that therve is formed from glucose by means of
maliase a new crystallised biglucose called revertose, he thinks
it probable that also maltose may be formed ‘). Kastie and
LorweNHART °) and afterwards Haxrior %) found that the fat-splitting
enzyme lipase is capable of resolving butyricester into butyric
acid and alcohol and on the other hand of forming the ester from the
decomposition products. EsmirriNG 7) noticed the regeneration of amygd-
alin from nitrilglucoside-amygdalate and glucose under the influence of
maltase. B. Fiscarr and FraNkraxp ArMsTRONG *) prepared with the
aid of Kefir-lactase a disaccharide from a mixture of galactose and
glucose called isolactose, which wmp to the present could not be
isolated in a- state of purity. The same authors also found that
kefir-lactase forms a disaccharide from glucose alone and that
emulsin does the same from a mixture of glucose and galactose.

Y J. . 8. 78, 634 (1899).

%) Ber. 34, 600, 2206 (1901).

8) 3. G, 8. 83, 578 (1903).

4) All these experiments show that the substance supposed to be maltase still
contains other ferments.

§) Am, Ch. J, 26, 533 (1901).

6 C. R. 132, 212 (1901).

7) Ber. 34, 3810 (1901).

§) Ber. 85, 3151 (1902).




