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the inclusion of foreign material in barium sulfate
precipitates is a sorption on the initially formed
primary crystallites. The growth of these will be
such that most of the initially sorbed material
does not find its way out of the internal ‘“mosaic”
structure of the macrocrystal (¢f. also Darwin,?
Smekal,® Balarew?).

This point is supported by our experiments in
which the precipitates were treated by prolonged
boiling with dilute sodium hydroxide (0.02-0.01
N). In Fig. 2 the percentage of ammonium salt
distilled over as ammonia is plotted against the
time of distillation. It is very significant that, in
this case, ammonia distils over very slowly, ten to
fifteen hours being needed to expel most of it. This
is incompatible with adsorption on the external
surface of the macrocrystals only. It can only be
explained on the assumption that the contaminat-
ing salt is mainly present on an internal surface of
the macrocrystal. The results of the distillation
experiments would, moreover, be difficult to rec-
oncile with the existence of secondary insoluble
compounds (Karaoglanow!) or of solid solutions.”
It is highly improbable that, in these cases, the
total ammonia could be expelled by treatment
with an alkali as dilute as 0.01 &V sodium hydrox-
ide.

It is not quite simple to visualize a satisfactory
mechanism of the formation of macrocrystals
which possess a mosaic structure. Kolthoff!
suggests that the electrolyte, adsorbed on the pri-
mary nuclei, will influence crystallization in such
a way that the lattice of the eventually formed
macrocrystals will contain many imperfections.
Another way of visualizing the formation of a
mosaic structure would be found in the assump-
tion that the primary crystallites will grow to-
gether on certain faces to irregular macrocrystals
which possess a large internal surface.
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Dissociation of Carbonic Acid in Ordinary and in
Heavy Water

By G. ALEXANDER MILLS

In general, acids are considerably weaker in
heavy than in ordinary water. The ratio K®/KP,
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where K™ and K™ are the dissociation constants of
the acid in H:O and D0, increases with decreas-
ing acid strength.! The ratio of the apparent
first dissociation constants of proto- and deutero-
carbonic acid has been accurately determined to
be 2.68 at 25°.2 This does not agree with the
predicted value of 3.6 obtained from the function
given by Rule and La Mer and recently con-
firmed by Martin and Butler. However, the
acid strength should not be judged from the ap-
parent dissociation constant.

In aqueous solution carbon dioxide is hydrated
only to a small extent forming rather strong meta-
carbonic acid. The relationship between Kj, the
hydration constant, K, the true first dissociation
constant and K,, the apparent first dissociation
constant, is

(H*)(HCO;™) . _ KK
(€O + (ILCO) ~ T I+ K

If hydration of carbon dioxide is assumed to be
the same in D;O as in HyO (the solubilities are
very nearly identical) then. K¥,/KP, = 2.68.
It has been possible to determine the total amount
of carbonic acid in solution since carbon dioxide
does not react immediately with water. In
conjunction with conductivity data the true dis-
sociation constant has been estimated therefore to
be 4 X 10—%?® From the smooth curve plot of
—log K™ against! K¥/KP the value of 2.9 is now
obtained for the ratio. Tlis compares more
favorably with 2.68 than with 3.6, the value pre-
dicted on the basis of the apparent dissociation
constant.
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Chlorination of 1-Hexyne in Reactive Solvents.
I

By R. O. Norris anp G. F. HENNION

Previous papers®?® from this Laboratory de-
scribe the chlorination of 1-hexyne in wvarious

(1) Paper XXXVI on the chemistry of substituted acetylenes and
their derivatives; previous paper, Turs JoUrNAL, 61, 2897 (1939).
Also paper 5 on halogenation in reactive solvents; ¢f., ibid., 61, 1460
(1939).
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