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In conclusion, I wish to acknowledge my indebtedness to the Director
of these Laboratories, Professor M. .\. Rosanoff, under whose guidance

the above study was carried out.

CLARK UNIVERSITY,
WORCESTER, Mass., Juue, 1go8.

NOTE.

On the “Color Demonstration of the Dissociating Action of Waler” of
Jones and Allen.—Jones and Allen' have published a well known lecture
demonstration of the *'dissociating action of water,” which is repeated
by Jones in his text-book, “The Flemeuts of Plhysical Chemistry.”* <A
few drops of an alcoholic solution of plienolphthalein are placed in a glass
cylinder. and diluted to, say, 50 cc. by the addition of alcohol. A few
drops of an aqueous solution of ammwonia are then added. A red color
may appear where the aqueous ammonia first contes in contact with the
alcoholic phenolphthalein but this will disappear instantly on shaking the
cvlinder. . ... Water is then gradually added to the cylinder, when the red
color will appear, at first faint then stronger as the amount of water in-
creases. When the red color has become intense, add a considerable
volume of alcohol, and the entire color will disappear.”” This is given as
a demonstration of the dissociating action of water, the explanation
being that in the alcoholic solution the annnonia is so little dissociated
that there are not enough lhydroxyl ions present to color the phenol
phthalein. Dilution with water dissociates the ammonia enough to give
the red color to the indicator. The further addition of alcohol represses
the dissociation and the solution again becomes colorless.

Recent light on the mechanism of the color change in indicators, and a
comparison of the relative dissociating power of alcohol with its enormous
decolorizing power on slightly alkaline plienolphthalein solutions made it
seem highly improbable that the reason for the color change was the one
assigned by Joues and Allen. This property of alcoliol was noticed by
the writer while measuring the dissociation constant of phenolphthalein.?
1t was first reinarked by Menschutkin® and further observed guantitatively
by McCoy.®

The effect of the alcohol in this respect is so great as to preclude the
possibility of its being due, except in very small proportion, to the smaller
dissociating power of the alcoliol.  Solutions of salts in alcohol show
a degree of dissociation about one-third that in water.® Mixtures of
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alcohol and water as solvents show a decreased conductivity but the
decrease is not great and even a large part of that is due to the increased
viscosity.! TFven if, say, twenty-five per cent. of alcohol repressed the
dissociation of the ammonia to half its former value, the equilibrium
equations involved show that we would expect the intensity of color of
the indicator to be reduced one-half. As a matter of fact, under proper
conditions this amount of alcohol is more than sufficient to decolorize
the phenolphthalein completely.

How then is the great color change to be accounted for? All the recent
work on indicators gives evidence that the color change is due not simply
to a difference in color between the ion and undissociated molecule,?®
but rather to an equilibrium between two differently colored tautomeric
forms, the amount of one varying according as the other is dissociated
or not® In the double equilibrium A > HB > H* 4 B~ if the first
equilibrium is mostly in the direction of A and the dissociation constant
of HB is small, then if H* is large the indicator exists mostly as A having
one color, if small, mostly as B~ with a different color. Although the case
with phenolphthalein is rather complicated,* let us assume for simplicity
that A represents the colorless part, and B~ the red ion. It isevident that
the color could be diminished not only by increasing H* as Jones and Allen
assume, but also by a combination of the alcohol with A. The solubility
of phenolphthalein in alcohol renders this not improbable.

Now if the addition of alcohol changes considerably the concentration
of the hydrogen ion, then the color change should be shown by other in-
dicators besides phenolphthalein. If, however, the color of other in-
dicators is not correspondingly altered, then the change in this case must
be due to a comnbination of alcohol with the colorless form of the phenol-
phthalein.

Colorimetric measurements were made to compare phenolphthalein
with other indicators in their behavior towards alcohol. To 15 cc. of a
phenolphthalein solution partly dissociated with ammonia were added
2 cc. of neutral alcohol, and the change in color was noted, correcting for
the dilution. The same procedure was carried out with litmus, para-
nitrophenol and rosolic acid. With litmus sodium light was used which
gave the amount of blue in the presence of the red. With rosolic acid,
green light gave the red in the presence of the yellow. The varving color
was produced by ammnionia or acetic acid as the case might be. The dis-
sociation constant of acetic acid being nearly the same as that of am-
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monia, any decrease in dissociation due to the alcohol would be the same
for botl.
The results are given in the table. The ligures [or litmus are ou the

assumption that it is an acid.
Per cent. dissociation.

. Before After adding 13
Indicator. adding alcohol, per cent, alcohol. Decrease,

Phenolphthalein. .. ........ ... . 67 30 37
Titmus.... ... . ... =6 80 ]
P 42 45 =3
p-Nitrophenol. ............ ... 80 81 —-1
R 12 16 —4
Rosolic acid................. .. 57 57 o

It will be seen that phenolplhthalein is alone in its behavior with alcohol,
the latter even producing a slight sncrease in dissociation with litmus and
p-nitro phenol. It would seem, therefore, that tlhe decrease in the dis-
sociation of the annnonia playvs but a verv small part in the decolorization
of phenoclphthalein by alcohol, and that the color demonstration”
depends upon something quite ditferent from that which its authors
state.! Jour, . HinberraND,

UNIVERSITY OFF PENNSYLVANIA,

NEW BOOKS.
Text-book of Physiological Chemistry, By Emn. ABDERHALDEN. Translated by Wir-
riav T. HarL and GEORGE DEFREN. New York: Jolin Wiley and Sons.  xiii +
722 pp. Price, $5.00 net.

One may almost take for granted that a book by so versatile an in-
vestigator as Professor Abderhalden will not be commonplace. T'his
volume differs from those of his predecessors in the point of view taken
towards the subject and the treatment accorded to the topics selected
for consideration. Indeed, the title ~"Text book’ seems soniewhat
misleading for a treatise of this character. The book is in no sense g
catalogue of data regarding the composition of animal and plant fluids
and structures; and it cannot pretend to include any rigidly svstematic
or uniform chemical survev of elementary biological tissues. Such knowl-
edge regarding the make-up of parts of living things merely furnishes
the starting point to-day in physiological-chemical considerations. The
author maintains that thie problems of metabolisin have leconie the
domain of the physiological chemist. A final goal of research will be
attained when we are able to {ollow in every separate phase, each and
every foodstufl from the time of its introduction into the alimentary
-anal throughout its entire stay in the tissues until it is finally elimi-

) Tliis paper was submitted 1o I'rof. Jones who very cordially urged its publica-
tion, saying that lie also was of the opinion that the explanation offered by Mr. Allen
and himself was not sufficient.



