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An Attempt to Prepare Aurous Ozxide and to Measure the Potential of
the Gold-Aurous Oxide Electrode.—The existing literature on the gold-
aurous oxide electrode gives a value of its potential which is but a rough
approximation. Various sources of error appear to have entered into
the measurements, such as liquid potentials, and complex-ion formation,
but the principal difficulty appears to lie in the uncertain nature and
composition of the aurous oxide employed. A study was therefore under-
taken, first to prepare aurous oxide, and second to measure a simple cell
containing aurous oxide, namely: H, (g), Ha80; (x-M), AuO (s), Au (s).

Preparation of Aurous Oxide.—Several methods recommended in the
literature were tried.! The most nearly uniform and reproducible prod-
uct was obtained by converting pure gold into potassium auribromide.
It was found preferable to use only a slight excess of potassium bromide
over the calculated amount, to prevent the reversal of the precipitation
reaction later. The solution was diluted to about 1%, strength in gold.
One hundred ce. of this solution was cooled with lumps of ice, and re-
duction made with cold, dilute sulfur dioxide solution until the deep
orange color of the auribromide had just faded out. More than a drop
or two of the sulfur dioxide solution in excess invariably favors reduction
to metallic gold. Precipitation of the oxide was accomplished with
cold 29, potassium hydroxide solution, and a colloidal suspension of
deep blue-black color was obtained. The colloid was readily coagulated
by gently warming the solution, and the coarse precipitate could he
filtered and thoroughly washed until free from bromides.

Attempts to identify this material as aurous oxide either by direct or
indirect quantitative methods were not successful. When the product
was dried over phosphorus pentoxide, it was found on ignition to contain
96.8%, of gold. Although the solution in the course of reduction with sulfur
dioxide is completely decolorized and no trace of metallic gold observed,
it is probable, as Dr. R. H. Gerke (in a private communication) has sug-
gested, that upon addition of the potassium hydroxide, any aurous oxide
momentarily formed decomposes immediately into gold and auric oxide,
the black color being due to colloidal gold on the surface of the particles.

Electromotive-Force Measurements.—The black precipitate so ob-
tained (and assumed to be aurous oxide) was accordingly used to prepare
a number of cells of the type mentioned above, and their potentials at
25° were measured. The potentials were rather discordant at the start,
beginning at approximately 1.1 v. and tending to increase as time passed
until a remarkably constant potential of 1.363 v. was reached as a limit.
This voltage happens to check closely the potential of the corresponding
cell involving auric instead of aurous oxide, as measured by Jirsa and

1 Abegg, ‘““Handbuch der anorganischen Chemie,” S. Hirzel, Leipzig, 1908, vol. 2,
pt. 1, p. 777.
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Jelinek,” and appears to be evidence of the fact that the reaction 3Au,0 =
AuO; + 4Au takes place. The constancy of the potential over a con-
siderable period of time is considered significant, as well as the fact that
the color of the blue-black precipitate had during this time changed to
that of metallic gold. Dr. Gerke believes that the change in potential
with the time can be accounted for by assuming that the electrode reaction
is Au (colloidal) = Au (eryst.).

It is certain that the black precipitate does undergo a change with the
time, suggesting considerable instability. Further work on this problem
is planned to study other possible methods of preparation in an endeavor
to establish conclusively whether or not aurous oxide is capable of exist-
ence, and to measure accurately the value of its electrode potential.
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Fluorescein was first prepared by Baeyer? in 1871 by fusing a mixture
of phthalic anhydride and resorcinol. Baeyer® gave the formula Cy-
H:05; + H,0, to the yellow product precipitated from alkaline solution
by acids, while for the product crystallized from ethanol as a dark red
powder, he gave the formula CyH;20s. In 1882, Baeyer?! assigned a
lactoid structure to fluorescein (see Formula III below) and fluorescein
dichloride. Bernthsen® retained the lactoid structure for fluorescein,
but assigned a quinoid structure to its salts and esters. Meyer® proved
that both hydroxyl groups in fluorescein were in the para positions to
the methane carbon atom. Kehrmann and Dengler” assigned an ortho-
quinoid structure to fluorescein, holding that as it is colored it cannot be a
dihydroxyfluoran, but must have a quinoid structure. Kropp and Decker®

2 Jirsa and Jelinek, Z. Elektrochem., 30, 286, 534 (1924).

! From a dissertation presented by A. J. Hemmer to the Faculty of the Graduate
School, in partial fulfilment of the requirements for the degree of Doctor of Philosophy.
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