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XXIX.—Notle of the Action of Chloride of Ethyl upon Ammonia.
By Cuarces Epwarn Groves.

It has often struck me as remarkable, that while the deportment of
ammonia with the bromide and iodide of ethiyl had been so
carefully studied, the action of this substance upon the chloride of
ethyl should searcely have been noticed.  Although the difficulty
of manipulating so volatile a substance as chloride of ethyl promised
but lhittle advantage in the practical preparation of the cthyl
bases ; it appeared nevertheless desivable to examine the reaction,
in order to complete the history of the formation of these substances.
When chloride of ethyl sealed up in stout glass tubes with about
three times its bulk of aleoholic ammonia—formed by nearly
saturating aleohol with dry ammonia — was digested for six or
seven hours at the temperature of 100° C., a large quantity of a
white erystalline substance was deposited in the tubes, apparently
consisling of chloride of ammonium. The tubes were then opened
and the contents thrown on a filter, the white crystalline powder
washed with absolute alcohol, and the filtrate evaporated to dryness
on the water-bath, to expel alcohol and excess of ammonia. The
residue was then dissolved in water, filtered, and submitted in a
retort to the action of an excess of oxide of silver, in order to set
free the bases formed during the reaction. On heating the mixture,
the whole of the volatile bases passed over. The residue in the
retort, consisting of oxide and chloride of silver, together with the
hydrated oxide of a non-volatile ammonium-base, was thrown on
a filter and washed with water until the washings were no longer
alkaline. The filtrate neutralized with hydrochloric acid, evaporated
to a small bulk on the water-bath, and filtered, yields with hichloride
of platinum, a yellow crystalline precipitate, which was washed with
a small quantity of cold water and recrystallized from boiling water,

0-185 grammes of substance yielded 0-0545 grammes of pla-
tinum ; this shows a percentage of platinum equivalent to 29-4 per
cent. The formula—

(C,H,) NCIPtCl,

requires 29'44 per cent. of platinum, The non-volatile base pro-
duced in the reaction between chloride of ethyl and ammonia, is
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therefore, as micht have been expected, the hydrated oxide of
tetrethyvlammonium.  The alkaline distillate, containing the volatile
portion of the bases was neutralized with hydrochloric acid,
cvaporated to a small bulk on the water-bath, and precipitated
with an insuflicient quantity of bichloride of platinum. The
precipitate, consisting of thin crystalline hexagonal plates, was
reervstallized from a small quantity of water, to which it was found
convenient to add a few drops of aleohol, the sal* being rather
imsoluble in dilute aleohol.

0235 grammes of substance gave 0°092 of platinum.

The formula—

[(C,H,) H,N] Cl, Pt Cl,

requires 39-29 per cent. of platinum and the analysis gave 39.15
per cent.

This result shows the existence of ethylamine among the volatile
products of the action of chloride of ethyl upon ammonia,

By successive partial preeipitations and reerystallizations, a con-
siderable quantity more of the platinum-salt of ethylamine was
separated ; until atlast a very small quantity of another and more
soluble salt was deposited from the mother-liquors. After a single
reerystallization, which was all that was possible, owing to the
amount being so small, it was dried and analysed; and although
some crystals of the ethylamine platinum-salt could be discerned
by the microscope, it gave results which approximated closely with -
the theoretical pereentage of the diethylamine platinum-salt.

0:170 of substance gave 0-062 of platinum ;

this gives a percentage of 36:47 of platinum,
The formula—

[(C,H,) ,H, N] Cl, PtCl,

requires 35:35 per cent of platinum. The ahove platinum deter-
mination might also represent a mixture of the salt of ethylamine
aud triethylamine ; but the compound analysed, although more
soluble in water than the ethylamine-salt, was not nearly so
soluble as the salt of tricthylamine ; morcover the latter substance
1= easily recognised by its erystalline form. In addition to the
sults above mentioned, n small quantity of triethylamine was,
in all probability, present among the products of the reaction of
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chloride of ethyl upon ammonia ; but owing to the small proportion
in which it existed, and the known solubility of its platinum-
compound, I hiave not been able to establish its formation by
experunent,

The following equations represent the action of chioride of ethyl
upon ammonia ;—

I[:t-h_ -+ {-"I-LT]‘:’(II — | [{[__'I{[[J)}IIJH'} Cfl
4N 4 4C,H.Cl = [(C,H;), N]CI + 3 NCL

The experiments which I have deseribed show a marked
difference in the action of the chloride when compared with that
of the bromide and iodide of ethvl. The chloride of ethyl produces
almost exclusively the chloride of ethylammonium, together with
small quantities of the chilorides of diethylammonium and tetrethyl-
ammonium. The bromide of ethyl, according to the experiments
of Dr. HHofmann, gives chicfly the bromide of ethylammonium,
but also very appreciable quantities of the bromides of diethyl- and
triethylammonium, with but a small proportion of the tetrethyl-
ammonium-compound ; and lastly, the iodide produces the three
volatile bases in about equal proportions, but generally very appre-
ciable quantities ot the tetrethyl-ammoninm-compound.

The above experiments were performed in the Laboratory of

Dr. Hofmann,

XXX.—0n the Crystalline Form of Metallic Chromium.
By Prorzssor BoLrLEey.

Tue preparation of sesquichloride of chromium and of erystallized
metallic chromium by the methods recently given by Wohler,* is
very easy. I entrusted the preparation to one of the students in
my laboratory, who obtained a produet exhibiting the colowr and
lustre of the crystalline powder deseribed by Wahler. Wahler
says of this substance— It exhibits, even with a magnifying power

* Leichte Darstellungsweise des metallischen Chroms. (Ann. Ch. Pharm, exi,
230.)



