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plo, when in solution is iot of a purple bu
a dull violet shade, and in the solid state is
ncarly black crystallino poider. Tho it
ment, iowvever, inauveine is brought in con
tact with ait acid so as te forni a salt, iLs se
lution changes to a purplo color. This take
place even with that feeble acid carboniie.
havo here a dilute solution of mauveine ; yo
will observe the dull violet color it possesses
but if my assistant only breathes through i
a few moments, the carbonie acidof his breat]
will combino ivith it, and it ivill acquire th
ordinary color of anilino purple.

Mauveine isa most powerful chemicalbody
and will casily decompose ammoniacal salta
This may borcadily seen if some mauveine b
heated with chloride of ammonium and j
littlo water, whîen an abundance of ammoni
ga will be evolved, which can be distinguish
ed not only by 'its odor, but by the whit<
fumes it preduces with hydrochloric acid.

The 7te of mauveine are beautifally crys
talline, and poues a splendid green metalli
lustre. The crystallized commercial produci
consists of the acetate. Mauveine possesses
cite of the peculiar properties of indigo. lin.
digo, when treated with rcducing agents,auch
as a mtixture of sulphato of iron and lime, ia
rentdered nearly colorless and soluble, but
this colorless indigo, wlen subjected te the
oxidising influence of the atmosphere, rapid-
IV becomes blue again. I here refnr te the
indigo vat se much used bydyers. Mauveine,
when treated in a similar manner, is also
nearly decolorized, changing te a pale brown-
ish-yellow fuid, but the moment this is ex-
posed te the air it assumes its original color
far more quickly than indigo. This remark-
able fact may be strikingly illustrated byboil-
ing an alcoholic solution of salt of mauveine
with a few strips of zinc in a sealed tube, front
which the air lias been previously removed.
The dark purple solution will gradually lose
its color, and change te a very pale yellowish-
brown shade.

I have a tube containing sote aniline pur-
ple decolorized in this muanner, and now, if I
open it, the air rushes in and the solution
instantly assumes the ordinary purpie color.

Ordinary indigo is quite insoluble ln water,
and, therefore, its property of becoming sol-
uble, as well as colorless, wien treated with
reducing agentu, is of great practical value, as
the dyer by immiersing his goods in this so-
lution of indigo, and then exposing them to
the oxidizing influence of the air gets the
coloring matter firmly fixed in the fibre of his
materials. But as the mauvo is always sol-
uble in water, this property bas nlot been
found of any practical value.

Aniline purple, wien introduced as a dye,
being the first color of its kind, bad to en-
counter many prejudices, and, on account of
its peculiar nature, required the adoption of
newor modified processes for its application.
These difliculties, however, once overcone,
its progress wras very rapid. At first il was
principally employed by the silk dyer and
printer, its application to silk being compar.
atively easy, but it was not used by the calico-
printer till a few ycars afterwards.

I distinctly remember, the first time I in-
duced a calico-printer te make trials of this

- color, that the only report I obtained was
that it was too dear, and it was not until
ntearly two years afterwards, when- French
printers put aniline purple into thteir pat-
terns, that it began to interest British
printers.

It will bo seen -that te introduco a new
coal-tar eqlor aflter the mauve was a compar-

t atively simple matter. Tho difliculty in th
a manufacture of all the raw matorials ha
- bren overcone, as well as the obstacles in th

-fay ef the practical applications of an anilin
colr to the arts.

s We will noir turn our attention to a color
I ing iatter which has often been confounde
ui with aniline puirple. I have designated i
; as 'fRungo's blIe," am it was first observe
t by Itunge. I have mentioned that Runge
h when ho firat obtained niline, terned i
a "kyanol," or blue oil, on account of th

blue-colored solution it gave witi chlorido o
lime.

After discovering the mauve I naturally
D made experiments with this colored produc
a of Runge's, to sec if it contained anilin
a purple. but my experiments answered th
- inquiry in the negativo. A few years after
e wards, hoirever, I was puzzled by findin

that French manufacturers were beginning
- to produco aniline pur ple by the agency o

chloride of lime and sait of aniline ; being
t much occupied at that time, I iras unable t

look carefully into the matter; and it iras
not until investigating theso apparently op-
posite results a short time since that I was
able to understand thent. I will perform
Runge's experiments, and f r that purpose
will take a solution of hydrochlorate of
aniline, and add to it a very dilute solution
of chloride of lime (taking care not to add
too much). The solution is now changing,
and getting slightly opaque; by daylight it
has an appearance like indigo, but if t ren-
de. it clear by the addition of alcohol, and
place it before the magnesiun lamp, it is seen
to be of a brilliant color, and nearly pure blue,
quite unliko aniline purple.

1 have lately succeedce in obtaining this
'blue product in the solid condition by treat-
ing a solution of hydrochlorate of aniline
with a dilute solution of chloride of lime,
and precipitating the resulting coloring mat-
ter with conmon saIt; itis thus obtaimed in
an impuro condition, and may be collected
upon a filter; by treatment with cold ether
or benzol, a largo quantity of brown impuri-
tics are separated, the coloring matter being
left in the solid condition. This substance
dissolves in alcohol, fonmuing a nearly pure
blue solution, and is capable of dye'ug silk a
bliue or blue-violet color.

An alcololic solution of Rungo's blue be-
haves with canstie potash quite differently
te aniline purple, forming a brownish-red
colored solution instead of a violet. There-
fore, there can no longer be any reason for
confountding this body with aniline purple,
it being entirely different both in color and
chemical properties. But as this coloring
matteris produced by oxidizinghydrochlorate
of aniline with chloride of lime, low is it
that manufacturera have succeeded in pre-
paring aniline purple with the same reagents ?
This question I find is very easy te answer:
the manufacturer bas gone a Step further
and boiled his product. Now if I take a
picce of silk dyed with Runge's blue, and,
instead of boiling it, which would wet it,
and make it difficult to manipulate, do that
which is equivaient-steam it-a very re-
markable change takes place-Runge's bie
being changed into the mauve. So, bore
we have cleared up the mystery, and findrthat by the action of chlorido of lime on
hydrochlorate of aniline, we firat gel Runge's
blue, and then, by heating thiis blue, we
change it into mauve. Runge's bUe is a,
very unstable body, and of no practical value,
as alcoholie solution changing into mauve in

e a day or two. This change takes place
d directly by boiling.

SWo imust now pass on to another coloring
e matter, in nane woll k<nown to all of you, I

man magenta, also called rosoine, fuchsine,
- aniline red, and varions other names. The
d discovery of this body and its manufacture
t ivere strangoly dependent upon the source
d which had been selected for the preparation
, of aniline for the mauve. Had the aniline
t contained in coal-tar, or the aniline obtained
o fron indigo. been enployed for the prepara-
f tien of the mauve, instead of that prepared

fron commercial benzol, magenta and its
train of colored derivatives would, in all

t probubility, have remained unknown to this
e present day, from the simple fact that
o magenta cannot bo produced from pure

aniline, a second body being also requred.
You will observe, by reference te the table

of coal-tar products, that ncat te benzol
f there is a substance named toluol, a substance

hxving a boiling point not very much above
o that of benzol. On this account toluol is

always contained in commercial benzol, and
possesses most of its proped tics. With nitrie
acid it forns nitrotoluol, very similar te
nitrobenzol ; with iron and acetic acid it is
converted into a baie toluidinevery similar
to aniline, except that it is solid, inatead of
liquid, when pure. Therefore anilineprepared
from commercial benzol always centains a
little toluidine, and this is the second body
requisitedfor the formation of magenta.1

An apparatus for the fractional distillation
of coal-tar naphtha bas becn devised, se that
its constituents may be almost completely
separated from each other, and thu.x pure
benzol or, pure toluol may bo obtained.*
Having obtained these hydrocarbons, pure
aniline and pure toluidine may be prepared
and thon mixed in the mes. suitable propor-
tiens for manufacturing magenta. This pro-
ces is not very generally employed, however
but the quality of the mixture of aniline and
toluidine is determined by distillation, noting
the quantities which corne over at different
temperatures. The necessity of toluidine as
well as aniline for the production of magenta
was discovered by Dr. Hofmann, who found
that it could net be produerd by perfectly
puro aniline, nor perfectly pure toluidine
but that a mixture of these two bases yielded
it in quantity, Magenta was apparently first
observed by Natanson, in 1856, when exam-
ining the action of chlorido of ethylene on
aniline, and afterwards by Dr. Hofmann, in
1858, 'when atudying the action of tetrachlo-
ride of carbon on aniline, but industrially
the discovery of magenta was mado by M.
Virguin, of Lyons, in 1859, three years after
the mauve. M. Virguin's process conss ted
in treating cominercial aniline with a tuming
liquid;' called tetrachloride of tin, and was
firat carried out by Messrs. Renard Bros., of
Lyuns. Since 1869, patents have been taken
out for the production of this coloring mat-
ter with aniline, and amont ail chemicals
known, whether capable or incapable of
forming magenta. I may mention one pro-
ces which was extensively employed, and is
atill used to some extent in Germany, and
that is the method of making magenta with
commercial aniline and nitrate of mercury.
With care this process works very well, and
the colnring matter produced i of good qual-
ity. When firet introduced, magenta pre-
pared by this method was net purified, but
sent into the market in a crude form, so that

*See «Clarkes Speclicalon," Jne 5tb, 1893, No. 1165.


