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X, Obfervations on the Effe? of Mordants in
dying Cotton red. By J. A. CHarrar.

FROM THE ANNALES DE CHIMIE.

In dying cotton of a fine red colour, by means
of madder, it is ftill the cuftom, as in certain
medical preparations, to adhere firiClly to the
moft whimfical and extraordinary prefcriptions,
left any change in the procefs thould produce an
alteration in the refult.

A month’s work 1s hardly fufficient to com-

lete all the operations fuppofed indifpenfa-

gle for obtaining the fine red colour, called
Adrianople or Turkey red. In the procefs for
which are fucceffively employed the follow-
ing ingredients, iz, barilla, oil, galls; fumach,
alum, blood, the gaftric juice, madder, foap,
folution of tin in agqua regia, and other {ub-
ftances.

The trae means of fimplifying this procefs is
not by working at random, and trying, without
rules and principles, methods different from thofe
at prefent made ufe of. 'That mode of proceed-
ing leads very rarely, and always flowly, to fuc-

cefs{ul
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celsful refults. T 'know but one way of making
any progrefs in the arts, namely, by redacin all
the operations to fimple principles; by this means
we obrtain fixed points, from which we may take
our departure, and to which we may refer
the refults of our labours. Chemiftry is now in
a {ufficiently advanced ftate to furnith thefe firft
bafes; it 1s only neceflary to eftablith them, and
they will become, in the hands of the workman,
what formule are in the head of the mathemati-
can. I fhall give one example of this, by fub-
mitting to chemical principles, the aion of the
three principal mordants employed in dying cot-
ton red, viz. oil, galls, and alum.

It is well known that cotton will not take a
permanent red dye from madder, except it has
firft been properly impregnated with oil.  The
ed given to cotton by printing is far from pof-
fefiing the fame degree of fixity, fince it cannot

port the operation of brighténing by means
of bariila.

"Thiss preliminary preparation is given to cotton,
by ferming (without heat) a foapy liquor, by the
cembination of o1l with a weak {olution of ba-
rifla.

"This alkaline lixivium 1s of no ufe but to dilute
and divide the oil, fo as to give the workman the
power of applying it, with cafe, to every part of
she cotton, in an equal manner, '

1 have
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1 found that potath produced the fame ef-
fes as barilla; a circumfiance which is, in my
opinion, deferving of fore attention, becnufe, in
thofe parts where barilla is fcarce and dear, its
place may be fupplied by potath.

It follows, from this principle, that all kinds
of barilla, or of oil, cannot be employed indif-
ferently.

In order that the barilla thould be fit for the
purpofe, it i1s neceflary that it thould be in a
cauftic ftate, and that it thould contain but a
{mall quantity of fea-falt.

It muft not be rendered cauftic by quick-lime,
becaufe it then gives the colour a brown hue ; its
caufticity muft therefore be produced by calcina-
tion.

Barilla which is rendered mild by fixed air,
and that which has much fea-falt mixed with it,
unite very imperfeétly with oil ; confequently, old
barilla in an efflorefcent frate, and the impure
barilla of our climate, cannot be ufed in the dve
here treated of,

The choice of the oil is as effential as that of
the barilla. )

In order that an oil thould be good for this
purpofe, it muft be capable of uniting very per-
fectly with the folution of barilla, and of conti-
nuing permanently in a ftate of complete com-
bination.

Vor, X. K The
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The oil moft fit for the purpoles of dying, is
not fine oil; on the contrary, it 1s that which
contains a large portion of extraétive principle.

The former (fine oil) does not preferve its
frate of combination with the barilla: it alfo re-
quires a ftronger ley ; a circumftance which pre-
vents the dyer from graduating properly his {ub-
fequent operations.

The other kind of oil makes a combination
which is thicker and more durable; it alfo re-
quires but a weak ley, of one or two degrees of
ftrength.

The neceflity of producing a very intimate and
perfect combination of the ol with the barilla,
will be readily perceived, by reflecting, that the
ley of barilla (as was before mentioned) is only
made ufe of for the purpofe of dividing and
diluting the oil, fo that it may be applied equally
to all parts of the cotton. From this princi-
ple 1t follows, that if the ©il is not well mixed,
the cottons which are dipped in this mordant,
will take the oil unequally, and, confequendly,
the colour given to them by dying, will not have
an uniform appearance.

Heace -1, that th kinan confiders the fe--
cret of producing an uniforin and rich colour,
to corfift mercly in chufing fuch oil, and fuch

barilla, as will untw-r bis purpofe.

It
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It follows, alfo, from thefe principles, that
there fhould be an excefs of oil, and not merely
as much as is requifite for the {aturation of the
barilla ; for, in the latter cafe, fome of the oil
would quit the cotton, when it was wathed, and
the colour would remain dry.

When the cotton is properly immpregnated with
oil, it 1s made to undergo the operation of
galling. In this operation, galls produce feveral
advantages. Firft, the acid they contzin decom-
pofes the foapy liguor with which the cotton is
impregnated, and fixes the oil upon it. Secondly,
the animal nature of the galls gives the cotton a
difpofition to receive the colouring principle.
Thirdly, the aftringent principle unites to the
oil, and forms with it a compound which grows
black as it dries, whick is almoft inioluble in
water, and which has a very firong athinity with
the colouring principle of the madder.

This laft combination may be obtained, and an
opportunity  given of inveftigating irs proper-
ties, by mixing a deco&ion of galls with & {olu-
tion of foap.

From the above princi ples 1t follows, Firft, that
other aftringents, in whatever propertion they are
employed, cannot be ufed infiead of galls.  Se-
condly, that the deco@ion of galls thould be
made ufe of as hot as poilible, in order that the

.decompofition may be fudden and complete,

K2 Thirdly,
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Thirdly, that the galled cotton fhould be dried
quickly, to prevent its turning black, which
would diminith the brightnefs of the red colour
1eant to be given io it.  Fourthly, that dry wea-
ther thould be chofen for the procefs of galling,
becaufe wet weather tends to give the aftringent
principle a black colour, and alfo retards the
dryine.  Fifthly, that the corton fhould be
preffed with the greaieft care, in order that the
decompofition, about to be produced, may take
place equally at every part of its furface. Sixthly,
that there thould be a fixed proportion obferved,
in the quantity of galls and {oap made ufe of, If
the gells predominate, the colour 1s apt to be
black ; if the foap is in excefs, that portion of
the oil which 1s not combined with the aftringent
principle becomes ufelefs, as it is carried off
when the ftuff 1s wathed : the colour alfo is
more faint,

The third mordant employed in dying cotton
red, 1s alum. This fubftance has not only the
property of brightening the red colour produced
by madder, but it alfo contributes, by its decom-
poiition, and the fixity of its earth, to give fo-
lidity to the colour.

In order to judge of the effe@s produced by
alum, in dying cotton red, 1t is only neceflary to
mix a decotion of galls with a folution of alum.
"The mixture immediately becomes turbid, and a

greyifh
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greyifh precipitate is formed, which, when dried,
is infoluble in water, aud in alkalies.

Every circumftance that happens in this ex-
periment, may be obferved in the operation of
aluming, for the purpofe of dying. The cotton,
when galled, and dipped in a folution of alum, or
of acetite of alumine, changes its colour, and in-
frantly becomes grey. No precipitate appears in
the bath, becaufe the precipitation takes place in
the fubftance of the cotton, in which the produéts
of that operation remain fixed. It muft, how-
ever, be obferved, that if the folution of alum,
into which the galled cotton is dipped, is too hot,
a certain portion of the galls efcapes from the
cotton, and then the decompofition of the alum
takes place in the bath itfelf; this neceffarily di-
minithes the proportion of the mordant, and
thereby renders the colour lefs rich.

- Here then is a combination of three principles,
(oil, the afiringent principle, and the earth of
alum,) which ferves as a mordant in dying red
with madder. When thefe principles are ufed
feparately, they produce neither the fame fixity,
nor the fame brilliancy in the colour.

This mordant is, undoubtedly, the moft com-
plicated of any known in the art of dying, and
it prefents to the chemift a {pecies of combina-
tion very interefting to inveftigate.

It
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It is from the exactnefs of this combination,
-and from the fkill of the artift in making it, that
a beautiful colour is to be expe&ted. But, al-
though it may be poflible, by taking experience
for our guide, to conduét ourfelves properly
through the labyrinth of thefe numerous combi-
nations, it is very difficult to render them more
fimple and perfect. It is only by reafoning upon
the operations, and calculating the principle and
refult of each of them, that we can be complete
mafters of our procefles, can correct the errors of
them, and can obtain conftant refults. With-
out doing {o, the practice of the moft experienced
artift, offers only a difcouraging alternation of .
fucceffes and failures. It was my view, in the ana-
lyfis I have here given of the operation of dying
red with madder, (the moft complicate of all fuch
operations,) to give an example of the affiftance
chemiftry can afford to the arts, when it enlightens
them by its principles. And I am convinced that
the moft ignorant workman will find, in this
fhort explanation, the principles of his work,

and the rules by which he ouglt to condud
himfelf.
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