XX. On the Ufe of Oxides or Calces of lron in
diing Cotton. By J. A, CuapraL.

FROM THE 4NN4LES DE CHIMIE.

THE oxide of iron has fo ftrong an affinity to
cotton, that if 4 cotton thread is dipped in 2 fatu-
rated folution of iron, in any kind of acid, the
thread inftantly acquires a buff colour, more or
lefs deep, according to the ftrength of the liquor.
This affinity may be fhewn by the following ex-
periment, which is both curious and eafy to be
made. If a fkein of cotton thread is dipped inta
a folution of green vitriol, rendered turbid by the
oxide which remains fufpended therein, and the
cotton is moved about in the liquor, it will take
up every particle of the oxide, and thereby re-
ftore to the liquor the tranfparency it had loft;
after which, the folution, which at firft had a yel-
lowith hue, becomes more or lefs green,. accord-
ing to its ftrength.,

The colour given to the cotton by the oxide of
iron, grows darker merely by expofure to the air;
and this colour, which 1s foft and pleafant when

the
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-the cotton is taken from the bath, becomes harfh

and ochrey by the progreflive oxidation of the
metal.

The colour given by the oxide of iron is very
permanent: it not only refifts air and water; but
alkaline leys, or foap, give it brilliancy, without
fenfibly diminithing its intenfity.

On account of thefe properties, the oxide of
tron has become an effential ingredient in the art
of dying, being confidered as a colouring princi-
ple of the utmoft value. I have been fo fortu-
nate as to extend the ufe of this oxide ; but fhall
confine myfclf at prefent to fuch refults as have
been found worthy of a place in the operations of -
the dyer, and have for feveral years been prac-
tifed with fuccefs in my manufactory.

In order that the oxide of iron may be conve-
niently applied upon the cotton thread, we muft
begin by making a folution of the faid oxide;
for which purpofe, acids are the moft ufeful
{olvents. |

In moft places, dyers make a fecret of the acid
they employ; but it 1s always either the acetous,
the vitriolic, the nitrous, or the marine acid.

Scme dyers pretend there 1s a great difference
in the effeét of the different acids, but, in gene-
ral, they give the preferelnce to the acetous.
~ This preference appears to me to be founded
much lefs on the difference of colour produced

by
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by the different falts, than on the different de-
gree of corrofive power which each falt exerts
upon the cotton. The power of the mineral
acids is fo great, that if the ftuff is not wathed
when taken out of the bath, it will certainly be
corroded ; whereas, the folutions made in the
acetous, or any other vegetable acid, are not at-
tended with this difadvantage.

Iron appears to be as much oxidated by being
diffolved in one acid as in the other, fince it pro-
duces the fame fhade of colour when precipi-
tated ; and any acid may be employed, without
diftinétion, provided the degree to which the
acid is faturated, and the nature of the falt formed
therewith, are fufficiently known ; for the fubfe-
quent operations may be regulated by the know-
ledge of thefe circumftances, fo as to avoid the
inconveniences attending the ufe of fome of thefe
falts. 'This is, in the firft inftance, an advantage
. the man of fcience has over the common work-
man, who knows not how to vary his procefs ac-
cording to the nature and ftate of the falts he
makes ufe of. ;

I fhall at prefent only point out what colour
may be obtained by means of the oxide of 1ron;
firft, when employed by itfelf, on ftuff which has
not been previoufly prepared; fecondly, when
employed, in conjunétion with madder, on ftuff

‘which
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which has been properly prepared for receiving
the Adrianople or Turkey red.

- Firft.  If {fulphate of iron, or any other martial
falt, be diffolved in water, and cotton be dipped
in it, it will, as was before faid, acquire a buff
colonr, more or lefs deep, according to the
firength of the folution; and the affinity of the
cotton to the iron is {o ftrong, that 1t attraéts the
metal, and takes it ir great meafure from the
acid in which it was diffolved.

Secondly. If iron be precipitated from a pretty
ftrong folution, by an alkaline liquor, (of five or
fix degrees, by Baumé’s areometer,) a coagulum
of a greenifh-blue colour will be formed ; if cot-
ton be macerated therein, it will immediately ac-
“quire an irregular and dirty green colour, which,
by mere expofure to the atr, will, in a fhot
time, turn to a very deep yellow colour.

By thefe procefles, or fimilar ones, dyers pro-
duce what are called ochre or ruft colours.

But thefe colours are attended with feveral -
conveniences; firft, when they are very deep,
they corrode or wear the ftuff; fecondly, this co-
Jour 1s harfh, and does not mix well with the {oft
colours produced from vegetables.

I endeavoured to remedy thefe inconveniences,
and I fucceeded in the following manner.

I foak the cotton in a celd folution of green
vitriol, (of three degrees of ftrength,) and, ha-

ving
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ving wrung it carefully, I immediately plunge it
into a ley of potath, (of two degrees,) upon
which I pour a {aturated folution of alum. The
colour then grows brighter, and becomes in-
finitely more fine, more f{oft,” and more pleafant.
The vitriol no longer corrodes the fubftance of
the cotton, and, after it has remained four or
five hours in the bath, it may be taken out to
be wrung, wathed, and dried:

In the above manner, by gracduating the
firength of the folutions, we may obtain all the
thades of colour that can be defiied. This fim-
ple procefs, the theory of which muft be obvious
to.every chemift, produces a colour which is
very agreeable, very permanent, and, above all,
very ceconomical. I employ it with fuccefs in
dying fuftians, &c. the colour of which is infi
nitely more permanent than that of the Englith
oncs, having the adxfantage of refifting alkaline
leys. The only defe& I have found in the co-
lour is, that it turns brown by the action of
aftringents. : ‘

I thought,-for fome time, that it might be pof-.
fible to combine this yellow colour with the blue
of indigo, fo as to produce a permanent green,
but hitherto I have ~been difappointed in my
hopes. It appears, from the different trials I
have made with this fubftance, that there is not
a fufficient affinity between the blue of indigo

Vor. X. S _ and
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and the oxide of iron ; for I could never obtain
any other than a dirty muddy green, very cloudy
and faint. -

- The oxide of iron, on the contrary, combines
very readily with the red of madder, and the
combination produces a light violet colour, the
ufe of which is'as extenfive as it is advantageous
in the cotton manufactory.

But, if thefe two colours were to be applied to
cotton, without having firft employed a mordant
capable of fixing the latter, the colour would not
only remain dull and unpleafant, from the impof-
fibility of brightening it, but it would alfo have
the great defect of not being able to refift the al-
kaline leys. We muft therefore begin by pre-
paring the cotton as if for receiving the Turkey
red; and, when the preparation is carried on as
far as the operation of galling, the cotton is to
be dipped into a folution of iron, more or lefs
firong, according to the nature of the violet co-
lour defired. 'The cotton is then to be carefully
wafthed, twice dipped in a decoction of madder,.
and afterwards brightened in a folution of foap.

When a true violet colour, very rich and full,
is required, the cotton is not to be put into the
folution of iron till it has been galled : the iron
is then precipitated in the form of a bluifh oxide,
which, when combined with the red colour of the

madder, produces 2 very rich purple colour, more
or
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or lefs full, according to the firength of the
galling, and that of the folution of iron. It is,
however, very difficult to-obtain an uniform co-
lour by this procefs: indeed, an uniform violet
colour is confidered by the dyers as a mafter-
piece; and it is generally fuppofed, that this
great difficulty, of fo much confequence in the
art of dying, cannot be overcome without the
moft {kilful management. Neverthelefs, I am
convinced, that the principal caufe of the irre-
gularity in this dye is, that the iron depofited
on the cotton becomes oxidated merely by
expofure to the air, which expofure varies in
different parts of the cotton. The-threads which
are on the outfide of the fkein, are firongly
oxidated ; while thofe on the infide, not being
expofed to the adtion of the air, fuffer no change.
It therefore follows, that the infide of the fkein
acquires a faint colour, while the outer part ac-
quires a very dark violet. - The only way to pre-
vent this inconvenience is, to wafh the cofton
when 1t is taken from the folution of iron, and to
put it into the decoétion of madder while yet
moift. The colour thareby becomes more uni-
form, and more rich.

The {olvents of iron, for this colour, are nearly
the fame a¢ for the yellow colour already men-
tioned. ‘

S 2 1 fhall
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I fhall omit every thing refpecting the manual
operations of the procefs, and fhall confine my-
{elf merely to the chemical ones; for which rea-
fon, I fhall menticn an obfervation which may
ferve as a guide to the workman, in brightening
the violet colour upon cotton.

The red of the madder and the oxide of iron,
by being depofited on the cotton, produce a vi-
olet colour. This colgur inclines to red, or blue,
as one or the other of thefe two principles pre-
dominate. The dyer knows, by experience, how
difficult it is to obtain fuch a combination as will
produce the fthade of colour he defires, efpecially.
when he wifhes it to be very full, brilliant, and
permanent. It may, however, be obtained, not
only by varying the proportions of the two co-
louring princivles, but alfo by varying the pro-
cefs of brightening. It is only neceflary to be
acquainted with the two following circumftances,
oiz. that barilla deftroys the iron; and that
foap, by firong boiling, confumes the colour of
the madder. For this reafon, the colour may be
made to incline to red, or to blue, according as
the brightening is performed with one or the other
of thefe mordants, Thus, cotton taken from the”
‘madder-bath, wafhed, and brightened with a pro-
-per quantity of foap, wili be of a rich violet co-
lour; whereas, by brightening it with barilla, we
thall obtain only a light violet colour.

The
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The oxide of iron, when precipitated on any
ftuff, combines very advantageoufly with the
fawn colour furnithed by aftringents; and, by
varying the firength of the mordants, an infinite
number, of fhades may be produced. In this
cafe, the refult is rather a fimple mixture, cr juxta-
pofition, of the colouring particles on the ftuff,
than a chemical combination or {olution of prin-
ciples. We may indeed, by a boiling heat, com-~
bine the oxide of iron more intimately with the
aftringent principle: it is then brought 'into the
ftate of a black oxide, as Berthollet has ob-
{ferved. '

It is poflible alfo to turn thefe colours brown,
and to give them a variety of fhades, from a
light grey to a deep black, merely by dipping
the cottons, impregnated with the aftringent prin-
c1ple, into a folution of iron. The oxide it{elf
is then precipitated by the aftringent pr1nc1ple,
which is fixed upon the ftuff.

A-circumftance which may become of great
importance to the art of dying is, that all the
moft ufual vegetable aftringents afford a yellow
colour, which, although it is not very B‘*?ight, 1s
fufficiently durable to be advantageoufly em-
ployed. This yellow colour in vegetables is ca-
pable of being brightened in provortion as the
aftringent principle diminifhes, and the livelinefs
of the colour increafes in the fame proportion. It

15,
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- 1s, on. this account, difficult to obtain yellow
colours which are at the fame time durable and
brilliant ; thefe two valuable qualities being in an
inverfe ratio to each other. But it is poffible to
mix thefe two colouring principles in fuch a way
as to unite durability to brilliancy. Green oak-
bark unites perfetly well with woad or yellow
weed, (Refeda Luteola;) and fumach unites well
with quercitron * bark. From fuch mixtures, in
comhination with the oxide of iron, we may pro-
duce vegetable colours, the brilliancy of which is
equal to their durability.

I fhall conclude thefe refle¢tions with an ob-
fervation relative to the ufe of aftringents in dying
cotton ; , ’

It has been fuppofed that, in dying cotton red;
the place of galls might be fupplied by an in-
creafed quantity of fumach, alder-bark, or oak-
bark. I with this were the cafe, as the high price
of galls very much enhances the expence of
the colours dyed with them ; whereas I could
procure fumach at a low price, as it grows al-
moft every where in the dry parts of our fouthern
provinces; but I can affirm, that it is impoffible
to fupply the place of galls with thefe {ubftances,
in whatever proportion they are employed; the

* A name given by Dr, Bancroft to a fpecies of Ameri-
€an oak.

colour
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colour produced from them being always more
pale and faint, and lefs permanent. I know that
what is here faid does not apply to dying wool
and filk, for which the above fubftances are fuc-
cefsfully employed ; and, upon confidering the
caufe of this difference, it appears to me to arife’
from the nature of the galls, In the firft place,
the acid they contain 1s different from that of
other aftringents, (as Berthollet has proved,) and
facilitates the decompofition of the foap with
which the cotton is impregnated ; hence, a greater
quantity of oil remains fixed in the fubftance of
the cotton, and is more intimately combined with
it. . Secondly, galls, being produced by means of
infets, always retain a certain degree of animal
nature, which they impart to the cotton, thereby
increafing its affinity to- the colouring principle
of the madder. 'The ufe of animal fubftances in’
facilitating this combination 1s well known ; but
wool and filk being themfelves animal fubftances,
it is unneceflary, in operating upon them, to make
ufe of galls.
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