XXVI. Continuation of Mr. HENRY's
Confiderations relative to the Na-
ture of Wool, Silk, and Cotton, as
Objedts of the Art of Dying.

(rroOM p. 133.)

ALUM, being a cheap fubftance, is moft com-
monly ufed. It confifts of vitrioli¢ acid, pure
clay *, or argillaceous earth, and water. Ac-
cording to Bergman, one hundred parts of cryf-
tallized alum contain thirty-eight of vitriolicvaéid,
eighteen of clay, and forty-four of water. The
clay 1s generally fuperfaturated with acid; this is
proved by the phenomena produced on the addi-
tion of mild vegetable fixed alkali. On the firft
portions of alkali being added, a fmall portion of
the earth precipitates from thofe parts of the alum

with which the alkali comes in contact; and, as

% The conflituent parts of common clay are argillaceous,
mixed with filiceous, earth, in various proportions, Pure ar-

gillaceous earth is only obtainable from alum.
pure
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pure clay has an attraction for aérial acid, the ef-
fetvefcence produced is at firft {mall; but pre-
‘{ently the remaining frt;c acid, attacking this pre-
cipitate, rediffolves it, and an effervefcence ap-
pears, occafioned by the difcharge of the aérial
acid from the clay. This precipitation, followed
by rediffolution, and a difcharge of gas, conti-
nues till the acid be perfedtly faturated; the pre-
cipitation then goes on regularly, and the earth is |
no longer diffolved anew, except the alkali be
continued to be added after the precipitation .is
fully accomplithed ; nor does any effervefcence
follow when frefh portions of alkali are added.

Thefe are the appearances when mild or aérated
vegetable alkali is ufed; but, if the pure or cauf-

- tic alkali be employed, the ‘precipi‘tation takes
place more flowly ; and, if the pure alkali conti-

" nue to be added after the precipitation is effected,.
the earth will be rediffolved. = '

This earth has a firong attraction for colouring
matter, particularly for fuch as forms the red and
yellow colours; infomuch 'that, if a folution of -
alum be poured into water dcepiy ting'ed with
madder or weld, the earth will quit its acid to

~ Vor. IL Cec¢ : unite
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unite with the colouring particles of thefe fub-
fiances, and form with them a precipitate or
laque; from which it cannot be feparated, either,
by the action of water, or {pirit of wine, and is.
not totally deftroyed even by that of fire.

- Marine falt of tin, and that formed by aqua re-
gg'a, have for their bafis the white earth of that
metal, which has alfo a firong attraction for co-
lpuring matter, and is, in fome cafes, preferred.
to that of alum. When united to the colouring
matter of cochineal, it forms a beautiful pigment,
well known Dy the name of carmine. If the addi-
tion of thefe faline fubftances, to the coloured [i-
quors, be fufficiently long continued, and under
proper circumftances, the whole of the colouring
matter will be precipitated, and the water be left
colourlefs *,

Tin 15 not the only metal which affords bafes
for colouring fubftances; lead, bifmuth, and zinc,
alfo afford earths, or calces, which attraét colour-

«i_ng matter; but the two firft have defeéts which
render them lefs eligible.  The calx of zinc may
perhaps be ufefully employed ; but thould firft be
‘ * Macquer, Ditionnaire de Chymie.

t_hOl‘OU%th
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tllOfOilghly putified from the irdn which it genes
rally contains.

Thefe all form bafes for the more brilliant reds
and yellows : for the laft, the calx of copper is
alfo employed, having a firong attraction for the
colouring matter of weld. Salts containing iron
furnith a bafis which, with the aftringent matter
of vegetables, produces a black dye.

When-alum is ufed to fupply a bafis for the dy-
ing of wool, it is the practice to join with it either
‘crude tartar or its purified cryftals, in the pro-
portion of five ounces of' alum- to one of tartar.
This laft fubftarice we know confifts of an alkaline
vegetable falt, fuperfaturated with a peculiar acid,
‘which bears its name. 'The fuperabundant vitri-
olic acid of the alum will decompofe a part of
‘the tartar, by attaching itfelf to the alkali, and
thus the qua;ntity of free tartareous acid is ine
“creafed, which has no?propertiés injurioys to the
'cloth,

" In the aluming of filk no tartar is ‘employed ;.
for the filk, in the previous.preparation, heing
impregnated with alkaline or foapy matter, the
fuperabundant acid will be neutralized By it. In

"Cc2 this
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this procefs, when the tubs have been long ufed,
a very confiderable incruftation is formed on their
fides ; which the dyers, finding.ne injury from it,
{uffer to accumulate. Some of the foap ufed for
the {couring adheres to the filk, notwithftanding
the wathing it undergoes; and the alkali of the
foap, uniting with the acid of the alum, fome of
its earth is precipitated, joins with the detached
oil, and forms the incrufting fubftance; the un-
decompofed ‘alum, and the vyitriclated tartar,
perhap§ alfo, in part, entering into the combina-
tion ¥, :

Cotton requires a ftill ‘different treatment: as
the vitriolic acid 1s injurious to cotton, and it is
neceflary thé; the aluminous folutions fhould be
well dried on it before it be wathed, the acid, be-
ing concentrated by the evaporation of the water,
would corrode the cotton. It is therefore proper
to faturate the fuperabundant acid, previous to
the aluming of the cotton; and for this purpofe

one-fixth or one-eighth of pearl athes is to be
added,

* Macqﬁe:, Art de la Teinture de Soie.

But
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- But- the aluminous liquor ufed by the printers.
is prepared in a different ‘manner: to three
pounds of alum, diffolved in a gallon of hot wa-
ter, a pound and half of fugar of lead is added ;
the mixture is ftirred together for a confiderable
time, and the agitation repeated often, during
two or three days ; when a few ounces of whiting
are to be added gradually, as a firong efferve{-
cence enfues. - On adding the fugar of lead to the
-~ alum, a double eleétive attra,&iork ‘pro_dqces two

decompofitions, and two new compounds: ‘the

vitriolic acid forfakes the earth.of alum, to unite
with the calx of lead of the faccharum faturni ; and
this new falt, pofleffing very little folubility, falls
to the bottom of the veffel, in form of a white
pprecipitate. The carth of alum, being left at li~
berty, and in fo minutely divided a ftate, is at-
tacked, in the a& of precipitation, and diffolved
by the acetous acid, which, having quitted the

‘lead, \'isA ready to form this new union ; and thus

a very foluble falt being the produc, it remains

diﬁ_'olvéd in the water, and, when thickened with
_gum, is applied by means of blocks to the cloth.

The piece being afterwards dried in a hot ftove,

5 the
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the vinegar, which, as the cloth dries; becornes
highly concentrated, and very volatile, * not ha-
ving a ftrong attachment to the aluminous earth,
flies off, and leaves the carth upon the cloth
ready to receive the colouring matter : and herein
confifts the advantage of the change of the vitri-
olic for the acetous acid.

- Thus we fee that the printer’s liquor for the
red and yellow colours is not, as thofe artifts _
generally imagine, a mixture of alum and fugar
of lead, but merely an acetated argill, or alumi+
nous earth, combined with vinegar. The addi-
tion of whiting is intended only to neutralize the
fuperabundant acid, and would perhaps be better
‘made to the alum, before the mixture of the {u-
-gar of lead; for, as that acid immediately preci-
-pitates fome of the lead, without furnithing the

acetous acid with aluminous earth in return, a

* The vinegar, by its union to the calx of lead, feems to
have acquired fome new properties ; for, on feparating it from
the lead, by diftillation, it always contains fome portion of
ether.  When the cloth has become dry in the hot ftove, Mr.
Charles Taylor has obfervedfflathes of electric light darting
from its furface,

wafte



.AS OBJECTS OF DYING, &C. 199

wafte of the faccharum faturni is the confequence,
which might be prevented by the mode now re-
commended. |
* The folutions of tin, and of the other white me-
tals, fhould be as perfectly faturated as poflible;:
otherwife, not only the fuperabundant acid will in-
jure the cloth, but the calx will not fo readily pre-~
cipitate, to form the white bafis. In the dying of
- wool the folution of tin is mixed with the de-
co&ion of cochineal, and falls, in the. form of
carmine, on the cloth; but filk has in vain been
attempted to be dyed [carlet m this mode. M.
Macquer has however accomplithed this defidera-
sum, by firft fully impregnating the filk with the
folution, before he proceeded to the dying. By
this means M. Macquer declares that he has pro--
duced {carlet, though not equal to that dyed on
‘wool, yet fufficiently beautiful, and fuperior to
- the fcarlet formed by a mixture of fafflower and
arnatto. And, he adds, that an eminent manu-
falturer at Lyons ‘hiad fucceeded in dying great
variety of colours 6f1 filk, by applylhg the tin ba-
fis after the fame manner *, |

* Macquer, Di&tionnaire de Chymie, 2d edit.

If
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¥f afcarlet could be dyed without the ufe of
nitrous acid, the tin bafis might be employed for
this purpofe on cotton; but that acid being re-
quifite for the production of this beautiful co-
lour, and being highly corrofive to cotton, this:
bafis.is prevented from being applied to that fub-
ftance. But, if this metallic earth has any pre-
ference to alum, for other colours on cotton, it
might be procured united to acetous acid, by a
procefs. which I have lately difcovered, fome-~
what fimilar to that for making the printer’s li~
quor ; viz. by adding to a folution of tin, in
marine acid, a folution of fugar of lead. The
marine acid will unite with the lead, and precipi-
tate as plumbum corneum, and the vegetable acid will
unite with the tin, with which it could not eafily
be faturated by any other mode; for, the acetous
acid has very little power to diffolve tin in its
metallic form,

_. The cupreous bafis may be obtained from blue
vitriol, and from verdegris, or acetated ‘copper.
It _is‘feldom ufed by itfelf, but generally in con-
Junction with alum. .

The
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The martial bafis, where wool and filk is con-
- cerned, is obtained from green vitriol or cop-
peras; but this bafis is beft procured, for cot-
ton, from a folution of irom in acetous acid, or
even, as it {hould feem, in the aftringent princi-
ple : for, a folution of iron is ufed by the dyers of
cotton, with great fuccefs, which is formed by
ftratifying old iron with alder bark, and digefting
them in water. o

It may alfo be warthy of remark; that cb&on,
having but a wedk attraction fot colouring matter,
requires that it fhould be pgéfented under every
advantage ; and the Dijon Academicians having
proved that the minetal acids are deftructive of
the aftringent principle, in which -the colouring
matter of thofe fubftarices requiring a bafis feems

to refide, this property, added to others, may be
" a reafon for their rejetion, and for the prefetence’
~ given to the acetous acid.

Having thus given an account of the vatiods
preparations that are g‘éﬁéra‘lly ufed for wool, filk,
and cotton, and of the bafis applied for the re-
ception of the colouring matter, let us next take
a view of the particular preparatory operations

Vor. IL Dd practifed



202 ON WOOL, SILK, AND COTTON,

pra&ifed in the procefs for dying the Adrianople
or Turkey red, on cotton; and to thefe alfo add
a detail of the procefs itfelf. It is proper to pre-

. mife, that all the wooden vefTels employed thould
be made of deal, or of fome white wood, free
from aftringent matter; and that the moft con-
venient quantity for operating on, in proportion
to the ingredients ufed in the feveral operations,
is fixty-fix pounds of cotton. 4

From fixty pounds of Alicant barilla, a ley

is drawn, by means of foft water, amounting
to fixty gallons; and-then, by pouring on of
freth water, a fecond ley is formed, meafuring
forty gallons; after this, a third ley is alfo ex-
traCted from the fame barilla, the quantity of
which thould be about fifty-two gallons.

A liquor is alfo prepared, confifting of four
gallons of fheep’s dung, colleéted after it has been
excreted from the animal, and before it has been
expofed to rain, diffolved in twenty gallons of
water, and ftrained through a hair-fieve, to fepa-
rate from it the groffer parts. .

- Thefe preparatory meafures being- taken, the
firft operation confifts in adding nine pounds of
Gallipoli
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Gallipoli oil to eight gallons of the fecond ba-
rilla liquor ; this forms a kind of foap, to which
are to be added twenty-four gallons of the firfk
barilla liquor, twelve gallons of the dung-liquor,
and forty-eight gallons of foft water. Into this
liquor, when nearly of a {calding heat, the cotton
1s to be put; room being made for it, by taking
out about tWenty gallons of the liquor, which is
to be gradually returned into the pan, in propor-
tion to the wafte by evaperation; and the whole
is to be kept boiﬁng during five hours. After
which the cotton is faken out of the pan, fuf-
pended over it to drain, and then well wrung,
wafhed in clear water, and hung on fmooth poles
to dry, either in the open air, or in a ftove, but
the former is to be preferred if the weather be
fair.

The liquor wrung out of the cotton is to be
preferved, together with the remainder in the pan,
for a future operation; and, at this time, fixteen
gallons of foft water are to be added to the dung
liquor. |

The fecond operation confifts in pouring three
pounds and a half of Gallipoli oil into a bucket
' Dd 2 containing
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containing four gallons of the fecond barilla Li-
quor, and adding this mixture to fix gallons of
the firft barilla liquor, and four gallons of dung
liquor. Of this compofition two or three gallons
are to be put inta a tub, and in it about a pound
and a quartér of the cotton 1s to be well foaked,
- and afterwards wrung, but not too clofely, over a
tub kept for that purpofe. A fimilar portion of
cotton is then to be treated in the fame way ; and
fo on, till the whole has paffed through the mix-
ture ; adding about a pint, or three half pints, of
liquor, on the immerfion of every frefh parcel of
“cotton.- The cotton is then to be thoroughly dried;;
which it muft alfo be after the fubfequent opera-
tions; and thefe are to be condued in the {ame
manner, with refpect to the manipulations, as the
prefent one. | A
In the third operatien, the liquor which had |
been wrung out of the cotton is to be poured
back into the tub in which the foaking has been
performed ;. and to this are to be added, of Galli-
poli oil three pounds and a half, and of the fecond
barilla liquor, dung liquor, and firft barilla li-
quor, four gallons each. After this operation,
the
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the dung-liquor is to be firengthened, by the
addition of about two handfuls of fheep’s dung,
diluted with a little water. ' '

The fourth operation 'is fimilar to the third s
the liquor which remains is to be fet afide, for
the purpofe of mixing with the refiduary liquor
after the eighth operation; to be ufed for other .
cotton, in any {ubfequent procefs.

The dung-liquor is omitted in the fifth opera—:
tion ; and the mixture employed in the three fol-
lowing operations is called the white liquor, to
diftinguith it from that ufed in the three preceding
parts of the procefs, which, from the colour im-
parted by the dung, is named the green liquor.

The fame quantity of oil as before is to be mixed
in a bucket with four gallons of the fecond barilla
liquor, and poured into a tub, where are to be
added to it, three gallons more of the fame li-
quor, and four gallons of the firft barilla ley.

About four gallons of this liquor‘ remain after
the wringing, and thefe are to be added, in the
fixth operation, to the fame quantity of oil, firft
mixed with four gallons of the fecond ley, and
then with two gallons (more or lefs, in proportion

to the quantity of white liquor remaining after the

preceding
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preceding operation) of the fame ley, and four
gallons of the firft. ’

In the feventh operation, the quantities of all
the ingredients are the fame as in the fixth. The
refiduum of the white liquor, after the three laft
operations, will be about eight gallons, and is to be
preferved, to be ufed in the fourteenth operation.

The eighth operation confifts in heating the third
barilla liquor, amounting to fifty-two gallons, to
about the warmth of new milk, removing it, when
thus warmed, from the copper to a tub, immer-
fing the whole of the cotton therein, and {uffering
it to remain for twelve hours, or longer. It is
then to be taken out, and laid on a cloth, fpread
on four or five fticks placed acrofs a large tub,
into which the liquor drains, as it runs from the
cotton. 'The cotton is then to be well wrung, and
afterwards thoroughly wafhed, that no loofe oil
may remain, which would be injurious to the next
operation. :

The wringing tub and peg are now to be well
wafhed, and a freth fet of poles ufed ; for if any oil
were to come into contact with the cotton, in the
next parts of the procefs, it would receive a blackifh
tinge in the dying.

The
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The galling forms the ninth operation.  Six-
teen pounds of galls, or, if the blue galls be ufed,
a fomewhat fmaller portion, are put into twenty-

. four gallons of water, nearly boiling. = The liquor
is then brought to boil, and the ebullition con-
tinued for fifteen minutes; but, as foon as the
boiling commences, the fire thould be Withdraxvn,
as the heat already received will keep it up for a
fufficient time, and the galls will not fettle if it
be too violent; _'The liquor is to be carried to the
wringing-tub, in the quantity of three or four gal-
lons at a time, according as it is foaked up by the
cotton, till one half of it has been thus employed ;
and the cotton is to be worked in it, as hot as |
poffible, by means of a ftick paffed through the
tkains. ' After this it is to be dried, either wholly
.or in;_part, in the open air; if it cannot be thus
.completed, as rain would, in this ftate, and ef-
1,pécial~»ly as the cotton approaches to drynefs, be
highly,prejudicial, the drying muft be finifhed in
a flove. The liquor which has been wrung out

is to be added to the remaining half in the copper.

TO BE CONCLWDED IN OUR NEXT.
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