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XXXIV. Conclufion of Mr. HExrY's

Confiderations relative to the Na-
ture of Wool, Silk, and Cotton, as
Objets of the Art of Dying. |

(FrOM . 207.)

F OR the tenth operation, this remaining decoc—j
tion of galls is to be heated, the thick {fediment
at the bottom being previoufly feparated by a hair-:
fieve, and the cotton again treated as in the ninth
operation.

Vor. IL Kk The
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The eleventh opération is the aluming of the
cotton. Thirty pounds of Roman alum, finely
powdered, are put into fixteen gallons of water,
gradually heated, and continually fiirred ; as
foon as it becomes {o hot that the operator ean
juft eafily bear his hand in it, the fire is to be re-
moved. Six gallons of the firft barilla liquor are
then to be added by degrees, and the whole agi-
tated till the {olution is complete. The cotton is
to be placed in the wringing-tub, about three gal-
lons of the alum-liquor poured on it, and, in pro-
~ portion as it is foaked up, more is to be added,
till about one half of it is employed. The cot-
ton, having been thorgughly worked in the li-
quor, is to be well wrung and dried, and the
portion which is wrung out is to be returned to
the remainder in the pan, and ufed in“the twelfth
. eperation, which is performed exaétly in the fame
manner as the_eleventh ; after which the dried
cotton is to be well wathed, by handfuls, in run-
ning water, the workman holding in each hand
about fwe'nty ounces of éotton, for two minutes.
Each portion is then wrung, and feparated ;
wathed and wrung again, and laid upon a coarfe

| cloth.
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cloth. 'The whole is then carried up from the
river, wrung a third time, and hung to dry. The .
cotton will now be ready for the thirteenth opera-
~ tion, in which the colouring fubftance is applied
to it. “

The cotton is firft. divided into four equal
parts, each of which is to be dyed feparately ;
and thefe are fubdivided into fkains, or par-
cels, of about a pound and quarter each. The
copper pan is then to be filled with water, within
about fix inches of the top, and twenty-fix
pounds of Smyrna, or rather of Cyprus, madder
added to it. As foon as the water becomes milk-
warm, fourteen pounds of fheep’s blood, as freth
as it can be procured, are to be flirred into it.
~ When the liquor is fo warm that the workman
:;:sin'_juﬂ: bear his hapd in it, one fourth part of
the cotton is to. be put into it, fufpended on
ficks, by means of which it is moved backwards
and .forwards in the pan, every five minutes’; and

the fkains are to be inverted every ten minutes,
fo that they may receive the dye equally in every
part; this bufinefs is continued for about fifty
minutes, The cotton is then hung on five fticks
Kk 3 only,
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only, and fo fufpended by ftrings as to be wholly
immerfed in the liquor, which i1s now made to
boil, and continued botling for forty-five or fifty
minutes. A white froth, which about this time
appears on the furface, is a fign that the madder
is exhaufted of its colouring matter, and that the
cotton can receive no benefit, though it will get
" no injury, from continuing longef in the liquor.
It is then to be withdrawn, carried to be well
‘wafhed in the river, or wafh-wheel, and then
wrung and dried.

The other three-fourths of the cotton are then
to be fucceflively dyed in the fame manner ; freth
ingredients being ufed for each parcel.

The fourteenth  operation is reprefented as
highly eflential to the fuccefs of the procefs ;
“{hould it be omitted, the colour, it 1s {aid, would
not only be fo unfixed as to lofe much in the
fubfequent operation, but would likewife require
more time for the enlivening. About eight gal-
lons of the white liquor, which remained after the
feventh operation, and were- dire¢ted to be re-
ferved, are now to be mixed with four gallons
of the firft barilla ley. Two gallons of this

mixture
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mixture being put into the wringing-tub, the
whole of the cotton is to be wathed in it; adding
more liquor in proportion as it is foaked up by the
cotton, which is afterwards to be wrung and dried.

To this fucceeds the fifteenth and laft opera~
tion; viz. that of enlivening or reviving the co-
lour. The copper pan being about half filled with
water, twenty-eight or thirty gallons of the liquor
remaining after the firft operation are to be ad-
ded, fo that the liquor may reach to within fix
inches of the top. When the liquor is nearly
boiling, the cotton is to be put in, being previ-
oufly formed into parcels of about two pounds
and a half each; nearly four ounces being kept
feparate, for a purpofe hereafter to be defcribed.

The cotton is to he well prefled down in the
pan, énd, confined by fticks. 'The pan is covered
with a wooden lid, having a fmall hole, through
which the fmall portion of cotton, referved for
that intention, may be occafionally withdrawn, in
order to obferve the progrefs of the operation ;
this hole has a movable cover. The 1id is then to
be fecured by a ftrong crofs of wood, with a
ﬁ;aight piece over it; and the fides madé clofe,

{o
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fo as to confine the vapour, bylaying round the
edges of the lid a quantity of damp linen cloth,
The fire 1s then to be raifed, fo as to make the li-
quor boil, and the boiling is to be continued for
nine hours.

Thekpr,ocefs is finithed by taking the cotton
- out of the liquor, wringing, and drying it; but
the drying is never to be performed either in a
ftove or in ftrong fun-{hinc. The colour will be
moft brilliant if the cotton be dried.in the fhade,
with a free accefs of air.

In the third part I fhall endeavour to give a
theory of dying, (as far as b4/es are concerned,) and
efpecially of the -procefs of which we have juft
given a detail.

"PART THIRD.

Nothing can lead more effe¢tually to the im-
provement of any art than a right underftanding
of the inftruments, or agents, emplayed in the
practice of it. Though long experience may
eftablith a number of faéts, yet, if the rationale
of the manner by which they are produced be not

‘ underftood, mifapplications are liable to be made;;

fimilar
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fimilar pratices are purfued where the cafes dif-
fer eflentially ; and improvements are attempted
af hazard, and often on falfe principles.

" Though it may not be granted that, in the

fcourihg of the feveral materials which are to be
fubje€ted to the art of the dyer, their tubular
pores ate enlarged, or even divefted of 'an'y mat-
ter which obftrus them, yet it will not be dif-
puted that  the intention of thefe procefles is to
remove an oily or a refinous matter which in-
 vefts the fibres, and fills up the interftices of the
filaments ; either rendering the material lefs white,

or leflening its“attraétion for water, and for the .
~ colouring matter intended to be applied. For the
more brilliant colours, in order that they may be
~ exhibited in their greateft luftre, the fcouring and
. bleaching is generally carried to fuch a degree as
onTy to be fhort of injuring the texture; and the
material always fuffers a lofs of fubftance.

In the preparation for the Turkey red, the cafe
feems to be different ; no bleaching is allowed,
and the firft-operation of the procefs is of a kind
that is rather likely to add to the wéight than to
fubtrat any thing from it. - The cotton is boiled

in
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in a mixture of bariila, or impure mineral alkali,
oil, and animal excrement. Were the fole in-
tention of this operation to fcour the cotton, or,
as the dyers phrafe it, to open its pores, would
-mnot the barilla alone be mdre efficacious? And
for what reafon can we fuppofe that the theep’s
dung, which contains a quantity of foul colour-
ing matter, thould be added ? We have feen that,
in the fcouring of filk, where a perfect foap is
ufed, -fome portion of it adheres, notwithftand-
ing the wathing the filk undergoéé. The cotton
is indeed alfo well wathed after this firfk operation,
but it 1s moft likely that water will not be able to
remove the whole fubftance of this. animalized
foap ; and it feems alfo -probable, that the im-
perfe&t fbap, or 1'1'1ixture of oil and alkali, toge-
fher with the dung-liquor, through which the
cotton is fo often paffed, will continue to furnifh
fomewhat to it ; for, animal fubftances contain an
acid which is feparated in various forms. We
have already feen that faccharine acid is obtain-
able from them by means of nitrous acid; the
blood. affords- the Pruffian acid, and alfo phof-
phoric acid. This laft is contained ftill more

4 abundantly
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abundantly in the urine, and in the 'bones, but,
w§ fhall defer the confideration of the ufe of ani-
tﬁal acid in dying, till we come to treat on the
{ubject of bafes. / |

The idea of ammahzmg vegetable {ubftances,
to promote their attradtion for L,olourmg matter,
occurred to me many years fince ; and the late Sir
Torbern Bergman feems to have held a fimilar.
opinion. We have feen, in the abfiract I have
given of M. Berthollet’s anaiyﬁs of animal and
vcgctable“fubi’cances, that wool and filk yie!d)
much acid of fugar, together with a fatty oil;-
whereas cotton gives no faccharine acid, no oil,
and, in thort, that the whole {ubftance is capable :
of being diffipated in the form of gas, leaving no.
refiduum in the retort, and communicating no-
thing permanent to the nitrous acid which diftils
into the receiver,
. T with that fome perfon, whofe opportunities.
and leifure, are greater than mine, would compare,
by fuch an analyfis, cotton in its natural ftate,
- and cotton prepared in the feven leading: opera-
tions for the Turkeyred ; in order to determine
whether it have, by this treatment, acquired pro-

Vor, IL L1 . perties
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perties more nearly approaching to animal mat-
ter ; viz. whether in the latter ftate it will afford
“more acid of fugar, and give over on difﬁi‘llaﬁon
an oily matter, refembling that‘obtain¢d from
animal {ubftances. | |
Another point which ii might be important to,
afcertain is, what increafe of weight the cotton
acquires after each fteeping. It appearsfrom the
account of the gentlemen appointed to fupérinj
tend and repeat M. Borelle’s procefs, that, pre- .
vious to the’ madderi}ng, or imparting of the co-
louring matter, the cv’otton had increafed to the
amount of  of its original weight, though it had
been well wathed previous to that operation. In
this increafe, however, was included what it had
acquired in the operations of galling and aluming.
‘ Thg operation of galling, in this as well as forme
other procefles of dying, is ufed previous to the
apphication of the bafis to the mater_ial.' Galls
contain an aftringent matter, to which chemifts
ave lately given the appellation of ‘the aftringent
principle, and the Dijon “ Academicians  have
proved it to be of an acid nature. It has not only
the property of decompofing -metallic, but alfa
‘ |  earthy,
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vdsthy, {olutions, and of combining with the pre- .
cipitates which fall from them: hence its ufe, pre-
vious te -the aluming, in the procefs of dyin‘g-‘.‘
Steep cotton which has not been galled in a folu- '
tion of alum, the folution will remain clear, and
the cottom, when dried, will be covered with
aluminous cryftals: let another parcel of cot-
ton, which has been galled, be immerfed in a
fimilar folution, the liquor will become turbid,
and plain ‘marks of precipitation will appear.
- This aftringent principle is of “ftill farther ufe
in the art of dying, and we fhall prefently fee the
manner in which it a&s, when combined in thofe
vegetables which afford colouring matter,
Haying thus given an account of the previous
operatiohsin dying, relative to the appliéation of
the bafis; let us next enquire into th'e principles on
which this application is made, and the modes by
which it-is 'mare firmly attached to the material.
‘W, have. already remarked that alum containg
an ; ¢arth, }x its,. compefition, united to vitrio-
lic acid; - This' earth is purely argillaceous, and
may be feparated .from the acid to which it is
ynited, by any fubftance to which either the earth,
‘L1 2 or
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“or the acid,‘ has a ftronger attraction than thé‘y“
poflefs to each other, IR
- The firft theory we meet with, to account for
the aCtion of alum, and other intermediate fub-
ftances ufed to furnith bafes for colouring mat-
ter in dying, is that of M. Hellot; who fuppofes
that thefe faline bodies form vitriolated tartar, a
falt difficult of folution in water, and that the
minute cryftals of ‘thiis falt infinuate themfelves
into the pores of the material to be dyed; that to
thefe cryftals the colouring matter becomes at-
tached, and firmly united, and they to the ma-
terial, fo as to refift the folvent power of water.
Thus, when tartar and alum are ufed, he imagines
the vitriolated tartar to be formed from them;
and, in every other. cafe of dying, he accounts
for the produétion of a vitriolated tartar, but often .
'in 2 manner by no means fatisfatory. -This vi-
triolated tartar he defcribes as cryftallizing in the
dilated pores of the cloth, attracting the colour-
ing matter, and, being difficult of folutien in wa-
ter, detaining the colouring particles, which are
farther cemented by the crude tartar. \

But,
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" Buit, though thefe falts are not ¢a/ly foluble in

water, yeta fufficient quantity-of water will diffelve
them;- and, if the colouring particles were at-
tached to them, they muft be carried off when-
ever the folution of the falts is effeéted. But, as
this is not the cafe, {for, when thefe particles are
prépe'rly ‘affixed to the material, they are not
movable by any quantity of water, however
large,) their fixity muft depend oh fome more
permanent bafis. '

‘Mr. Keir, the ingenious tranflator of Mac~
quer’s Dictionary of Chemiftry, appears to have
been the firft who fufpected that the earth of
alum was precipitated, and in this form attached
to the material ; indeed, it feems wonderful that
this idea did not occur to M. Hellot, who was fully
" aware that, in the dying of fearlet, the cochineal

became firmly united to the white calx of tin.

* M. Macquer, in the laft edition of his Dic-

tionary, has been more explicit on this fubje&.
" From the experiments which have been alluded to,
in the fecond part of this paper, by which laques
and carmine are made by pouring folutions of

alum, or of tin, into clear deco&ions of extraGive

refinous
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refinous colouring ingredients, he concludes that
" the fame effects take place in dylﬁg; that, wheri.
the materials are loaded with thefe earthy or me-:
tallic falts, and then thrown into the liquors im-
pregnated with the colouting fubftances, the co-
louring mattet quits the other principles to which
}t was united, feizes oh the earthy bafis of the falt,
and, uniting with it, lofes its folubility in water ;
and, in this combination, becomes attached to the
material, in fo permanent a manner as not to be
wafthed away by water. - M. Macquer, howevet;
'do_es not feem to have been aware, that it is by
means of the aftringent principle that this preci«
pitation is effected. All. the fubftances which
form laques contain this principle; as is.evinced.
by the blacknefs they produce with martial folu-
tions, and to this the colouring principle feems to.
be clofely united. A few drops of infufion of
galls produce an immediate precipitation of the
earth of alum from its acid : this precipitation is
more copious than that produced by any of the
common colouring fubftances, and is, at the

fame time, white.
Here
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‘Hére 'again new experiménts are fuggefted. Let
a large quantity of earth of alum be thus precipi-
fated by galls; let the precipitate be well wafhed,
and afterwards expofed in a retort, with a recéiver
adapted to it, to a ftrong heat; the aftringent
principl,e,.if united to the earth of alum, being
volatile, will probably be driven over into the re-
cewer, and thus the fuppofed comblnatlon be
xendered ev1dent ,

Agam, let the fupernatanf liquor, from which
;{11 the earrh has been precipitated, be examined,
to fee in what fiate of cbmbinati‘on the vitriolic
acid of the alum remains.

In the common dyes then, W1th metallic or
carthy bafes, the theory is pretty clearly as M.
Macquer has reprefented, only taking the aftrin-
gent principle into the account ; and, with refpect
to wool and ﬁlk nothing more feems neceflary
than the i 1mpre_gnatxon of the one with alum and
tarta;r, and of the other with alum alope, pre-
};ioué to their immerfion in the coloured liquor.

A But when cotton is ta be dyed, and fome‘df
thefe bafes are requifite, not only the bafis is to
be precipitated by the aftringent colouring prin-

6 ciple,
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ciple, but the attraction of the material to the
bafis is to be increafed by other intermedia. 'The
permanency of the extraétive dyes, therefore, de-
pends on the previous treatment of the corton 5
and, where alum is employed, of that falt, fo as,
to procure a more copious precipitation of its
earth, and to unite it, by means of other fub-
ftances, to the material. ’

For this reafon, in the common dymg of cot-
ton the alum is previouily neutralized, by the ad-
dition of glkaline falt ; whereby, not only the acid
is prevented from injuring the cotton, but the
alum is put into a ftate more ready to be precxpl—'
tated by the aftringent colouring matter.

For this reafon alfo, ‘in the procefs of calico-
printing, the earth of alum 15 made to change its
natural acid for the acetous; for, by th1_s means,
not only a falf is prepared, capable of diﬁ‘olvingj
more copiouily in water than common alum, but
the acetous acid, being more lpofely attached to
the aluminous earth, 1s, as it becomes concentrated -
by drying, eafily driven off by heat, the earth being
left {pread upon, and cemented to, the calico.

When
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When fpeaking of the ufe of animal fubftances,
it was obferved, that they yield feveral different
acids by various modes of analyfis; viz. the phof-
pheric, the febaceous, the Pruffian, and the fac-
charine. Of thefe, the two firft are formed in the
animal {yftem; the third is perhaps the creature
of fire, and originates from a combination of fome
of the mere fimple conftituent parts of animal

_ fubftances; and, of the laft, it fhould feem that thefe
fubftances only contain the bafis*. M. B’erthol_let,
by uniting cauftic alkalies with animal fubftances,
is faid to have found them neutralized, and that |
the animal matter, when afterwards feparated from
the alkali, is no longer fufceptible of putrefaction.
This animalized neutral falt may be decompofed
by means of alum; and; while the. vitriolic acid
feizes on the alkali, the earth of alum becomes in-
timately combined -with the animal acid. It ap-
pe#rs to me highly probable, that this acid is'fup-
plied to the cotton, in the procefs for dying the
Adrianople red ; that the attradtion between the
cottorr and acid being ftrong, and that between
the latter and the earth of alum being likewife

* Critical Review, vol. LXIL p.377.
Yor. II, "Mm power-
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powerful, fuch an union is effeéted as affifts in
rendering the material capable of attrafing and
'retaining the colouring matter, in as forcible and
petrmanent a manner as can be done either by
wool or filk.
The ufe of the galls alfo, in this and other pro-
ceffes, feems intended to promote a fimilar purpofe. .
“Cotton, eitherunbleached, or which has undergone
no procefs but that of ~bleachii1g, when immerfed
‘in a folution of alum, produces no change in the
appéarance of thé folution ; but, as has been already
" fhewn, cotton previoufly ftecped in an infufion or
deco&ion of g@ll-s {oon rendérs the liguor turbid,
‘occafioning a precipitation of the earth of alum on
the cotton. L
The imperfect foap alfo, formed by the
unien of the alkali and oil, when mixed with the .
alum, will both decompofe that falt, and be itfelf
decompounded, and a foap of a different nature
will refult, from the union of the il with the earth
of :alum. M. Berthollet, who thas made feveral.
experiments on earthy and metallic fcaps, found
" this argillaceous foap to be totally infoluble ‘in
water, and in fpirit of wine. It is probable alfo,
i‘vthat the blood, which is employed with the ‘mad-
‘ der,
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der, may fupply both animal falts, and a glutinous
matter, tb'the cotton. This feems to be the .ife
of the bloed, and not, as M. Borelle fuppofes,
to communicate a pink tinge to the madder.
Here then appear to be fevera] different fub-
{tances employed, tending to form infoluble com-
pounds with the argillaccous earth of the alum.
But whether, when depofited on the cloth, they
remain fo“many diftinét compounds, or may all
unite into one infoluble body, I do not pretend
to determine. ; ’
- M. Macquyer, whofe opinions always deferve
the moft refpedtful ateention, declares, that the
excellence and permanency of the Turkey red de-
pend on the great quantity of alkali, ufed in the
pracefs of aluming, rediffolving the earth of alum,
after its feparation from the vitriclic acid, and
forming with it a faline compouna, eafily fe-
parable into 1its conftityent parts, {o that the
alaminous earth may be conveniently depofited
on the cotton, and united to the colouring matter.
The follbwing is a tranflation of his own words,
from the laft edition of his Dictionary.
- *“ In examining,” fays this excellent chemift,
*f the effects of all the complicated operations at-
‘Mm 2 ‘ ¢ tendant
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¢“‘tendant on the Levant, or Adrianople, procefs,
“ for giving to cotton a more beautiful ‘and
¢¢ durable red, by means of madder, than can be
¢ communicated by the common method, I
““ was ftruck with a fingularity which attends rue
alummg in this procefs, and whlqh confifts in
““ mixing a great quantity of fixed alkali with the
¢ folution of alum, previous to the impregnation
“'of the cotton with it. . '
< As the alum is certainly decompofed by the
« ﬁxcd alkali in this operatlon, I withed to! dif-
¢ cover what was the refult and I found that
 the alkali, at the inftant, it prec;pltated the
¢ earth of alum, rediffolved a confi derable part
¢ of it, and that the alkaline falt with alummous
“¢ bafis,, is the real mordant in the Levant procefs.
¢ I have a&ually determined, by fuitable " e\perl-
“ ments, firft, that both fixed and volatile alkahes,
c¢ efpecmlly if cauftic, are capable of dlffolvmg and
€ rcducmg to a faline ﬁate a fuﬂiuenrly large por-
¢ tion of earth of alum, even in the mo;ft way ; and
¢ that, by ca]cmatlon, fixed alkalies become ca-
¢¢ pable of dlﬁ'olvmg a fomewhat‘larger quantity of
¢ this earth ; fecondly’, that this alkaline earthy
« falt is decompofed, even b'y.wzater alone, but fill

¢ more
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“ more eaﬁly by means of a decoction of madder,
« or other extradtive tinGures, on the colour of

whlch the earthy part of the falt feizes, and
¢ forms with it alaque, or coloured precipitate, in
¢ the fame mimner as thofe mordants which are

- ¢¢formed of an acid combmed with an earth or a

¢ fnetal ; thirdly, I have proved, by fevera!‘

“« experiments, that when cotton or linen is im-
€ preonated with a ftrong folution of this alka-
A hne mordant, without any other preparation
& than fcourmo and galling, thefe fubftances re-
“ ceive, in ms. madder-bath, a red much more
¢¢ beautiful and deep than can be given them,
s when alum alone is ufed 2

Notw1thftandmg my deference for the oplmon
of this great rmn, I muft, on thlS occafion,
dlffer from hlm, for reafons which, it is hoped,
will prove fatlsfdﬁory
~ 1ft. The portion of barilla ufed in the operation
of alummg 1s only ﬁ}; pounds, fuppofing.the whole
quantxty cmployed to be diffolved in the firft li-

quor; but, as there are two other folutions made

* Macquer, Dxéhonnaxre de Chymie, 2 edit, tom. 4. Article
Teinture,

before
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before the whole of the falt is diffolved, it is
probable that fix gallons of the firft liquori will
not cqntain near one half of that weight ; for, the
barilla being dry and hard, and the mineral al-
kali lefs foluble than the vegetable, the firft wa-
ter will act but flowly on it ; and it 1s obfervable,
that, through the whole procefs, the fecond liquor
is confidered as the ftrongeft, and is ufed for mix-
ing with the oil, Befides, not much above one
half of the barilla confifts of aérated mineral al-
kali; we may therefore conclude, that the amount
of this falt contained in fix-gallons of the firft ba-
rilla liquor (the quantity added to thirty pounds
of alum) does not exceed one pound and a half.
Now, as 100 parts of alum ;onfain 38 of vitrielic
acid, thefe will require, for their fanlratiqn, 37
of afrated mineral alkali; fo 30 parts of alum,
containing 11.4 of that acid, thefe will require,
for their ‘fauuration, 11.1 of the fame alkali;
whereas, the quantity employed amounts only
to 1.5, or rather more than of she quantity re-
quifite for the neutralization of the ‘acid;’and,‘
as a fuperabundant quantity of the precipitant,
above what is neceffary to the faturation of the
acid, 1s requifite before re-folution of the preci-

pitate
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‘pitate can take place, we have, in this cafe, no rea-
qon to expe it.

2dly. The quantity of alkali employed is not
fuperior to that ufed. in the aluming, in other
procefles for dying with madder; viz. £ or % of
the alum, - L

"‘d-ly The alkazli, being afrated, is in the
moft unfavourable ftate for redxﬁ'olvmg the ‘ala-
minous earth ; and, o

4thly. The re-folution of the aluminous earth
takes place only fo long as any of the fuper-
abundant vitriolic acid remains unneutralized, ex-
cept the addition of alkali be continued after the
‘precipitation of .the aluminous earth is wholly ef-
fedted; and it cannot be - fuppofed that the alkali,
“with which the cotton has been’ kmpregnated in
the previous operations, added to that contained
in she barilla liquor, mixed with the alum, can
ﬁﬂkhwmﬁnmmmmmmﬂmdh&
-as to preduce fuperfaturation.

It fhould feem probable, therefore, that the
-permanency of the Turkey red depends on the
~caufes already»éﬂigned‘, and that its brightnefs is
‘produced by the adion of the mineral alkali on
~the madder. This appears, at firft fight, dif-

cordant
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cordant with the theory of Mr: Delaval; that al~
kalies reduced red colours to crimfon; and thefe to
- purple; whereas; in the prefent cafe, the red is
brightened by boiling in a firong {olution of mi-
neral alkali; but the faét is perfectly agreeable
- with that theory; for, the madder-colour is too
much inclining to a d&ufky orange, and this, by
means of the incraffating alkali, defcends to red.

Before I conclude, permit me to advance a few
circumftances relative to the blagk dye.

For the dying of black, the calx of iron is the
mordant employed,” and this, uniting with the
aftringent principle of the galls, forms a black
pigment, which is attracted by, and adheres to,
the material to be dyed. ‘

The late Dr. Lewis had afcertained, by a rnum-
ber of well-conduéted experiments, that the co- -
louring matter of ink confifted of a very finely at-
tenuated calx of iron, combined with this prin-
ciple. He found allo, that this matter, (which,
if not kept fufpended by fome mucilaginous fub-
ftance, {eparates and precipitates from the liquor,)
refembles in fome degree martial =thiops; but
that it was not, like that powder, attracted by
the magnet ti}ll after it had been expofed to a red

7 heat
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heat, when it loft its blacknefs, and became of a
rufty brown colour; a proof that the black co-
lour of ink, or that of the black dye, which is
“formed on fimilar principles, does not depend
imerely on the iron acquiring phlogifton from the
' galls. " He alfo found, that both acids and alka-
lies déftroy blacknefs thus produced; the former
‘by diffolving the 'ferrugindﬁs body, the latter by
adting on the aftringent principle ; he, however,
was of opinion, that this principle was of a fixed,
not of a volatile nature. But our worthy prefi-
dent, Dr. Percival, very early fufpected that this
aﬂringént principle poflefled fome volatility ; in
fupport of his opinion, he mentions artichoke-
ftalks loﬁng their aftringent principle by being
dried in an oven. He likewife appears to be the
firft who obferved the acion of acids and aftrin-
gents on each other. -

The fubject has been farther purfued by the
Dijdn Academicians ; from the refult of whofe
experiments it appears, that the aftringent prin-
ciple is foluble in water, in fpirit of wine, in
oils, and in ether; that it rifes copioufly in-diftil-
lation, reddening the blue vegetable juices, but
is capable of uniting, with equal facility, with acids

Vor. IL. Nn and
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and with alkalies; that, though it does not re-
vive iron, without the -aid of fire, yet gold and
filver are precipitated by it in their metallic form;
and that it is capable of decompofing moft metal-
lic folutjons, and of giving different colours t@
their precipitates. ,
Dr. Percival had endeavoured to produce an
ink, by macerating iron filings, without their
being combined with any acid ; but, making his
infufion without heat, he did not fucceedse The
‘Dijon chemifts, not content with making a fimilar
attempt, boiled the liquor; and thus obtained a
violet-coloured ink, the traces of which were as
well defined, and permanent, as thofe produced by
ink prepared in the common way, even without
the addition of gum. Hence it fhould {eem, that
- the heat not only enabled the aftringent principle
to diffolve the iron, but alfo extracted a mucila-
- ginous matter, which fupplied the place of gum.
I have related thefe faéts, in order to. elucidate
fome circumftances attending the dying of black.
" Green vitriol was formerly ufed, but the calx of
iron is too much dephlogifticated in this falt, and
the black produced by it is not permanent. So-

lutions of iron in acetous acid have of late been

pre-
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preferred, efpecially for cotton; and even folu-
tions of that metal, made by macerating it with
alder-bark and water, in which the aftringent prin-
ciplg ihoyld feem to unite with the vegetable acid
to form the folvent. In thefe folutions the iron .
is not too much deprived of its phlogifton, and,
contrary to thofe made in mineral acids, they
improve with age ; for, the vegetable acid tending
t6 putridity evolves = phlogifton,  which ‘unites
with the iron; whereas the vitriolic folution is
continually parting with that volatile principle,
and thereby not only becoming lefs fit for pro-
ducing‘blacknefs,* but the calx of iron, when
highly dephlogifticated; is- very injurious to the
texture of the cloth, ‘
The improvements made in dying black are
perhaps the firongeft proofs that can be given
of the utility of chemical knowledge ; nor can a
more apt inftance be adduced of the inconvenience
é‘riﬁng.from the want of it than the French pro-
cefs, related by M. Macquer, for- this purpofe ;
in which no lefs than thirty different ingredients
are’ direted te be employed, feveral of _which
are the fame thiigs under different denominations,
and-others tend direétly to deftroy each other.

Nn 2 XXXV.



