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PART L

IN the following memoir, on a {ubje to which
too little attention has been dire¢ted by Englith )

writers, my principal intention is to prefent, at
Vor. II. G one
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one view, the preparatory and other procefles fot
the dying of wool, filk, and cotton; and to en-
deavour to deduct a theory better fuited to -ac-
count for the refults than has hitherto been ad-
vanced. In the execution of this undertaking, it
will be neceffary to repeat feverfil things from -
Hellot, Macquer, and d’Apligny, who have writ-
ten feparate treatifes on the dying of thefe mate-
rials; and I am to confefs great obligations to
that very celebrated chemift M. Berthollet, whofe
refearches are, every day, affording new and im-
portant information in the feveral departments of
the hermetic art.

The art of dying, or of imparting to different
rhaterials, employed for the fabrication of gar-
ments and furniture, thofe beautiful colours
which are afforded by many articles of the vege-
table, animal, and mineral kingdoms, appears to
have been of high antiquity *. As moft of thefe
materials are, of themf{elves, either of dark and
difagreeable colours, or ¢lfeé devoid of all colour,

it is probable, that, even i the very earlieft ages,
% Delaval on light and colours,

the
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the love of ornament, which is natural to mankind,
would induce them to ftain their veftments with
various colouring ingredients, efpecially with
vegetable juices. But the art of impafting per-
 manent dyes to cloth, and affixing to its fibres
fuch colouring materials as could not eafily be
wafthed out by water, or obliterated, or greatly
changed, by the action of air, or of certain fa-
line fubftances, to which they are liable to be ex-
pofed, and which are neceffary to render them
clean, when foiled; this was an art which re-
quired the knowledge of principles not within the
~ reach of untutored men, and only to be obtained
by gradual inveftigation, and in long procefs of
time.

1t has been proved by our ingenious affociate
Mr. Delaval, that the Egyptians were poflefled
of the art of dying, and even of that of printing
on cloths. In a paffage which he has quoted
from Pliny, that author relates, that the Egvp-
tians having befmeared, or drawn on, white cloth,
with various fubftances, which were in themfelves
colourl;fs, but capable of abforbing tolouring
matter, threw it into a caldron of hot liquor,

G2 tinged
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tinged with dying materials, and that, though the
parts, thus drawn upon, were not diftinguithable
before the cloth was immerfed in the colouring
liquor, and though this liquor contained only one
colour, jt was furprifing tp fee the cloth taken
out ftained with {everal different colours, accord-
ing as the different parts of it had been impreg-
* nated with the various fubftances capable of re-
cetving and a_l_tering the nature of the pigment.
This is {o plain a defcription of the é:f of what
- 1s now called callico-printing, that though it is
my intention to refer fhofe gentlemen, who wifh
to be more intimately acquainted with the ancient
“hiftory of dying, to that written by Mr. Delaval,
and prefixed to his ingenious treatife on light and
colours, yet I could not refrain from relating it
on this occafion.. | | |
Permit me alfo to mention another hiftorical
fa&, from the ancient hiftory of this art. Thé
Pheenicians héld a decided pre-eminence in the
tinGorian art, for many ages ; their purple and
{carlet cloths were fought after by every civilized.
nation, and the city of Tyre, enriched by its
éon;nlerce, increafed to an amazing extent, But

5 . her
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her career was ftopped by the x}anity and folly of
the eaftern emperors, under-whofe dominion this
opulent city had unfortunately fallen. . Defirous
of ‘monopolizing the wearing of the beautiful
cloths of Tyre, thefe misjudging tyrants iffued
inofc fevere edidls, prohibiting any one from ap-
pearing in the Tyrian blue, purple, or fcarlet,
éxcept themfelves, and their great officers of
ftate. The enacting and enforcing of fumptuary
laws requires great judgement and delicacy, and
much caution fhould be ufed, left, in curbing
exceflive luxury, the arts, which are fupported
/by its moderate indulgence, fhould be deftroyed:
{uch; however, was the fate of the Tyrian dyes.
Under the impolitic reftraint impofed on the con-
fnmpt,i'on‘ of the Pheenician cloths, the manufac-
turers and dyers were no longer able to carry on -
their trade; it grew languid, fickened, and ex-
pired, and, with the trade, the art likewife
perithed. ‘

This example, of the interference of govern-
ment{o materially injuring, and even zinnihilat’ing,
an ufeful art, and the commerce dq)ending on it,
though carried to an excefs never likely to be.

1mitated
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imitated in thefe days, fhould make minifters
cautious that they do not form laws which may
difcourage or fetter our manufaétures; for free-
dom is the very foul of trade, and in proportion
as the one is invaded, the other will certainly
decline, - '
In this nation, the art of dying had made no
confidérable progrefs till about the beginning of
the laft century *; before that period our cloths
were fent to Holland to be drefled and dyed.
Probab,ly‘, howeyer, this was pracifed only in the
cafe of particular colours; for it appears that the
dyers of London received their charter of incor-
poration from Henry the Sixth. My friend Mr.
Charles Taylor has put into my hands a fmall
tract, entituled, A profitable Book, declaring Divers
approved Remedies to take out Spots and Staines, in
.Sillee.r, Velvets, Linen, and Waollen Clothes ; with
divers Colours how to dye Velvgts and Silkes, Linen
and Woollen, “Fuftian and Threade. Alfo to drefs
Leather, and to colour Felles, &, &e. wery necef- -
Jarie for all men, efpecially for thofe who hath o

* Chambers’s Cyclopzdia, article Dying,

Shall
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Shall have any Doaings therein 3 with a perfeét Table
thereto, to find all Things ready, not the like re-
veled in England beretofore.  Taken out of Dutche
and Englifbed by L. M. imprinted at London, by Tho-
-mas Parfoot, dwelling in the New Rents, 15¢6.

"This little book, publifhed at fo early a period,
contains many good procefles, and it is to be la~
mented that, during {o long a laple of time, the
Englith nation has not prdduced any work on this
{ubject, that I know of, much fuperior to it.

_The mode of computing the length of time, em-

« ployed in many of the proceflcs contained in this
publication, is curious. 'The immerfion of the
fubject in the dying liquor is, in general, ordered
to be continued, not for fo many minutes, but
for five, fix, or feven pater-nafters long.

The dying of woollen and filken goods has long
fince attained a confiderable degree of excellence,
while the manufaétures of cotton, owing to the
fmall attration of that fubftance for colouring
matter, have been very deficient in this point.
Till within thefe few years, the colours employed
in the dying of fuftians and cotton velvets were
few; and, even at this day, many of them age

fugitive,
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fugitive. But it muﬁ be allowed that great ims
provements have been made within thefe few,
years ; improvements principally owing to the in-
genuity and public fpirit of Mr. Wilfon, of this
{ociety, who, by the application of chemical prin-
ciples, and by a diligent inveftigation of the na-
ture of colouring fubftances, laid the foundation
on which the prefent fabric is erected.

Mouch room is, however, ftill left for the im-
provement of the art; and I am convinced that
it is only by our practical dyers acquiring chemi-
cal knowledge, that it can ever be effe@ed, to any
great extent. 'While men do not underftand the
grounds on which they thould proceed, many er-
rors muft arife ; many needlefs materials muft be
employed; and much expence, which might be
fpared, muft be incuired. To promote this de-
firable end, I fhall; with the permiffion of this
fociety, lay before them, not only {uch informa-
tion as I have extracted from the beft  writers on
the fubject, but fuch faéts as I have been able to
collect, and obfervations which I have had op-
portunities of making, tending to f'orm a juft

‘theory
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iheory of dying, and efpecially of thofe procefles
- where mordants are employed.

The variety, which obtains in the facility with
which animal and vegetable fubftances attract co-
louring matter, is a curious fubject for inveftiga-
tion. Itis known that fome colouring ingredi-
ents, which are moft readily imbibed; and tena-
cioufly held, by wool, have much lefs effe&t on
filk, and are either wholly rejected, or very
{lightly attached to .cotton or linen: different
preparations and mordants, applied under dif-
ferent circumftances, are requifite for thefe feve-
ral materials. M. du Fay’s experiment, which he
made before the Royal Academy of Sciences, has
been {o often rel‘é,ted, that I fhall not quote the
particulars. Let us rather refer to the theories
which have been advanced to account for thefe
phenomena; enquire how far they appear to be
founded on truth; and give the chemical analyfis
of the various fubftances, which may perhaps
ferve to throw fome new light on the fubject.

Thefe phenomena have been varioufly explain-
ed: fome have attributed the variety in the power
of the feveral fubftances to retain the dying

Vor. IL H igredients
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ingredients applied to them, to the different
ftructure of their filaments; to the porofity of
wool, and to the impenetrability of cotton and
linen *; at leaft to the latter poflefling pores of
much inferior dimenfions ; filk being fuppofed to
hold a middle rank. Wool, fay thefe theorifts,
15 compofed of numerous filaments, fimilar to
‘hairs, and, like them, confifting of tubes contain-:
ing a medullary or oily mattet. The fides of
thefe tubes are alfo perforated with an infinite
number of fmall orifices, communicating with
the longitudinal canal. From this techanifm, it
is excellently adapted for receiving extraneous
bodies, whicl are not only capable of being ap-
plied to the fuperficial pores of the filaments, but
even of penetrating into the interior firucture of
the tubes, when divefted of the medulla they na-
turally contain,

Silk 15 defcribed, by thefe writers, as a glati-
nous liquor, formed in, and excreted from, the
body of the filk-worm ; who f{pins it into a kind

of thread, which hardens on expofure to the air.

* I’Apligny 3 Art de la Teinture des fils, & étoffes de

ceton,

5 An
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An oberati.on which is facilitated by another fub-
ftance, analogous to wax, which the worm alfo
fecretes, and with which the furface of the fila-
ment: is varnithed. This thread being formed
by a continued feries of the dried glutinous parti-
cles, in the a& of drying many pores muft be
formed on its furface. But thefe pores are fuper-
ficial ; and the thread not containing a longitudi-
nal canal, is therefore incapable of admitting any
but minutely-divided particles, and thofe in very
limited quantities ; and, as thefe particles cannot
penetrate deeply into the fubftance of the filk,
they require, for their confinement, fome addi-
tion which fhall more firongly aggiutinate them
‘than is neceflary in the dying of wool. Hence,
the difficulty of attaching permanent colours to
filk; and hence the greater wafte of the dying
materials; for as only the fineft particles can be
- admitted into the pores, the remaiﬁdcr is loft.
Cotton 1s reprefented as a filamentous fub-
ftance, envelloping the feed of the cotton plant.
The filaments are faid to be tubular, and, like
wool, to have exterior lateral pores, communiéa-
ting with the longitudinal tubes. Thefe are rauch
| H o fmaller
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fmaller than thofe of wool, and are filled with an
unctuous matter, of which they muft be deprived
before they can be penetrated by the particles of
the dying materials. 'This matter is difficult of
folution, and henee, and from the minutenefs of
the tubes, arifes the labour requifite to complete
the dying of cotton. That it really contains this
un@uous {ubftance is evident, they add, from
the flow manner in which cotton imbibes water
previous to its being prepared or fcoured, and
from its increafed power of abforption fubfequent
to that operatian; By which alfo, though opaque
before, it is rendered clear and tranfparént. |
Linen, in the ftate of flax, is probably alfo
porous; but-its pores being fmaller than thofe of
the other fubftances, and being of a more com-
pa& texture, they admiit with more difficulty the
tinging particles, efpecially thofe of the good
dye. The particles of the falfe dye, howéver,
find pretty ealy admittance. But, when the flax
1s fpun, a number of accidental pores are formed
in the thread, into which the particles of the
greater or true dye may enter, and be better re-
tained than in the flax ; and for this reafon the

twifled
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twifled thread takes a better colour than either
the flax, or fingle thread.

If we allow the authenticity of the above faéts,
they ‘will certainly account, in a fatisfactory man-
~ner, for the different effects produced, by the
fame tinging materials, on fubjets compofed of
wool, to thofe produced on filk, cotton, or linen.
If they be all porous, and the dimenfions of the
pores of each be different, the fubftance which
has the largeft pores will be capable of receiving
4 much greater portion of tinging matter, than
that which has the finalleft. It may feem fome
confirmation of this theory that cloths, woven in
various modes, are faid to receive colour more
mrkllefs freely, according to their texture. But
perhaps the various fhades, obfervable in thefe
cafes, may proceed from fome circumftances in
the refle¢tion and tranfmiffion of the rays of light,
arifing from the alteration in the pofition of the
refleéting and tranfmitting bodies.

To this theory it has been objected, and with

much appearance of reafon ¥, that the colouring

* Macquer, Dictionnaire de Chymie, edit. 2. vol. IV.

matter
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matter is not merely infinuated into the pores of
the fubftance to be dyed, but becomes firmly at-
tached to it; and that, the more numerous and
large the pores are, the more of the colouring
matter thould be abforbed, and, as it were, hid-
den within them; whereas wool, which is fup-
pofed to contain pores more numerous and large
than thofe of filk, receives an equally brilliant
crimfon from two parts of cochineal as is pro-
duced by five parts on filk; both fubjeés being
prepared in the fame manner, by aluming. And
this, not becaufe the filk rejets any of the co-
louring particles of the cochirieal, for the liquor
1s equally exhaufted of colour in one cafe as in
the other, but it thould feem: that filk can abforh
much more colouring matter, and yet is much lefg
eafily dyed, than wool. Itis, therefore, more proba-
ble that dying is a mete application of colouring
matter to the fibres of the materials to be dyed,
aided by a chemical attraGion between thefe fub-
ftances; and that the entrance of the colour inta
the pores of the cloth, &c. is an ill-founded hy-
pothefis. -

But
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But is it not probable, admitting that a dif-
ferent mechanifm may exift in the firucture of
thefe fubftances, that there may alfo be adiffe-
rence in the nature of their conflituent or proxi-
mate principles; which may vary the force of
‘their attradtion for the tinging matter, or for
thofe {ubftances which are ufed as bafes for that
matter to adhere to, into the nature of which
we thall hereafter examine. Neuman analyzed
by fire, wool, filk, and cotton, and he found
them to confift of proximate principles. differ-
ing in each from thofe of the others *#.

- From one pound, avoirdupois, of wool, he ob-
tained by diftillation one ounce fix drachms of
volatile alkaline falt, feven ounces of urinous
“{pirit, and two ounces and a half of empyreu-
matic oil ; the caput mortuum weighed three
ounces fix drachms, of which two drachms were
diffipated by calcination.

Silk yielded, from a fimilar weight, nine ounces
of mixed matter, confifting of four ounces two

drachms of wurinous fpirit, three ounces fix
* Neuman’s Chemiftry by Lewis, vol, 1L

drachms
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drachms of volatile falt, and one ounce of ernpy-*’
reumatic oil. The refiduum weighed feven
ounces, loft one ounce on calcination, and then
afforded to water forty grains of fixed - faline
matter. .

Cotton did not yield the fame foetid fmell s
wool when burned in the open air, nor any uri-
nous falt or {pirit in clofe veflels. A pound,
avoirdupois, of cotton gave over, on diftillation,
feven ounces of an acidulous, fuliginous, oily {pi-
1it, and about ten drachms of an empyreumatic
oil ; the remaining coal was reduced, by calci-
nation in a crucible, to eight fcruples of white
athes, which afforded a fmall portion of fixed
alkali. Monfieur Berthollet, a very ingenious
French chemift, has lately analyzed thefe fub-
ftances in a different manner *.

On diftilling filk with nitrous acid, he obtained
faccharine acid, and a greafy matter, which,
though 1t at firft congealed on the {furface of the
liquor in the receiver, was afterwards diffolved in

it, by means of heat, even though diluted with
* Journal de Phyfique, vol, XXIX, Part II.

“water
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water, with which it paffed through the filter.
Wool alfo afforded the fame greafy matter, and
acid of fugar; the latter in much larger portion
than-any other {ubftance which he treated in the
fame manner. But the oil of vegetable fubftances
was entirely deftroyed by this treatment, no greafy
matter being produced; on ‘analy'zing cotton,
he procured faccharine acid, but no other pro-
dudt, and the quantity of that acid was far inferior
to that yielded by animal fubftances *.

* M. Berthollet found the portion of faccharine acid, yielded
by cotton, to be very fmall indeed; nor did he find any other
refidaum in_the retort, or any thing but the pure nitrous
acid in the receiver. Almoft the whole, therefore, of this
vegetable matter feems to have been changed from a folid
to an aérial form, and to have been diffipated as gas; a ftate
to which the faccharine acid is alfo eafily reducible, Thus,
fays he, probably are the moft folid bodies convertible into
elaftic vapours; as, on the other hand, the moft compaét fub-
ftances in nature may be formed by the union of different
gafes.

The faccharine acid was firft difcovered by Bergman in fu-
gar, but is obtainable from many other fubftances, both animal
and vegetable, which contain its balis, particularly from galls,

which yield it in great abundance.

Vor. II. I It
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It thould appear then, that there is a confider~
able difference between the conftituent parts of
animal and vegetable f{ubftances. Animal fub-
ftances contain much more oil than vegetable
- ones; and this oil is {oluble in water, which the
vegetable oil is not. 'The animal oil, on diftilla-
tion, yields an alkaline, the vegetable, an acid,
liquor. On the different properties of thefe oils,
the diftinction between the nature of animal and
vegetable fubftances feems chiefly to depend.
It is to be remarked, (in the analyfis of wool
by M. Berthollet,) that though animal fubftances
yielded much volatile alkali on diftillation, no
nitrous ammoniac was formed in his procefs,
which might have been expected, had the alkali
been previoully contained in the wool. This fact
favours the opinion that the volatile alkali is
. formed during the procefs of diftillation. It is at
leaft probzble that the alkali is fo combined in
animal bodies, as to require the aid of heat to
free it from thofe fubftances which neutralize or
conceal it.  Or, as we know that there is a firong
refemblance between volatile alkali and the in-
flammable principle, may we not fuppofe that this

principle
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principle may be forced, by heat, into combi-
nation with the animal acid, and the alkali be
thus created * ? Vegetables yield but little of this
volatile alkali, but much acid liquor.

It may be added, that vegetable fubftances,
whofe oil is wholly deftroyed by nitrous acid, and
to whofe texture the mineral acids in general are
highly injurious, bear fteeping in folutions of
cauftic alkali, of fuch ftrength as would prove
totally deftruétive to wool. ‘

How far thefe varieties, in the component parts
of animal and vegetable fubftances, may influence
their power of attracting colouring matter, I do
not pretend to determine ; but the propriety of a
different previous treatment feems clearly deduci-
ble from them.

Wool has naturally fo fitong an attraction for.
colouring matter as to need but little preparation,

* M. Berthollet has fince proved the volatile alkali to be
formed by the union of inflammable, with phlogifticated, gas;
and that it does not exift in animal fubftances, previous to
their diftillation or putrefation. The effeéts therefore that
have been afcribed to the fuppofed volatile alkali of thefe
fubftances, in the procefles of dying, muft depend on fome

other caufe.
Iz previous
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previous to the more immediate procefles of dy-
ing; it is 6n1y neceflary to {fcour from it a greafy
or fatty fubftance, called the yolk, which is con-
tained in the fleece. For this purpofe an alkaline
liquor is neceffary ; but, as alkalies injure the tex-
ture of the wool, it is requifite that a very dilute
folution be employed ; for, were the quantity of
Talt greater than is fufficient for converting the
yolk into a foap, it would attack the fubftance
of the wool. Putrid wurine, therefore, is. gene-
rally ufed, as being cheap, and containing a
volatile alkalme falt which, uniting with the

grealy matter, renders it foluble in water ¥- -

* Hellot, Art dela Teinture des Laines, &c.

TO BE CONTINUED IN OUR NEXT,



