PHILOSOPHICAL

TRANSAGCTIONS.

IX. Analytical Experiments and Observations on Lac. By

Charles Hatchett, Esq. F. R. S.

Read Apfil 12, 1804.

Tus period is uncertain when the substance called Lac, so
curious in its origin and so useful to many arts, was first intro-
duced into Europe; and, although it probably was known to
the ancients, yet the inaccuracy of their descrxptxons precludes
this from being stated as a positive fact.

The natives of India have long employed it for various pur-
poses, exclusive of those which cause it to be in request with
‘Europeans ; but many of the Indian processes are undoubtedly
as yet unknown to us. \ , ,

One of these, of a very useful nature, was some time since
obligingly communicated to me by CrarLes WiLkiINs, Esq.
F.R.S. and has been the cause of this inquiry into the nature
and properties of lac.

Mr. WiLkins informed me, that the Hindis dissolve shell lac
in water, by the mere addition of a little borax ; and the solution,
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192 Mr. HATCHETT's analylical Experiments

being then mixed with ivory-black, or lamp-black, is employed
by them as an ink, which, when dry, is not easily acted upon
by damp or water. Upon trial, I found the fact to be exactly as
Mr. WiLkins had stated, and therefore made other experiments ;
~ but the results of these I shall at present omit, as they will
occur with more propriety and perspicuity in the latter, part of
this Paper. : .

In respect to the natural history of lac, we are much in-
debted to Mr. KERR,* Mr. SAuNDERs, 4 and Dr. RoxsurcH; ¥ 1
from whose valuable communications to this Society, we learn -
many curious particulars concerning the formation of this sub-
stance, which, from their accounts, and from inspection, evi-
dently appears to be the nidus or comb of the insect called
coccus or chermes lacca, dep051ted on branches of certain species
- of mimosa and other plants

Lac is dlstmgulshed into four kinds; of which, however, only
three are commonly known in commerce, viz. stick lac, seed
lac, and shell lac; the difference of these, with that of the fourth,
called lump lac, is as follows.

1. Stick lac, is the substance or comb in its natural state,

incrusting small branches or twigs.

“a. Seed lac, is said to be only the above, which has been se-
parated from the twigs, and reduced into small fragments ; but I
suspect it to have undergone some other process, as I have

~

» Natural History of the Insect which produces the Gum Lacca. By Mr. James
KEerw, of Patna. Phil. Trans. for 1781, p. 374

+ Some Account of the vegetable and mineral Productions of Boutan and Thibet.
By Mr. RoserT SaunpERs. Phil. Trans. for 1789, p. 107.

1 Chermes Lacca. By WiLviam RoxsurceH, M, D. Phil. Trans. for 1791,'
p. 228.
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found the best specimens to be very cons1derab1y deprived of
“the colouring matter.* .

8. Lump lac, is formed from seed lac, hqueﬁed by ﬁre, and
formed into cakes. And, ,

4 Shell lac, according to Mr. Kerr and Mr. SAUNDERS, is
prepared from the cells, liquefied, stramed and formed into thin
transparent laminz, in the following manner. |

« Separate the cells from the branches; break them into small
« pieces; throw them into a tub of water, for one da’y; wash
« oft'the red water; dry the cells, and with them fill a cylindri-
« cal tube of cotton cloth, two feet long, and one or two inches
« in diameter; tie both ends, and turn the bag above a charcoal
“ fire; as the lac liquefies, twist the bag, and, when a sufficient
‘ quantity has transuded the pores of the cloth, lay it upon a
« smooth junk of the plantain tree, and with a strip of the plan-
« tain leaf draw it into a thin lamella ; take it off while flexible,
« for in a minute it will be hard and brittle.” -

The dégree of pressure on the plantain tree, regulates (ac=
cording to Mr. SAUNDERs) the thickness of ‘the shell; and the
quality of the bag determines its fineness and transparency.

Assam furnishes the greatest quantity of the whole of the lac
now in use.}

Mr. Kerr (speaking of stick lac) observes, that the best lac
is of a deep red colour; for, if it is pale and pierced at the top,

¢ Mr. Wirkins informs me that the crude lac, as it is taken from the branches
and twigs of the trees, is usually deprived of its colouring matter by boiling, having
been previously reduced, by \pounding, into small fragments. In Bengal, the silk dyers
are the people who thus produce what we call the seed lac, which they do for the sake
of the colour.
4 Phil. Trans, 1781, p. 378. 1 Phil. Trans. 1789, p. 109.
Cce '
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the value is diminished, because the insects have left their cells,
and consequently these can be of no use as a dye or colour, but
probably may be better for varnishes.

The seed lac which I have examined, contained but little of
the colouring matter, and appeared (as I have already observed)
to have undergone some process of purification; but, of all the
varieties, shell lac contains the least of the tinging substance, as
may well be expected, when the mode of preparing it is
considered.

It is remarkable, that although lac has been known, and im-
ported into Europe, during so long a time that the date cannot
now be ascertained, yet it has but little attracted the attention
of chemists. ‘ v /

The first chemist of eminence who mentions it, and the only
“one who has subjected it to any thing like a regular examination,
is the younger Grorrroy, whose Paper is published in the Mém.
de I’Acad. de Paris for the year 1714.% In this Paper, Mr.
GEoFFROY seems to have been chiefly induced to examine it on
account of its tinging substance; but he nevertheless has not
‘neglected the substance which constitutes the cells. This he
considers to be a sort of wax, very distinct from the nature of
gum or resin. But it is to be ohserved, that he formed this
opinion, not so much upon the results of chemical experiments,
as upon the cellular construction observed in the stick lac,
which, as he justly remarks, demonstrates it to be formed by
insects, after the manner that the honeycomb is formed by bees;
and that it is not therefore, as some have supposed, a gum or

* Observations sur 1a Gomme Lacque, et sur les autres Matiéres animales qui four.
nissent la Teinture de Pourpre, Par M. Grorrroy le jeune. Mem. de I'dcad. 1714
pe 121,
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resin, which has exuded from vegetables simply punctured by
insects.® ,

Grorrroy and LemEery obtained from lac, by distillation,
some acid quuor, and a butyraceous substance. Moreover,
GEOFFROY observes, that when stick lac was thus treated, some
ammonia was also obtained, but not when seed lac was em-
ployed.

He also mentions another sort of lac, brought from Mada-
gascar, and called by the natives Lit-in-bitsic. . This substance,
he says, is scarcely to be. dlstmgmshed from bees-wax, which it
much resembles in colour and‘odour, and that it is produced by
a grayish insect, much larger than the chermes lacca. It is evi-
dent however, from GEeorrroY’s description, that this substance
is very different from the common lac; and there can be little
doubt, but that it is the same as that which was, a few years
ago, examined by Dr. PEARsoN, under the name of white lac,
a substance resembling the Pé-la of the Chinese.

Grorrroy (as 1 have stated) considered lac as a sort of wax;
and since his time it has scarcely, if at all, been subjected to
chemical examination ; it is not therefore surprising, that the
opinions of chemists concerning it have been various. CuarTaL
adopts the opinion of GEorrroy, and calls it a kind of wax;}
but GrREN § and Fourcroy || regard it as a true resin.. -

* Mr. Kerr observes, that as a red substance is obtained by incision from the
plaso tree, very analogous to lac, it is probable, that the insects have little trouble in
animalizing the sap of these trees, in the formation of their cells; Phil. Trans, 1781,
P 377

+ Phil. Trans. 1794, p. 383.

1 Cuapral’s Elements; English edition. Vol, III. p- 387.
~§ Principles of modern Chemistry. Vol. L p. 388,

il Systéme des Connoissances chimiques. 'Tome V.. p. 624.
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§ L

EFFECTS OF DIFFERENT MENSTRUA ON THE VARIETIES OF LAC.

1. When water is poured on stick lac, which has been sepa-
rated from the vegetable branches, and-reduced to a coarse
powder, it immediately begins to be tinged with red; and, with
the assistance of heat a deep coloured crimson solution is
formed. -

Repeated operatlons of thls kind reduce stick lacto a yellowxsh—
brown substance; and the water no longer receives any colour.

The portion thus separated from stick lac has, upon an
average, amounted in my experiments to about 10 per cent. but
this is not to be regarded as the total quantity, for a part is ob-
stinately retained by the resin and other ingredients, so that it
~cannot_be completely separated; and moreover, very consi--
derable variations must be expected in different samples.

Fine seed lac did not afford more than oi or g per cent.
of the colouring substance; and shell lac, when treated in the
same manner, (i. e. merely with water,) did not yield more
than £ per cent.

2. Alcohol dlssolves a considerable portlon of each of the
different kinds of lac; and, when heat is not employed, the dis-
solved part is resin, combined with some of the colouring matter;
but, if the lac is dlgested with heated alcohol, then the solution
is more or less turbid, in consequence of some of the other in-
gredients becoming mixed and suspended; so that itis afterwards
extremely difficult to obtain it in a state of purity and trans-
parency, either by repose or by filtration. |

The resin may be obtained by immediately subjecting the
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solution to evaporation or distillation, or by previously pouring
it into water with which a small quantity of muriatic or acetic
~ acid has been mixed; for thus, when the whole is heated, a
curdy precipitate of resin is formed, and may be separated by a
filter, after which, the liquor. may be evaporated, in order to
obtain any resin, or other substance, which may remain in solu-
tion after the first operation.

The solution formed by digesting stick lac in alcohol, without
heat, is of a dark brownish-red colour, and the insoluble part
subsides, in the state of a dark coloured magma; this retains
the greater part of the colouring matter, which, as I have al-
ready observed, is most easily soluble in water.

The proportion of resin thus dissolved, when stxck lac is
treated with alcohol, has, in my experiments, amounted to 67
or 68 per cent. but this must depend on the quality of the
samples.

‘The seed lac which I examined was Q'ery pure, and yielded
 to alcohol about 88 per cent. of resin: it contained but little of
the colouring matter; and the other substances subsided, and
formed a cloud at the bottom of the glass vessel. |

Shell lac in small fragments, by simple digestion with alcoho]
afforded in the first instance nearly 81 per cent. Part of the resin,
however, still remained mixed with the residuum, and could not
be separated but by subsequent operations: this part amounted to
about 10; so that the total quantity of resin, in the shell lac
which I employed, may be estimated at g1 per cent.

When the shell lac was only reduced into small fragments,
these (after the separation of the first portion of resin) re-
tained their figure, but were become more bulky, very elastic,
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and nearly white. I at first therefore suspected, that some -
caoutchouc was present in lac; but, finding that boiling water
destroyed this elasticity, I was induced to make subsequent ex-
periments, by which I discovered; that the elasticity of this
residuum, was principally owing to a substance which appeared
“to possess the properties-of vegetable gluten. This, however, I
shall more fully notice in another part of the Paper. ‘

- The resin obtained from the varieties of lac is brownish yel- -
low, and is not so brittle as the generahty of other resinous
substances. :
~ g. Sulphuric e’cher does not seem to act so powerfully upon
the varieties of lac as alcohol ; for, as a great part of the resin
~ is protected by the colouring matter, and by the other ingredients
which are insoluble in ether, it naturally follows, that less of it
can be separated by this liquid than by alcohol.. \

The different kinds of lac which have been digested in ether
are considerably softened, although in other respects very little al-
teration is produced. Ether, therefore, is not the best menstruum
“for lac; but, under certain circumstances, it may be occasionally
‘employed with.advantage, for the purpose of analysis.

4. Concentrated sulphuric acid acts in the first instance on
the colouring matter of lac; but, after a short digestion in a
sand-bath, the whole is converted into a reddish-brown thick
liquor, which soon becomes black; and the chief part of the lac
is separated, in an insoluble state, resembling coal.

During the solution of lac in sulphuric acid, a consxderable
quantity of sulphureous acid gas is evolved.

5. When lac is digested with nitric acid, nitrous gas is at
first produced; the lac swells much, and is converted. into
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a deep yellow opaque brittle substance, which, by a sufficiency
of nitric acid, and continuation of the digestion during about 48
hours, is dissolved. -

The solution however is turbid, and, when poured into a
large quantity of distilled water, deposits some yellowish flocculi,

which, being collected, are found to be a sort of wax. :
 The filtrated liquor is of a bright golden yellow; and, when
saturated by ammonia, changes to orange colour, but does not
yield any precipitate, nor any traces of oxalic or malic acid.

This yellow nitric solution is converted, by evaporation, into
a deep yellow substance, which burns like resin, but is soluble
in boiling water. ' _

The alkalis and lime, being added to this aqueous solution,
do not produce any precipitate, but.the yellow colour is very
considerably deepened; and, by evaporation, an orange-coloured
substance is obtained, which is still easily soluble in water, and
consists of the deep yellow substance abovementioned, com-
bined with the alkali or lime.

6. Muriatic acid dissolves the colouring matter and gluten
of lac; but its action on these is feeble, unless the resin has been
previously separated.

7. Acetous acid, in its effects, much resembles muriatic
acid.

8. Stick lac, seed lac, and shell lac, are partially dissolved by
acetic acid; and, if thiz be heated, a considerable portion is
taken up. .

The dissolved part consists of the colouring extract, of resin,
and of gluten; the wax being the only ingredient which is in-
soluble in this menstruum; buta portion of the former substances,

MDCCCIV. Dd
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being enveloped by the wax, are protected from the action of
the acetic acid. o

The acetic -solution of lac becomes turbid when cold, and
deposits part of the resin; a portion however remains in solu-
tion, and may be precipitated by water; after which, the liquor
retains some gluten and colouring extract, which may be pre-
cipitated by saturating the acid with an alkali, and by subsequent
boiling. ‘

For the reasons above stated, it would be difficult to effect a
complete solution of lac by means of acetic acid; but this may
nevertheless be advantageously employed in analytical opera-~
tions, when alternately used with alcohol.

9. A saturated solution of boracic acid in water, dissolves the
colouring extract; but, as the effect does not surpass that of
water alone, we may conclude that lac is little, if at all, acted
upon by boracic acid. ’

10. It has been already stated, that sub-borate of soda or
borax has a powerful effect on lac, so as to render it soluble in
water; and, as the preceding experiments prove that boracic acid
alone scarcely acts upon lac, there is every reason to believe,
that the excess of soda present in borax is the active substance;
and this conclusion will be confirmed, by the results of subse~
quent experiments made with the alkalis.

In order to render lac (especially shell lac) soluble in water,
about 1 of borax is necessary; and this may be previously dis-
solved in the water, or may be mixed and added togethe» with
the lac. '

The best proportion of water to that of lac is 18 or 20 to 1.
So that 20 grs. of borax, and four ounces of water, are, upon
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an average, requisite to dissolve 100 grs. of shell lac; but more
water may be occasionally added, to supply the loss caused by
evaporation during the digestion, which should be made nearly
in a boiling heat.

This solution of shell lac is turbid, and of a reddish-brown
colour; when considerably diluted with water and agitated, a
weak lather is formed ; it is decomposed by acids, and the lac is
precipitated in yellow flocculi, which do not apparently differ
from the lac originally employed. .

The general properties of the solution show, that it is a sa-
ponaceous compound, which, being used as a varnish or vehicle

“for colours, becomes (when dry) difficultly soluble in water,
although this was the liquid employed to form the solution.

A white thick scum or cream collects on the surface of this
liquid, after it has been suffered to remain tranquil for some
time, and is found to be produced by a sort of wax, which I
shall more particularly notice when the analyses of the varieties
of lac are described; but, in the present case, this wax appeared
in some degree to be converted into an almost insoluble soap by
the alkali of the borax, and may be regarded as the principal
cause of the turbidness of the solution.

11. The lixivia of pure soda and of carbonate of soda com-
pletely dissolve the different kinds of lac; and these solutions
exactly resemble those formed by means of borax, excepting
that they are deeper coloured. |

Rather less than L of carbonate of soda is required to dissolve
shell lac; and this solution, when dried, is sooner affected by -
damp or water than the solution prepared by borax.

t2. Lixivium of pure or caustic potash speedily dissolves the

Dde
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varieties of lac, and forms saponaceous solutions, similar to that
in which borax was employed, exclusive of the colour, which
is deeper, and more approaching to purple.

Lixivium of carbonate of potash extracts a great part of the
colouring matter, but does not form so complete a solution of
the entire substance of lac, as when pure potash is employed.

"The above alkaline solutions, by repose, afford the waxen soap
which has been mentioned; and acids, being added to these so-
lutions, and to that formed by borax, precipitate the lac in a
flocculent state, and of a"yellow or buff colour, which preci-
pitate, when melted, becomes similar to the lac originally em-
ployed. If however an alkaline solution of shell lac (prepared, for
instance, with soda) be gradually dropped into a sufficient quan-
tity of muriatic acid diluted with an equal portion of water, and
nearly heated to the boiling point, and if after boiling the whole
for about one hour the coagulum be separated, and the clear
liquor be carefully saturated with soda, and again made to boil,
a small quantity of a flocculent precipitate is obtained, which
was found to be analogous to precipitated vegetable gluten,
combined with some of the colouring extract.

1g. Pure ammonia, and carbonate of ammonia, readily act
upon the colouring matter of lac, but do not completely dissolve
the entire substance,
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§ IL.
ANALYTICAL EXPERIMENTS ON STICK, SEED, AND SHELL LAC.

Lac, when placed on a red-hot iron, at first contracts, and then
melts, emitting a thick smoke, of a peculiar but rather pleasant
odour; after avhich, a light spongy coal remains.

Distillation of Stick Lac.

100 grains of the best stick lac, separated as much as possible
from the twigs, were put into a glass retort, to which a double
tubulated receiver and hydro-pneumatic apparatus were adapted.
Distillation was then gradually performed, with an open fire,
until the bottom of the retort became red-hot.

The products thus obtained were, Grs.
1. Water slightly acid - . - - 10.
2. Thick brown butyraceous oil - - 59.
g. Spongy coal - - - - - 13.50

4. A small portion of carbonate of ammonia, with a
mixture of carbonic acid, carbonated hydrogen,
and hydrogen gas, which may be estimated at ~ 17.50

Se—————0
100.

/

Seed Lac.

100 grains of very pure seed lac were distilled in a similar
manner, and afforded,

1. Acidulated water =~ - - - 6.

2. Butyraceous oil - - - - 61.

- g. Spongy coal - - - - - 7.
4. Mixed gas nearly as before, but mthout ammonia,

amounting by estimation to - - 26.

100,
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Shell Lac.
100 grains of shell lac, treated as above, yielded,
1. Acidulated water - - - - 6.
2. Butyraceous oil - - - - 65.
3. Spongy coal - - - - 7.50
4. Mixed gas, amounting by estimation to - 21.50

100.

The coal of the shell lac, by incineration, afforded about one
grain of ashes, which contained a muriate, probably of soda,
and a little iron, with some particles of sand, which may be re-
garded as extraneous.

Analysis of Stick Lac.

A. 200 grains of stick lac, picked and reduced to powder,
were digested in a pint and a half of boiling distilled water
during 12 hours. The liquor was transparent, and of a beautiful
deep red; this was decanted into another vessel ; and the opera-
tion was repeated, with fresh portions of water, until it ceased
to be tinged ; the lac then appeared of a pale yellowish-brown
colour. 7

The whole of the aqueous solution being evaporated, left a
deep red substance, which possessed the general properties of
vegetable extract, and weighed 18 grains.
~ B. The dried lac was digested for 48 hours, without heat, in
eighteen ounces of alcohol; and the clear tincture being cau-
tiously decanted, different portions of alcohol were added, and the
digestion was repeated, until the alcohol ceased to produce any
effect,
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The whole of the solutions in alcohol were then poured into
distilled water, which was heated, and an attempt was made to
separate the precipitated substance by filtration; but, as this
did not succeed, on account of the filter speedily becoming
clogged, the whole was subjected to gentle distillation; by which,
a brownish-yellow resin was obtained, amounting in weight to
186 grains.

C. The remainder of the lac was again digested in boiling
distilled water; by which, 2 grains of the colouring extract
were obtained. ‘ ‘

D. The residuum was then digested with one ounce of mu-
" riatic acid diluted with two ounces of water, which, by boiling,
became of a bright pale red, but changed to purple, when
saturated with a solution of carbonate of potash.

A flocculent precipitate was thus obtained, which possessed
- the characters of precipitated vegetable gluten combined with
some of the colouring extract; this, when completely dried,
weighed 11 grains. /

E. There now remained 25 grains, which evidently consisted
of a sort of wax, mixed with small parts of twigs and other ex~
traneous substances.

- A part of the wax was separated by heat and pressure in a
piece of linen; and another portion was separated by digestion
in olive oil, which assumed the consistency of an unguent.

The residuum was then boiled with lixivium of potash, and
became tinged with purple, in consequence of some of the co-
louring extract which had not been dissolved by the preceding
operations.

The undissolved part, now consisting only of the extraneous
vegetable and other substances, weighed 15 grains; so that the
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wax, with a small portion of the colourmg extract, may be esti~
mated at 12 grains.
By the above process, goo grains of stick lac afforded,

é}Colourmg extract - - - 18}
B. Resin - - - - - 186
D. Vegetable gluten - - - - 11
[ Wax, with a little colouring extract, about - 12
'{Extraneous substances. - - - - 13
| 192.
Analysis of Seed Lac.

200 grains of very pure seed lac were subjected to operations
very similar to those which have been described, and afforded,

. : ‘ Grs.
Colouring extract - " - - - 5
Resin - - - - - 177
Vegetable gluten - - - - 4

- Wax | - - - - - - 9
' 195.

Analysis of Shell Lac.

A. 500 grains of this substance were first treated with boiling
distilled water, as above-mentioned, and yielded of extract only
2.50 grains.

B. The 497.50 grains which remained, were then digested
with different portions of cold alcohol, until this ceased to pro-
duce any effect ; the resin which was thus separated, amounted
to 408.50 grains.

C. As the shell lac had not been reduced into powder, but
only into small fragments, these were become white and elastic,
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and, when dry, were brittle, and of a pale brown colour; the
whole then welghed 94 grains. '

D. These g4 grains were digested in diluted muriatic amd
and the acid, being afterwards saturated with solution of car-
bonate of potash, afforded a flocculent precipitate, (resembling
that obtained from solutlons of vegetable gluten,) which, when
~dry, weighed 5 grains.

E. Alcohol acted but feebly on the residuum; it was
therefore put into a matrass, with three ounces of acetic acid,
and was suffered to digest without heat during six days, the
- vessel being at times gently shaken; the acid thus assumed a
pale brown colour, and was very turbid. The whole was then
added to half a pint of alcohol, and was digested in a sand-bath;
by which a brownish tincture was formed, and at the same time
a quantity of a whitish flocculent substance was deposited, which,
being collected, well washed with alcohol on a filter, and dried,
weighed 20 grains. "

This substance was white, light, and flaky, and, when rubbed
by the nail, it became glossy, like wax ; it also easily melted, was
absorbed by heated paper, and, when placed on a coal or hot
iron, emitted a smoke, the odour of which very much resembled
that of wax, or rather spermaceti.

F. The solution formed by acetic acid and alcohol, being
filtrated, was poured into distilled water, which immediately
became milky; and, being heated, the greater part of the resin -
which had been dissolved assumed a curdy form, and was partly
separated by a filter; and partly by distilling off the liquor ; this
portion of resin amounted to 51 grains. »

G. The filtrated liquor, from which this resin had been se-
parated, was saturated with a solution of carbonate of potash;

MDCCCIV,  Ee
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and, being heated, a second precipitate of gluten was obtained,
which, when well dried, weighed g grains. ;
The 500 grains of shell lac thus yielded, . G
A. Extract - - - - 2.50

F:}Resin - - - - - 454_ 50

D. }Vegetable gluten - - - 14,
‘ E. Wax = - - - 20.
| 491

- The mode of analysis adopted for the shell lac, must un-
doubtedly appear less simple than that which was employed for -
seed and stick lac; but, upon the whole, it was attended with
advantages; for the shell lac being in small fragments, and not
in the state of a powder, considerably facilitated the decantation
of the solution in alcohel from the residuum; and although, in
this last, a portion of the resin was protected from the action of
the alcohol, by being enveloped in the gluten and wax, yet, by
the assistance of acetic acid, the remainder of the resin, as well
as the whole of the gluten, were dissolved ; the wax was ob-
tained in a pure state; and a separation of the resin from the
gluten was afterwards easily effected, by the method which has
been described. ‘As therefore acetic acid is capable of dissolving
resin, gluten, and many other of the vegetable principles, it
- certainly may be regarded as a very useful solvent, in the ana~
lysis of bodies appertaining to the vegetable kingdom. ,
From the results of the preceding analyses it appears, that
the different kinds of lac consist of four substances, namely,
 extract, resin, gluten, and wax, the separate propertles of which.
shall now be more fully considered.



and Observations on Lac. 209

Properties of the colouring Exiract of Lac.

1. When dry, it is of a deep red colour, approaching to
purplish crimson.

2. Being put on a red-hot iron, it emits much smoke, with a
smell somewhat resembling burned animal matter, and leaves
a very bulky and porous coal. o

3. Water, when digested with it in a boiling heat, partially
dissolves it; but the residuum was found to be absolutely in-
soluble in water.

4. Alcohol acts but slowly on it; and in a digesting heat,
dissolves less than water. The colour of the solution is also not
so beautiful; and a considerable part of the residuum left by
alcohol was, when digested with water, found to be soluble,
although this was not the case, when the residuum left by water
was treated with alcohol.

5. It is insoluble in sulphuric ether, excepting a very small
portion of resin, which appeared to be accidentally mixed with
it. - L
- 6. Sulphuric acid readily dissolves it, and forms a deep
brownish-red solution, which, being diluted with water, and sa-
turated with potash, soda, or ammonia, becomes changed to a
deep reddish-purple.

7. Muriatic acid dissolves only a part: the solution is of the
colour of port wine, and, by the alkahs, is changed to a deep
reddlsh—purple

8. Nitric acid speedily dissolves it: the solution is yellow
and rather turbid; but the red colour is not restored by the
alkalis, for ‘ghése only deepen the yellow colour. This nitric
solution did not afford any trace of oxalic acid.

Eeze
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9. Acetic acid dissolves it with great ease, and forms a deep
brownish-red solution.

10. Acetous acid does not dissolve it quite so readlly, but the
solution is of a brighter red. Both of the above, when saturated
‘with alkalis, are changed to a deep reddish-purple.

11. The lixivia of potash, soda, and ammonia, act powerfully
on this substance, and almost immediately form perfect solu-
tions, of a beautiful deep purple colour. .

12. Pure alumina, put into the aqueous solution, does not
immediately produce any effect; but, upon the addition of a
few drops of muriatic acid, the colouring matter speedily com-
bmes with the alumina, and a beautiful lake is formed.

13 Muriate of tin produces a fine crimson precipitate, when
added to the aqueous solution.

14. A similar coloured precipitate is also formed by the addi-
tion of solution of isinglass.

"These properties of the colouring substance of lac, espemally
its partial solubility in water and in alcohol, and its insolubility in’
ether, togéther, with the precipitates formed by alumina and
muriate of tin, indicate that this substance is vegetable extract,
perhaps slightly animalized by the coccus. :

The effects which it produced on gelatin, also demonstrate
the presence of tannin; but this very probably was afforded by
the small portions of vegetable bodies, from which the stick lac
can seldom be completely separated

Properties of the Resin of Lac.

This substance is of a browmsh-yellow colour; and, when
put on a red-hot iron, it emits much smoke, with a pecuhar
sweet odour, and Jeaves a spongy coal.
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It is completely soluble in alcohol, ether, acetic acid, nitric
~ acid, and the lixivia of potash and soda. -

‘Water precipitates it from alcohol, ether, acetic acid, and
partially from nitric acid; and it possesses the other general
characters of a true resin. |

Properties of the Gluten of Lac.

It has been already observed, that when small pieces of shell
lac have been repeatedly digested in cold alcohol, they become
white, bulky, and elastic. By drying, these pieces become -
brownish and brittle; the elasticity is also destroyed by boiling
water, exactly as when the gluten of wheat is thus treated.

If the pieces of shell lac, after the digestion in alcohol, be
* digested with diluted muriatic acid, or with acetic acid, the
greaier part of the gluten is dissolved, and may be precipitated,
in a white flaky state, by alkalis; but, if these last be added to
excess, and heat be applied, then the glutinous substance is re-

dissolved, and may be precipitated by acids. ' '
~If the pieces of shell lac, after digestion in alcohol, be treated
with. alkaline lixivia, then the whole is dissolved, and forms a
turbid solution. But, when acids are employed, the chief part of
‘the gluten is alone acted upon, and a considerable residuum is
left, consisting of the wax, some of the resin, and a portion of
gluten, which has been protected from the action of the acid by
the two former substances. ‘

The above properties indicate a great resemblance between
this substance and the gluten of wheat; I therefore have called
it gluten, but, at a future time, I intend to subject it to a more
accurate examination,
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Properties of the Waz of Lac.

If shell lac be long and repeatedly digested in boiling nitric
" acid, the whole is dissolved,ve"xcepting the wax, which floats on
the surface of the liquor, like oil, and, when cold, may be col-
lected; or it may be more easily obtained in a pure state, by
digesting the residuum left by alcohol in boiling nitric acid.

The wax thus obtained, when pure, is pale yellowish white,
and (unliké bees wax) is devoid of tenacity, and is extremely
brittle. , ‘ |

It melts at a much lower temperature than that of boiling
water, burns with a bright flame, and emits an odour somewhat
resembling that of spermaceti.

Water does not act upon it, neither does cold alcohol; but
this last, when bojled,/partial]y dissolves it, and, upon cooling,
deposits the greater part; a small portion, however, remains in

solution, and may be precipitated by water.

Sulphuric ether, when heated, also dissolves 1t but, ‘upon
cooling, nearly the whole is deposited. :

Lixivium of potash, when boiled with the wax, forms a milky.
solution ; but the chief part of the wax floats on the surface, in
the state of white flocculi, and appears to be converted into a
soap of difficult- solubility ; it is no longér inflammable, and,
with water, forms a turbid solution, from which, as well as from
the solution in potash, the wax may be precipitated by acids.

Ammonia, when heated, also dissolves a small portion of the
wax, and forms a solution very similar to the former. -

Nitric and muriatic acids do not seem to act upon the wax;
the effects of sulphuric acid have not been examined. “
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When the properiies of this substance are compared with
those of bees-wax, a difference will be perceived ; and, on the
contrary, the most striking analogy is evident, between the wax
of lac and the myrtle wax which is obtained from the Myrica
cerifera. |

An account of the latter substance has been published by Dr.
BosTock, of Liverpool, in NicuoLson’s Journal, with compara-
tive Experiments and Observations on Bees-Wax, Spermaceti,
Adipocire, and the crystalline Matter of biliary Calculi.*

The properties of the myrtle wax,as described in Dr. BosTock’s
valuable Paper, so perfectly coincide with those which I have
observed in the wax of lac, that I cannot but consider them as
almost the same substance ; indeed I think they may be regarded
as absolutely identical, if some allowance be made for the slight
modifications which have been produced by the different mode
of their formation.

From the preceding experiments and analyses we find, that
the varieties of lac consist of the four substances which have
been described, namely, extractive colouring matter, resin,
gluten, and a peculiar kind of wax. Resin is the predominant
substance ; but this, as well as the other ingredients, is hable, in
a certain degree, to variation in respect to quantity.

According to the analyses which have been described, one:
‘hundred parts of each variety of lac yielded as follows.

* NicuoLsox’s Jeurnal for March, 1803, p. 12q.
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Stick Lac.

Resin = - - - 68
Colouririg extract - - 10.
Wax - - - - 6.
Gluten - - - 550
Extraneous substances - - 6.50
| 96.0.
‘ Seed Lac.
Resin = - - - 880
Colouring extract - - 2.50
Wax - - - - 450
Gluten = - - - 2.
R 97-5°
Shell Lac.
Resin - - - §0.90
Colouring extract - - 0.50
Wax - - - - - 4
Gluten - - - - = 280
| 98.20.

The proportxons of the substances which compose the varieties
of lac, must however be subject to very considerable variations;
and we ought therefore only to consider these analyses in a
general point of view. Hence we should state, that lac consists
principally of resin, mixed with certain proportions of a peculiar
" kind of wax, of gluten, and of colouring extract.

The relative quantity of the two latter ingredients, very con-
siderably affect the characters of the lacs; for instance, we may



and Observations on Lac. 215

observe, that the glutinous substance, when present in shell lac
in a more than usual proportion, probably produces the defect
“observed in some kinds of sealing wax, which, when heated and
burned, become blackened by particles of coal; for the gluten
affords much of this substance, and does not melt, like the resin
and wax. From what has been stated, therefore, lac may be
denominated a cero-resin, mixed with gluten and colouring
extract.
§ III.
GENERAL REMARKS.

From the whole of the experiments which have been related,
it appears, that although lac is indisputably the production of in-
sects, yet it possesses few of the characters of animal substances;
and that the greater part of its aggregate properties, as well as
of its component ingredients, are such as more immediately
appertain to vegetable bodies..

Lac, or gum lac, as it is popularly but improperly called,
is certainly a very useful substance; and the natives of India
furnish full proofs of this, by the many purposes to which they

~apply it. W
- According to Mr. KERR, it is made by them into rings, beads,
and other female ornaments.

When formed into sealing-wax, it is employed as a japan,
and is likewise manufactured into different coloured varnishes.

The colouring part is formed into lakes for painters: a sort
of Spanish wool for the ladies is also prepared with it; and,

- as a dying material, it is in very general use. '
The resinous part is even employed to form grindstones, by
MDCCCIV. Ff ‘
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melting it, ‘and mixing with it about three parts. of sand. For
making polishing grindstories, the sand is sifted through fine
muslin; but those which are employed by the lapidaries, are
fcrmed with powder of corundum, called by them Corune.* ;

‘ But, in addition to all the above uses to which it is applied
in India, as well as to those which cause it to be in request in
Eurcpe, Mr. Wirkins’s Hindfi ink occupies a conspicuous
place, not merely on account of its useas an ink, but because ‘it
teaches us to prepare an aqueous solution of lac, which probably
will be found of very extensive utility.

This solution of lac in water may be advantageously em-
ployed as a sort of varnish, which is equal in durability, and
other qualities, to those prepared with alcohol; whilst, by the
saving of this liquid, it is infinitely cheaper.

I do not mean however to assert that it will answer equally
well in all cases, but only that it may be employed in many.
It will be found likewise of great use as a vehicle for colours;
for, when dry, it is not easily affected by damp, or even by
water. | ‘
 With a solution of this kind, I have mixed various colours,
such as, vermillion, fine lake, indigo, Prussian blue, sap green,
and ganiboge; and it is remarkable, that although the two last
are of a gummy nature, and the others had been previously
mixed with gum, (being cakés of the patent water-colours,) yet,
when dried upon paper, they could not be removed with a
moistened sponge, until the surface of the paper itself was rubbed
off. |
~ In many arts and manufactures, therefore, the solutions of

K Phil, Trans, 1781, p, 380,
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lac may be found of much utility ; for, like muecilage, they may
be diluted with water, and yct when dry, are httle if at all
affected by it.* :

We find, from the experiments on lac, that thls substance is
soluble in the alkalis; and in some of the acids. But this fact
(considering that resin is the principal ingredient of lac) is in
opposition to the generally received opinion of chemists, namely,
that acids and alkalis do not act upon resinous bodies. Some
experiments, however, which I have made on various resins,
gum-resins, and balsams, fully establish, that these substances

are powerfully acted upon by the alkalis, and by some of the
acids, so as to be completely dissolved, and rendered soluble in
water.

It will be a very wide and curious field of inquiry, to discover
what changes are thus produced in these bodies, 'especially by.-
nitric acid. Each substance must form the subject of a separate
investigation ; and there cannot be a doubt but that much will
be learned respecting their nature and properties, which hitherto
have been so little examined by chemists.

The alkaline solutions of resin may be found useful in some
of the arts; for many colours, especially those which are metallic,

\

* The alkaline solutions of lac are evidently of a saponaceous nature, and, like
other soaps, may be decomposed by acids. The ertire substance of lac is not however
completely dissolved, as appears from the turbidness of the liquors. Three of the four
ingredients, namely, the resin, the gluten, and the colouring cxtract, appear to be in
perfect solution; whilst the wax is only partially combined with the alkali, and
forms that imperfectly soluble saponaceous compound which has been formerly men-
tioned, and which remains suspended, and disturbs the transparency of the solution. .

From various circumstances, it does not seem improbéble, that the long sought-
for, but hitherto undiscovered vehicle employed by the celebrated painters of the
Venetian School, may have been some kind of resinous solution, prepared by means
of borax, or by the alkalis, ' '

Ffe
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when dissolved in acids, may be precipitated, combined with
resin, by adding the former to the alkaline solutions of the latter.
I have made some experiments of this kind with success; and
perhaps these processes might prove useful to dyers and manu-
facturers of colours. Itis probable also, that medicine may derive
advantages from some of this extensive series of alkaline and
acid solutions of the resinous substances,



