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CONCERNING VEGETABLE SUBSTANCES,

I NS DUCTION.

H E mineral bodies upon which we have
hitherto - treated, pofiefs no life, or vital
principle, properly fpeaking ; neither do they
exhibit any phenomena dependant upon inter-
‘nal organization. The cry.f’callization affected
~ by fubftances of this kingdom, appears to be
exceedingly different from the organization of
Vou. III. B> living



2  Genergl Account of

living beings. * It produces no aidvantdge to the
individual ;- and at moft ferves only to prove
the great harmony of nature, which marks its
feveral produtions with conftant and invariable
forms. But the organization of vegetable and
animal beings difpofes thofe bodies in fuch a
manner as is refpetively the moft proper to
accomplifh the two final purpofes of nature;
namely, the fubfiftence and reproduction of the
mndividual #*. : :

It cannot be denied that vegetables are en-
dued with a principle of irritability, which de-
velopes in' them both fenfation and motion : -
the motion is {o evident in certain plants, that
it may be produced at pleafure, as in the {enfi-
tive plant, the ftamind of the opuntia, &c.. The -
plants which follow the courfe of the {un ; thofe
which in hot-houfes ineline towards the aper-
‘tures that admit the hoht, other plants which
contrac and fhut up by the punéure of an in-
fe&t ; thofe whofe roots turn out of their dire& or
original courfe to plunge themfelves into a fa-
vourable foil, or water—have not thefe adegree
of fenfation of touch which may be compared to

% TFor the development of thefe principles, fee La Thefe

" fur I’Analyfe Vegetal, fupported at the fchools of Montpellier
by my fcholar and friend; M. Riche~

e 2 . e s thes
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‘the fenfibility' of animals? The difference of
the fecretions in various organs, {uppofes a
difference in the irritability of each ref] pé&ive
part. : :
The . reprodu&lon of vegetables s eﬂ'c&ed
in_the fame manner as that of animals ; apd
modern botanifts have {upported the comparifon
between thefe two funéions in the rnof’c happy
and conclufive manner. :

chetables dre nounfhed with' i in' the
{fame manner as infe&s. This aliment is even
of indifpenfable neceffity, for without it the’
plant at laft perithes ; though the air which this
order of beings requires, is neither of the fame
purity nor of the fame kind. : '

The great difference which exifts between
,vegetables and animals is, that the latter in ge-
neral are capable of conveying themfelves from
place to place, in fearch of nourifhment;
whereas vegetables, being fixed in the fame
place, are obliged to take up in their own vici-
' nity all fuch matters as are eapable of nourifh-
ing them : and pature has, provided them with
leaves, to extract from the atmofphere the air
and water of which they have need ; while their
- roots extend to a diftance in the earth, to take
- firm hold, as well as to receive other nutrmvc
principles.

B2 ke I
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If we attend more mmutely to the character
of animals, we fhall perceive that nature de-
fcends by imperceptible degrees from animals of
the moft complicated organization to vege-
tables; and we fhall find it difficult to deter-
mine where one kmgd m texmmates, and the
other begins.  Chemical analyfis is capable of
marking the limits between thele vkingdoms n
an imperfect manner. For a long time it -was
pretended that animal fubftances pofleffed the
_exclufive property of a‘f‘ordin& ammoniac, or the
volatile alkali ; but it is at prefent well known
that certain plams likewife afford it. We may
in”{triGtnefs confider a vegetable as a being
that participates in the laws of animal life, but
in a lefs degree than the animal itfelf,

The difference which has been eftablithed
between the vegetable and. the mineral king-"
doms; is much more. ftriking. . We may con-
fider this laft as a mafs deprived of organiza-
tion, and almoft in an el'emcntary ftate; receiv-
ing no modifications -or changes but by the
impreffion of external objecs ; capable of enter-
ing into combinations ; of changing its nature ;
and of -re-appearing, or being reproduced with
its original properties, at the pleafure of the
" chemift. The other kingdom, on the éomrary,
being endued with a particular life, which in-

_ceflantly



the Vegetable Kingdoﬂé. %
'_ceﬁ'antly modifies fhe impreflion .of external
objects, decomp_gg them, and changing their
nature,. exhibits 10 us a feries of functions re-
gular throughout, and almoft all of them inex-
plicable: and when the chemift has fucceeded
in depriving thefe bedies of their organization,
and fepamting ‘their_ principles, he finds it be-
yond his power to reproduce it by any re-union
- of the fame principles.

In the mineral kingdom, we are juftified in re-
ferring all the phenomena to the aétion of exter-
nal bodies; and forces purely phyfical,or the fim-
ple laws of affinity, afford deductions fufficient to
account forall its metamorphofes. In the vege-
table kingdom, on the contrary, we are compel-.
led to acknowledge an internal force which per-
forms every thing, governs all the procefles, and
fubjeéts to its defigns thofe agents which have an
abfolute empire over the mineral kingdom.

The mineral poffefles no evident life, no
-period which may be confidered as the term of its
perfeCtion ; becaufe its various ftates are*always
relative to the purpofes to which we intend to
apply it. It does not appear either to grow or to
be reproduced : at moft it changes its form, but
never by any internal determination ; this is al-
ways the mere phyfical effe& of the action of ex-
ternal objeéts. In thofe cafes wherein the mine-
B3 ral
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ral exhibits marks of increafe or vegetation, it

B

is by the fucceflive apphca_g ﬁ,»of fimilar materi-
als worn and tranfported by the waters. In thefe
_apparent vegetations we perceive neither ela-

~boration nor defign: the law of affinities ever

prefides in thefe arrangements ; and this law i 15
the law of bodies void of life. :

It is not therefore furprxﬁng" that the che--
mical analyﬁs {hould have made lefs ' progrefs .
in the vegetable than in the mineral king-
dom, for it becomes more difficult in propor-
tion ‘as the funCtions are complicated : and
in the vegetable kingdom the conftituent parts
are more numerous, at the {ame time that they
are lefs eafily diftinguithed by ‘chara&eriftic
properties; and the methods of analyfis
hitherto employed are all imperfect; not to
mention that the proceedings of chemifts have
likewife been conducted upon an erroneous
principle. :

All plants have hitherto been analyfed either
by fireor by menftruums. The firft of thefe
methods is very uncertain; for the action of
fire decompofes combined bodies, alters their
principles, forms new bodies by the combination
of thefe feparate elements, and extrats nearly
the fame principles from very different fub-
ftances. ILong expenence has fhewn the im-

perfc&xon



the Vegetable Kingdom. : 7
perfe@ion of this method. Mefiis. Dodart,
Bourdelin, Tournefort, and Boulduc have dif-
tilled more than fourteen hundred plants; and
it was from the refults of fo extenfive a work
that Homberg deduced fufficient reafons to
conclude that this method is erroneous. Asa
proof of his affertion, he quotes the analyfis of
cabbage and hemloc, which aﬁ'orded the farne
principles by diftillation.

The method by menftruums is fomewhat
more accurate, becaufe it does not change the
nature of the produts: it has been even of
greater advantage to medicine, by affording
methods .of {eparating the medicinal principle
from certain vegetables. It has alfo afforded its
affiftance to extrat other principles in all their
purity, which are ufefil in the arts, or for the
purpofes of life; and it has given us more in-
firution concerning the nature of vegetable
principles, But we cannot confine ourfelves to
this fingle method in thé analyfis of plants; and
a confiderable fhare of genius is required in the
chemift, to vary his procefs according to the
nature of the vegetable, and the character of
the principle he is defirous of extracting.

A reproach of confiderable weight may be
urged againft moft of the chemifts who have
wriiten upon the vegetable analyfis: it is, that

B4 ; -they
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| they have follow ed no order i in their proceedings,
nor attended to any regular diftribution of the
fats. They have confined themfelves to indi-
cate procefles for extrading fuch or fuch fub-
ftances, without connecting the whole with any
{yftem founded either on the methods of ope-
“rating, on the nature of the produéts, oron the
proceedings followed by nature in its own
operations. I confefs that, if a difquifition on
the vegetable analyfis were to be confined to
the procefles neceffary to be known in extrading
the feveral {ubftances, the {yftem of order and
of method which I propofe would be ufelefs:
but if it be an obje& to know the operation.of
nature, and to furvey the Vegetablé kingdom
like a philofopher, a naturalift, and a chemift, it
is neceffary to infpect the operations of nature
herfelf among vegetables, and to follow as much
as poflible a plan which fhall render us acquaint-
ed with the plant under all thefe points of
view : that which I have-adopted appears to me
to an{wer that purpofe.

We fhall begin by exhibiting a cunfory ac-
count of the vegetable firutture, in order that
we may become better acquainted with the
conncétion between its organization and the
principles which we fhall extra&.

In the fecond place we fhall attend to the

develop-
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“development and increafe of the vegetable.
With this intention we fhall fhew the various
principles which ferve for its nourifbment; and

- we fhall follow their alterations in the vegetable

ccconomy, as much as we are enabled to do.

" We fhall therefore of confequence examine the
influence of the air, the foil, the light, &c.

~ In the third place we fhall examine the refults -
of the work of organization upon elementary
fubftances ; and for that purpofe ‘we fhall teach
the method of diftinguifhing the feveral conftitu-
ent priiciples of vegetables : taking care to pro-
Ceed in this examination according to that me-
thod which nature herfelf points out.

Thus we fhall begin with the analyfis of {uch
produ@s as we can extra& without deftroying
the organization of the plant, and which are
exhibited in a naked ftate by that organization ;
fuch as the mucilage, the gums, the oils, the
refins, the gum refins, &c. We fhall in the
next place analyfe fuch principles as cannot be
colle¢ted but by deftroying the organization of
the plant; fuch 4s the fecula, the glutinous part,
the fugar, the acids, the alkalis, the neutral {alts,
the colouring principles, the extra@ive matter,
iron, gold, manganefe, fulphur, &c. :

We fhall likewife attend to the prolific hu-

mours of vegetables; that is to fa), the exami-
nation
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nation of fuch fubftances as, though neceflary
to life, are urged outwards to anfwer certain
fun&ions: the pollen and honey are of this
kinde 8 e

We fhall afterwards examine the humours
which evaporate and efcape by tranfpiration;
fuch as oxigenous gas, the aqueous principle,
the aroma, or odorant principle, &c. =

And in the laft place we fhall thew the alter-
ations to which vegetables are fubjeted after
death. In order to proceed with regularity in
a queftion of fuch great importance, we fhall
fucceflively examine the ation of heat, of
the air, and of water, upon the vegetable,
whether they a& feparately or together. = This
proceeding will render us acquainted with all
the phenomena exhibited by vegetables in their
decompofition. S

SEC-
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=S ECdainb N
-,_Concernikng the ‘S‘trﬁ&ure' of Vegctablesq

VERY vegetable exhibits in its ftruéture—

1. A fibrous and hard mechanifm, which
fupports ‘all the other organs, determines the-
dire&ion, and gives the proper folidity to the
feveral plants and their parts. 2. A cellular
tiffue, which accompanies all the veffels, enve-
lopes all the fibres, contorts itfelf in a thoufand
ways, and every ‘where forms coverings and a
-net-work which conne& all the parts, and ef-
tablith an admirable communication between
them. We (hall defcribe the. feveral parts of
- plants in a very concife manner, and fhall
confine ourfelves to the explanation and de-
feription of fuch organs as muft neceflarily be
known with accuracy, before we can proceed to

the analyfis of plants.
ARTI-



g - The Bark, or external

AR BARE I 108 _I.
Concerning the Bark‘.

The bark is the external covering of plants:
its prolongations or extenfions cover all the
parts which compofe the vegetable. We may
diftinguith three particular tunics, which may-
be feparately detached and obferved ; the epi-
dermis, the cellular tifflue, and the eortical
coatings. : : ,

1. The epidermis is a thin membrane, formed
of fibres that crofs each other in every direc-
tion : Its texture is fometimes fo thin, that the
 direction of its fibres may be feen by holding it

againft the light. This membrane is eafily de-
tached from the ‘bark when the plant isin a
vigorous ftate; and when it isdried the fepara-
tion may be effeted by fteeping it in water.
When the epidermis of a plant is deftroyed, it
- grows again; but is then more ftrongly adhe- '
rent to the reft of the bark, fo asto form a kind
of cicatrice. ;
. This epidermis appears to be intended by |
nature to modify the impreffions of external
objects upon the vegetable; to furnith a great
number of pores, which tranfmit or throw off
: 1o » ~ the



- Covering of  Plants. 13
the excretory prodults of vegetation ; to prote&
the laft or extreme ramification of the aérial or
aqueous veflels, which extra& out of the air
fuch fluids as are neceffary for the increafe of
the vcgetable'; and to cover the cellular organ,
which contains the principal veflels, and thofe
glands in which the fcveral fluids are digefted
and elaborated. :

2. -iFhe cellular coating forms the fecond
part of the bark. Its teGture confifts of veficules
and utricules, - fo very numerous, and fo clefe
together, as to form a continued coating. It’is
among thefe glands that the work of digeftion
appears to be performed; and the produt of
this elaboration is afterwards conveyed through
the whole vegetable, by veflels propagated -
through all its parts and communications ; even
with the medullary fubftance or pith,by conduits
that pafsthrough the body of the tree, crofling the
ligneous ftrata. In this net-work it is that the
colouring matter of vegetables is developed :
the light which penetrates the. epidermis con-
curs in enlivening the colour : here likewife it
Is that oils and refins are formed, by the.decom-
- pofition of water and the carbonic acid : and
laftly itis from this reticular fubftance that
thofe various produéls of the organization are

thrown
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thrown off or excluded, which may be confi-
dered as the feces of the vegetable digeftion.
3. The coatings which lie between the ex-
ternal covering and the wood or body of the
vegetable, and may be called the cortical coat-
ings, are formed of laminz which themfelves
_confift of the re-union of the common, proper,
and air veflels' of the plant. The veffels are
not extended lengthwife along the ftem, but
are curved in various directions; and leave
openings or mefhes between them, which are .
' filled by the cellular mateer’ itfelf. N othing
more is neceffary to thew the.organization, than
to macerate thefe coatings in water, which de-
ftroys the cellular {ubftances, and leaves the net-
" work uncovered *. The cortical covermcs are
eafily detached from each other; and it is from
their grofs refemblance to the leaves of a book,
that they have been called /Zber.  In proportion
as thefe coatings approach the ligneous body,
they become:hard ; and at length form the ex- -
ternal {ofter part of the wood, which workmen
call the fap.

The bark is the moft effentlal part of the

vegetable, by means of which the principal

* This is moft particularly feen in the arbre 2 dentelle,when
the plant has been macerated in water,

funétions
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functions of life, fuch as nutrition, digeftion,
the fecretions, &c. are performed. All plants,
and particularly thofe which are hollow within,
and whofe prodults  are totally changed by
covering them with a different bark, prove
evidently that the digeftive force eminently re-
fides in this part. . The ligneous part is fo far
from being effential, that many plants are with-
out it; fuch as the gramineous and the arundi-
naceous, and all plants that are hollow within.
Grafles, properly {peaking, have only the cortical
part. Weoften fee plants internally rotten, but
kept in vigour by the good ftate of their bark,

WERET TI@s vt 1T,

Concerning the Ligneous Texture.

Beneath the bark there is a folid {fubftance,
which forms the trunk of trees, and appears to -
be ufually compofed of concentric layers. The
interior coatings or rings are harder than the
exterior ;. they are older, and of a more firm
and clofe grain. The hardeft of thefe form the
wood, properly fo called, while the fofter exter-
nal rings conftitute the fap. We may con-
fider wood as being formed of fibres, more or
lefs longitudinal, conneéted. together by a cel-

: ' lular
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lular tiffue, interfperfed with veficles com-
municating” with each other; which diminifh
gradually towards the center, where they form
the pith. The pith is found only in young
branches or plants, and dxfappearsm plants of a
certain age. :

- The veficular tiffue bears a great analogy with
the glandular and lymphatic veffels of the human
body : in both, the conformation and ufes are
the fame. " In the early age of plants and ani-
mals, the organs have a confiderable cxpan-
fion, becaufe the increafe of the individual is
very rapid at that period. But, as age'advances,
the veffels become obliterated in both king-
doms; and it 1s obferved that, in the white
woods and fungi which abound with the vefi-
cular {fubftance, the growth is alfo very rapid.

AR T LN Y L
Concérning the Veflels.

The various humours of vegetables are con-
tained in certain appropriated veflels, in which |
they enjoy a degree of motion that has been
compared to the circulation in animals. It
differs from it, however; becaufe thefe humours
are not continually kept in equilibrio in the
‘ ; veflels
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veffels by an inherent force, but receive in a
- more evident manner the impreffion of external
agents. Light and heat are the two great
caufes which determine and modify the motion
of the fluids and vegetables. Thefe agents
caufe the fap to rife into the various parts,
where it is elaborated in a manner correfpondent
to the fun&ions of each; but it is not obferved
that it returns : fo that the acceffion or flux of
- the humours in vegetables is proved, but the
reflux does not appear to be perceptible.

Three kinds of veflels may be diftinguithed
in vegetables : the common, or {ap veflels; the
proper veflels; and the air veflels, or trachez.

1. The fap veflels convey the fap, or general
humour, from which all the others are derived.
This liquor may be compared to the blood in
animals. Thefe veffels are refervoirs from which
the feveral organs extra®t the different juices,
and elaborate them in a proper manner. :

The fap veflels chiefly occupy the middle of
plants and trees. They rife perpendicularly,
though with deflexions fideways, fo as to com-
municate with all the parts of the vegetable.
- They convey the {ap intothe utricules; whence
it is taken by the proper veflels, in order that it
may be duly elaborated.

2. Each organ is likewife provided with

Vor. 1II. C peculiar
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peculiar veffels, to feparaté the various juices,
and to preferve them, without fuffering them to
mix with the general mafs of humours.  Thus
it is that we find in the fame vegetable, and
frequently in the fame organ, juices of differ-
ent natures, and greatly dxﬂ'ermg in colour and
confiftence.

The. veflels, whether common or proper, are
retained in their feveral diretions by the ligne-
ous fibres ; they are every where furrounded by
the cellular tiffue; they open, and pour their
fluid into the glands, into the cellular nﬁ'ue, and
anto the utricules, to anfwer the various funcions.

The utricules are {mall veflels or repofitories
which contain the pith, and frequently the co-
louring matter. They form a kind of repofi-
tory in which the nutritive juice of the plant is -
preferved, and whence it is taken on occafion; in
the fame manner as the colle®ion of marrow
i1s formed in the internal part of the bones,
whence 1t is afterwards extracted when the ani-
mal is not {ufficiently fupplied with nutriment.

3. The trache=z, or air veffels, appear to be
the organs of refpiration, or rather thofe which
receive the air, and facilitate its abforption and
decompofition. They are called trachez on
account of the refemblance which is thought
1o exilt between them and the refpiratory organs

of
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of infe¢ts. In order to obferve them, a branch
of a tree is taken fufficiently young to break
off fhort: after having cleared away the bark
without touching the wood, the bough is broken
by drawing the two extremities in oppofite di-
re@ions; the traches are then feen in the form
of fmall corkfcrews, or veflels turned in-a {piral
dire&ion. Itis generally fuppofed that thelarge
pores-which are perceived in the cranfverfe fec-
tion of a plant ‘viewed in the HH“J”W'-"A_?G,\ are
merely air veffels. It often happens that the {ap
is extravafated in the cavity of the trachez; and
they appear incapable of {erving any other pur-
pofes than that of conveying the air, at 'eaft for
{ome time, unlefs a change take place in the life

of the plant.
ARTICLE -1V,

Congcerning the Glands.

‘Small protuberances are obferved upon various
parts of vegetables. The-fe;"are glandular bodies,
whofe form is “prodigioufly varied. It is more
particularly upon this variation of form that
Mr. Guettard has grounded his feven {pecies.
They are almoft always filled with a humour,
whofe colour and nature are ﬁngularly varied.

C 2 SECQ.
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SECTIONII,

Concerning the Nu’f;‘itive Principles of Ve-
getables.

F plants were to perform no other a@ than
that of pumping the nutritive principles
they contain out of the earth ; if they did not
pofiefs the faculty of digefting, aflimilating them,
‘and forming different produdts, according to
their nature, and the diverfity of their organs ;
it would follow, as a confequence, that we ought
to find in the earth all thofe principles which
analyfis exhibits to'us in vegerables: a conclu-
fion which is contradicted by the fa&s; for we
fhall hereafter prove that the produion of ve-
getable earth is an effe& of the organization of
plants, and that it owes its formation to them
inftead of communicating principles ready form-
ed to thofe individuals. If it were true that
_ plants did nothing but extra& their component
parts out of the earth, thofe plants which grow
on the fame foil would poffefs the fame prin-
ciples, orat leaft the analogy between them would
2 be
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“be very great ; whereas we find plants of very
different virtues and flavours grow and flourith
befide each other. In addition to this we may
obferve, that fuch plants as are raifed in pure
water—the fat plants, which grow without being
fixed to the earth, provided they are placed in
a moift. atmofphere—the clafs of parafitical
plants, which do not partake of the properties
of thole which ferve to fupport them—prove
that a vegetable does not derive its juices from
the earth, on account of its being earth; but
that it pofleffes an internal alterative and affimi-
lating power, which appropriates to each indi-
vidual the aliment which is fuitable to it, at the
fame time that it difpofes and combines. that
aliment to form certain peculiar principles.
This digeftive virtue will appear to be aftonifh-
ingly perfe&, when it is confidered that the nu-
triment common to all vegetables is very little
varied, fince we know only of the water and
air; and confequently that it poffefles the power
of forming very different products with thefe
two fimple principles. But from this circum-
ftance, that the nutritive principles of plants are
very fimple, it muft be prefumed. that, in the
various refults of digeftion, or (which is the fame
thing) in the vegetable folids and fluids, there
muft be *the greateft analogy; and that the dif-

Cj ferences
: :
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ferences are deducible from the proportion of
the principles, and their more or lefs perfe&
combination, rather than from their variety.
With this intention we fhall carefully obferve
the tranfition from one principle to another ; and
fhall explain the art of reducing them. all to
certain elementary or primitive fubﬁances;'fuch

as the fibrous matter, mucilage, &c.
F - 3 : -

A RETT CLi Be 4

Concerning Water, as a Nutritive Principle of
~ Plants. :

Every one knows that a plant cannot vegetate
without the affiftance of water : but it is not fo
generally known that this is. the only aliment
which the root draws from the earth ; and that a
plant can live, and propagate itfelf, without any
other affiftance than the contaé&t of water and
air. lt appears ‘to me, neverthelefs, that the
following experiments remove every doubt on
thi: {ubjeét :—Van Helmont planted a willow,
weighing fifty pounds, in a certain quantity of
earth  covered with fheet lead : he watered it for
five years with diftilled water; and at the end of
that time the tree weighed one hupdred and

: fixty-



Nusrition of Vegetaélzs. 23

fixty-nine pounds three ounces, and the earth in
which it had vegetated was found to have fuf-
fered a lofs of no more than three ounces.
Boyle repeated the fame experiment upon a
plant, which at the end of two years weighed
fourteen pounds more, without the earth in
which it had Vegetatcd having lof’c any percep-
tible portion of i its weight,

Medir s._Duhamel and Bonnett {upported plants
with mofs, and fed them with mere water : they
obferved that the vegetation was of the moft
vigorous kind ; and th)e’natuﬁlif’t of Geneva
obferves, that the flowers were more odori-
terous, and the fruit of a higher flavour. Care
was taken to change the fupports before they
could fuffer any alteration. Mr. Tillet has
likewife raifed plants, more éfpecially of the
gramineous kind, in a fimilar manner ; with
this difference only, that his fupports were
pounded' glafs, or quartz in" powder. Hales
has obferved thata plant which weighed three
pounds-gained three ounces after a heavy dew.
Do we not every day obferve hyacinths and
other bulbous plants, as well ‘as gramineous
plants, raifed in faucers or bottles containing
mere water.

All plants do not demand the fame quantity
of water; and nature has varied the organs of

Ca the
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the feveral individuals conformably to the ne-
ceffity of their being fupplied with this food.
Plants which tranfpire little, fuch as the mofles
and the lichens, have no need of a confiderable
quantity of this fluid ; and accordingly they are
fixed upon dry rocks, and have fcarcely any
roots : but plants which require a larger quan-
tity haye roots which extend to a great diftance,”
and abforb humidity throughout their whole -
furface. e :

The leaves of plants have likewife the property
of abforbing water, and of extratting from the
atmofphere the fame principle which the root
draws from the earth. But plants which live in the
water, and as it were {fwim in the element which
{erves them for food, have no need of roots;
they receive the fluid at all their pores: and we
accordingly find that the fucus, the ulva, &c.
have no roots whatever, The purer the water,
the more falutary it is to plants. IMr. Duhamel

as drawn this-confequence from a feries of well-
made experiments, by which he has proved that
water impregnated with falts is fatal to vegeta-
tion. Hales caufed them to abforb various
fluids, by making incifions in their roots, and
plunging them in {pirits of wine, mercury, and
various fgline folutions ; but he was convinced
that thefe were all poifons to the vegetables.

Beﬁdes,
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Befides, if thefe {alts were favourablg to the
plants, they would be again found in the indi-
vidual which had been watered with a folution
of them} whereas Meflrs. Thouvenel and Cor-
nette have proved that thefe {alts do not pafs into
the vegetable. We muft, neverthelefs, except
the marine plants, becauf@ ‘the fea {alt of which
they have need is decompefed in them; and pro-
duces a principle which appears neceffary to
their exiftence, fince they languifh’ without it.
Though it is proved that pure water is more
proper for vegetation than water charged with
{alts, it muft not on that account be concluded
that water cannot be difpofed in a more fa-
vourable manner to the development of vege-
tables, by charging it with the remains of vege-
table and animal decompofition. 1If, for ex-
ample, the water. be loaded with principles dif-
engaged by fermentation or putrefaction, the
plant then receives juices already affimilated to
its nature; and thefe prepared aliments muft
haften its growth. Independent of thofe juices
already formed, the nitrogene gas, which con-
ftitutes one of the nutritive principles of plants,
and is abundantly afforded by the alteration of
vegetables and animals, muft facilitate their
development. ‘A’ plant {upported by the re-
mains of vegetables and animals, is in the fame
fituation
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fituation as an animal fed on milk only; its
organs have lefs difficulty in' elaborating this -
drink than that which has not yet been animal-
1Z€gk: . : .

The dung which is mixed with earths, and
decompofed, not only affords the alimentary prin-
ciples we have fpoken of ;- but likewife favours
the growth of the plant.by that conftant and
fteady heat which its ulterior decompefition pro-
duces. Thus it is that Fabroni affirms his
having obferved the development of leaves and
flowers in that part of a tree only which was in
the vicinity of a heap of dung.

A ROET . ITCMEE. 8.

Concerning Earth, and its Influence in Vege-
tation.

.

Although it be well proved that pure water
is fufficient for the fupport of plants, we muft
not confider the earth as of no ufe.  TIts utility
refembles that of the placenta, which of itfelf
affords no fupport to the life of the infant, but
which prepares and difpofes the blood of the
mother to becomte a fuitable nourithment : or
it refembles, and has a fimilar ality with, the

various
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various refervoirs which nature has placed in
the body of man, to preferve the feveral hu-

‘mours, and emit them upon occafion. The

carth imbibes-and retains watér : it is the refer-
voir deftined by‘nature to preferve the elemen-
tary juice which the plant continually requires ;
and to furnifh that fluid in proportion to its
wants, without expofing it,to the equally fatal
alternatives of being either inundated or dried
up. e, '
We even fee that, in the young plant or em-
bryo, nature has not chofen to entruft the labour
of digeftion to the ftill feeble germen. The
feed is formed of a parenchyma, which imbibes
water, elaborates.it, and does not tran{mit it to
the germen until it is reduced into juice or hu-
mour. By infenfible gradations this feed is
deftroyed’; and the plant, become {ufficiently
ftrong, performs the work of digeftion without
affiftance. " In the fame‘manner it 1s that we
perceive the factus fupported. in the womb of its
mother by the humours of the mother herfelf ;
but, when it has feen the light, it receives for
nourifhment a fluid lefs animalized, its organs
are gradually ftrengthened, and at length be-

- come capable of digefting a- ftronger and lefs

aflimilated noutithment. :
But on this very account, that the earth is

deftined
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deftined to *tranfmit to the “plant that water
which is to fupport it, the nature 6f.the foil can-
not be a matter of indifferencey but muft be
varied accordingly as the plant requires a more
or lefs confiderable duantity of water, accord-
ingly as it demands more or lefs in 2 given
time, and accordingly as its roots extend fo a
greater or lefs diftance. It may therefore be
immediartely perceived that t every kind of carth
1s not fuitable for every plant,and confequently

that a {lip cannot be gnaﬂed mdlfferently upon
every {pecies. . = iy

A proper foil is that—1. Whlch af"ords a fufhi-
ciently firm fupport to prevent the plant from

being thaken. 2. Which permits the roots to
extend themfelves to a diftance with eafe.
3+ Which becomes impregnated with humidity,
and retains the water {ufficiently that the plant
may not be without it when wanted.—To an-
fwer thefe {everal conditions, it is neceflary to
make a proper mixture of the primitive earths,
for none of them in particular poffeffes them.
Siliceous and calcareous eatths, may be. confi-
dered as hot and drying, the argillaceous as
moift and cold, and the magnefian as poflefling
‘intermediate properties, Each in particular has
its faules, which render it unfit for culture : clay
abforbs water, but does not communicate it ;

calca-
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calcareous earth receives and gives it too quick-
ly: butthe properties of thefe earths are fo hap-
pily oppofed, that they correé each other by
mixture. Acqordmgly we find that, by adding
lime to an argillaceous earth, this laft is divided;
and the drying property of the lime is mitigated,
at the fame time that the fiffnefs of the clay is
diminithed. On thefé accounts it is that a fingle
earth cannot conftitute manure; and that the
chara&ter of the carth intended 'to be meliorated
ought to be ftudied, before'the choice of any
addition is decided on. Mr. Tillet has proved
that the beft proportions of a fertile earth for
corn, -are three-eighths of clay, two-cighths
of fand, and three- -eighths of the fragments
of hard ftone. '

The advantage of labour confifts in dividing
the earth, acrating - it, deftroying ufelefs or
noxious plants, and converting them into ma-
nure, by facilitating their decompofition.

Before we had acquired a knowledge of the
_ conflituent principles of avater, it was impoffi-
ble to explain, or even to conceive; the growth
of plants by this fingle aliment. In fa&, if the
water were an element, or indecompofable prin-
cipie, 1t would afford nothing but water in en-
tering into the nutrition of the plant, and the
vegetable would of courfe exhibit that fluid

only :
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only : but when we confider water as formed by
the combination of the oxigenous and hydro-
genous galfes, it is .eafily underftood that this
compound is reduced to its prineiples ;s and that
the hydrogenous gas becomes a principle of the
vegetable, while the oxigene is thrown off by
the vital forces.  Accordingly we fee the vege-
table almolt entirely formed of hydrogene. Oils,
refins, and mucilage, confilt of {carcely any
thing but this {ubftance ; and we perceive the
oxigenous gas efcape by the pores, where the
a&ion of light caufes its difengagement. This
decompofition of water is proved mot only in
vegetable, but likewife in animal bodies. Ron-
delet (Lib. de Pifc. lib.1. cap. 12) cites a great
number of examples of marine animals which
cannot {ubfit but by means of water, by the
very conﬁitutionAbof their organs. He affirms
that he kept, during three years, a fith in a veflel
conftantly maintained full of very pure water :
it grew to fuch a fize, that at the end of that
time the veflel could no longer contain it. He
relates this as a very common fa&. We like-
wife obferve the red fithes, which are kept in
glafs veflels, are nourifhed, and grow, without
any other affiftance than that of the water pro-
perly renewed,

1 AT I
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ACRET 1 €L B IH;

Concerning Nitrogenous Gas, as a Nutritive
Principle of Plants.

Vegetables cannot live without air ; but the
air they require is not the fame as is appropriated
toman. Drs. Prieftley, Ingenhoufz, and Mr.
Senebier,: have proved that it is the nitro-
genous gas which more particularly ferves them
for aliment. - Hence it arifes that vegetation is
more vigorous when a greater quantity of thofe
bodies which afford this gas by their decompofi-
tion are prefented to the plant; thefe are, ani-
mals or vegetables in a ftate of putrefattion.
As the bafis of nitrogenous gas is unknown to
us, it is difficult to conceive what may be its ef-
fet upon the vegetable ceconomy, and we can-
not follow it after its introduction into the vege-
table. We do not find it again until the de-

* compofition of the vegetable itfelf, when it
re-appears in its gafeous form:

ARTICIE MN:
Concerning the Carbonic Acid, as a Nutritive
: Principle of Vegetables.

The carbonic acid which is difperfed in the
atmo-
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atmofphere, or in waters, may likewife be confi-
dered as an aliment of plants; for thefe bodies
poflefs the power of abforbing and decompofing -
it when its quantity is {mall. The bafe of this
acid even feems to contribute to the formation
of vegetable fibres : for I have obferved that
this acid predominates in the fungus, ‘and other
{ubterraneous plants. But by caufing thefe ve-
getables, together with the body upon which
they were fixed, to pafs by imperceptible grada-
tions from an almoft abfolute darknefs into the
light, the acid very nearly difappeared; the ve-
getable fibres being proportionally increafed, at
the fame time that. the refin and colouring
principles were developed by the oxigene of the
fame acid. Senebier has obferved, that the
plants which hewatered with water impregnated
with the carbonic acid, tranfpired a much
greater quantity of oxigenous gas ; which proves
a decompofition of the carbonic acid.
Vegetation may therefore be fuccefsfully em-
ployed to corre& air too highly charged with
carbonic acid, or in which the nitrogenous gas
exifls in too great a proportion.

- ARTI-
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ST DO R OV

Concc:rmmT nght and its Influence on che-
it tation. :

Light is abfolutely neceflary to plants. With-
eut the affiftance of this principle they become
pale, languifh, and die. But it has not been
proved that it enters as an aliment into their
compofition: at moft it may be confidered as a
{ftimulus or agent which decompofes the various
nutritive principles, and feparates the oxigenous
gas anﬁng from the decompofition of water, or
the carbonic acid, while their bafes become
fixed in the plant itfelf.

The moft immediate effe@ of the fixation of
the various fubftances, and the concretion of the
liquids, which ferve as the food of plants, is a
{enfible production of heat, which caufes plants
to participate very little in the temperature
of the atmofphere. Dr. Hunter obferved, by
keeping a thermometer plunged in a hole made
in a found tree, that it conftantly indicated a
tempeiature f{everal degrees above that of the
atmofphere, when it was below the fifty-fixth di-
. vifion of Fahrenheit; whereas the v egetable heat,
in hotter weather, was always fcveral degrees

Vor. I1I. D below
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below that of the atmofphere. ‘Fhe fame phi-
lofopher has likewife obferved, that the fap
which, out of the tree, would freeze at 32°,
did not freeze in the tree unlefs the cold were
augmented 135° more.

The vegetable heat may increafe or diminifh
by feveral caufes, of the nature of difeafe; and it
may even become perceptible to the touch i in
very cold weather, according to Mr. Buﬂ'on.

The heat produced in healthy vegetables by
the before-mentioned caufes, continually tem-
pers the cold of the atmofphere ; the evapo-
ration which takes place through the whole
body of the tree, continually moderates the
{corching heat of the fun : and thefe productive
caufes of cold or heat are more effetual, in pro-
portion as the heat or cold of external bodies
aCts with greater energy.

‘The property which plants poffefs of con-
verting nitrogenous gas and carbonic acid into
nourithment, eftablifhes an aftonifhing degree of
analogy between them and certain infe@s. It
appears, from the obfervano_n of Frederic Gar-
man( Ephem. des Curiof. Nat. Année 1 670), that
the air may become a real food for the clafs of {pi-
ders. The larva of the ant, as well as of {everal
in{elts of prey which live in the fand, increafe in’
bulk, and undergo their metamorphofes without

() any
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any other nourifhment than that of the air. It
has been obferved that a great number of in-
fe@s, particulagly in the ftate of larvae, are ca-
pable of living in the nitrogenous gas, mixed
with carbonic acid, and tranfpiring vital air.
The abbé Fanmna has obferved that feveral in-
f;e&s poﬁefs this property’; and Ingenboufz, who is
of opinion that the green matter which is formed
1 d tranfpires oxigenous gas by the
light of the fun, is a clufter of animalcula, has
-added to thefe phenomena. Infe&s have more-
- over the organ of refpiration diftributed over
the whole furface of their bodies. Here there-
fore we obferve {cveral very aftonithing points
of analogy between infets and vegetables : and
the chemical analyfis adds ftill more to thefe
refemblances, fince infects and vegetables afford
the fame principles ; namely, volatile oils, re-
{ins, difengaged acids, &c.

S SEC-
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»

SE C'T'IO NSIIL

Concerning "the Refults of Nutrition, ar
the Vegetable Principles.

HE various fubftances which afford food

to plants, are changed by the organization
of the vegetable; from which there refults a fluid
generally diftributed, and known by the name
of Sap. This juice, when conveyed.into the
feveral parts of the plant, receives an infinity of
modifications, and forms the feveral humours
which are feparated and afforded by the organs.
Itis to thefe principles chiefly that we are at
prefent about to dire& our attention ; and we.
fhall endeavour in our examination to follow
the moft natural order, by {ubje&ting them to
analyfis in the fame order as that in which na-
ture prefents them to us.

ASR THSE'E E- 1.

Concerning Mucilage.
Maucilage appears to conftitute the firft alera-
ot 2 N,
tion of the alimentary juices in vegetables. Moft

. feede
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feeds are almoft totally refolvable into mucilage,
and young plants {feem to be entirely formed of
it. This fubftance has the greateft analogy
with the mucous fluid of animals. Like that
fluid, it is moft abundant in the earlier periods
of life, and all the other principles appear to be
derived from ‘it ; and in vegetables, as well as
animals, its quantity becomes lefs in proportion
as the increafe of magnitude, or growth of the
md1v1du§:l becomes lefs,uor ceafes. Mucilage is
not only the nutritive juice of plants and ani-
mals; but, when extracted from either, it becomes
the moft nounfhmg and wholefome food we are
acquainted with.
~ Mucilage forms the bafis of the proper juices,
or the fap, of plants. - It is fometimes found
almoft entirely alone, as in mallows, the feeds of
the wild quince, linfeed, the feeds of thiafpi, &c.
Sometimes it is combined with {ubftances infolu-
ble in water, which it keeps fufpended in the
form of an emulfion ; as in the euphorbium, ce-
landine, the convolvulus, and others. In other
inftances it is united with an oil, and forms the
fat oils. Frequently it is united with fugar; as in
the gramineous feeds, the fugar-cane, maize,
carrot, &c. It is likewife found confounded
with the effential falts, with excefs of acid, as
i barberries, tamarinds, forrel, &c.

‘Dig . un Muci-
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Mucilage fomeumes conftitutes the: permanent
ftate of the plant; as in the tremella, the con-
ferva, fome lichens, and moft of the Champxg:-
nons. This exiftence in the form of mucilage
is likewife feen in certain animals ; fuch .as the
medufa or {ea-nettle, the holothurion, &c.

The characters of mucilage are—1. Infipidity.
2. Solubility in® water. 3. Infolubxhty
alcohol. 4. Coagulation by the action of \veak :
acids. 5. The emiffionof a conﬁderable quan-
tity of carbonic acid, when expofed toﬂle action
of fire; at the fame time that it becomes con-
verted into coal without exhxbltmg any ﬂa :
Mugilage is likewife capable of paffing’ to thd
acid fermentation when diluted with water.

The formation of mucilagge appears to be
almoft independent of hght., Thoele plants ‘
which grow.in fubterraneous places abound thh
it. But light is required to enable mucilage to
pafs to other ftates; for, without the aﬁiﬁance
of this principle, Lhe fame plants Would obtain
{carcely any confiftence.

That which is called gum, or gummy juices,
in commerce, is nothing but dried mucilage.
Thefe gums are three in number, They either
flow naturally from the trunk of the tree which

affords-them, or they are obtained by 1nc1ﬁon
of the bark

-1, Gums
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. 1. Gums of the country, Gumimi noftras.—
‘This gum flows natmally from certain trees in
our climate, fuch as the plum, the peach, the
cherry-tree, &c. It firft appears in the form
of a thick fluid, .which congeals by expoﬁlre to
the air, angi lofes the adhefive and gluey confift-
ence whleh Charaé’tenzes 1t in the liquid ftate.
Its colour is white, but more commonly yellow
or reddith.  When pure, it may be advanta-
geouﬂy Aubftituted for gum arabic, which is

much deé'rer. -

. 2.Gum arabic.—The gum arabic flows natu-
ra.lly from the acacia in Egypt and Arabia. It
is even afﬁrmed that 1t is not obtained from this
tree only,’but‘that the gummet with in commerce

’;S.the_ploduce of feveral trees. The appearance
of this gum is in round pieces, white and tranf-

parent, wrinkled without, and hollow \z;it,biri 3
it is likewife found in round pieces varioufly
contorted.  This gum is eafily foluble in wa-,
ter, and forms a tranfparent jelly called muci-
lage. It is much ufed in the arts apd in medi-
cine. It is mild, void of fmell or tafte, very
well adapted to ferve as the bafis of paftils, and
other preparations ufed as mitigating or {oftening

.¥emedies.
3. Gum adragant.—The gum adragant is
nearly of the fame nature as gum arabic. It flows
D4 from
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from the adragant of Crete, a {mall Ihrub not.
exceeding three feet in height, It comes to us
in {mall white tears, contorted, and refembhng
little worms. It forms w1th water a thicker jelly

than gum arabic, and may be ufed for the fa.me'
purpofes.

B>

If the roots of marfhmallows or of" thc con-
folida, linfeed, the kernels of the wild qumcc,
(coing), &c. be macerated in water for a time,
they afford a mucilage fimilar 1 to that of' gurn
arablc

‘All thefe gums afford, by dlﬁlllatlon, water,
an acid, a finall quantity of 6il; a fmall quanuty
of ammoniac or volatile alkali, and much coal.
This fketch of analyfis proves that mucﬂage is
compofed only of water, oil, acid, carbone, and
earth;, and fhews that the various principles of
the alimentary juices, fuch as water, the carbonic
acid, and nitrogene gas, are {carcely changed n
this {ubftance.

Gums are ufed in the arts and in medicine.
In the arts they are apphed to give a greater
degree of conﬁ{’cence to certain colours,

fix them more permanent]
alfo ufed as

and to
y upon paper; theyare
a preparation to give a firmer body
tohats, ribbons, taffetas, &c. Sluﬁ‘sdxppcdmoum
water acquire a luftre and brightnefs

but water,
and the hﬁmdlm(T of thc.e goodc

foon deftroy
the
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the illufion ; and thefe proceflesare claffed among
thofe which nearly approach to impofition and
deceit. Gum is likewife the bafis of moft kinds
of blackm(“ uicd for fhoes, boots, and the like.

The oufns are ordered in medlcmc as emol-
lients. They compofe the bafis of many re-
mCdlﬁS of this kmd The mucxlage of linfeed,
or of the Kernels of wild quinces, is of \a]uc
m allaymg mﬂammatlons ;

SRT I C LE
€oncerning Oils.

By common confent the name of Oil is given
to fat un&uous fubﬁances, more or lefs fluid,
infoluble in water, and combuftible.

Thefe products appear to belong exclufively
to ammals and Vegctables The mineral king-
dom exhibirs only a few {ubftances of this na-
ture, which pofiefs fcarcely any of the above
properties, fuch as the unétuous property.

Oils are diftinguifhed, relative to their fixity,
into fat oils, and effential oils. We fhall de-
{cribe them in this article under the names of

: Fixed Oils and Volatile Oils. The difference
bctween thefe two kinds of oils does not merely

confift
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confift in their various degrees of volatility, but
alfo in their habitudes with the {everal re-aAgents._
The fixed oils are infoluble in alcohol, but the
volatile oils are eafily diffolved: the fixed oils;
are in general mild; while the vi)latile é.r_c acrid;
and even cauftic. : 2

It appears neverthelefs that the oily principle
is the fame in both; but it is combined W1th
mucilage in the fixed oils, and with the {piritus
reftor, or aroma, in the volatile oils. By burn-
ing the mucilage of fixed oils by diftillation,
they become more and more attenuated ; the
fame may likewife be done by means of water,
which diffolves this principle. By’diﬁillihgi;vof--
ladle oil with a fmall quantity of water, by the
gentle heat of a water bath, the aroma is fepa-
rated ; and this may be again reftored by res
diftilling it with the odorant plant which origi-
nally afforded it.

Volatile oil is ufually found in the moft
odorant part of any plant, In umbelliferous
plants it 18 found in the feed ; in the geum, the
root affords it ; and in the labiated plants it 1s
found in the branches and leaves. The fimili-
tude between volatile oils and ether, which ap-
pears to be merely a combination of oxigene
and alcohol, proves that the volatile oils. may
be nothing but a combination of the fermentef-

ciblg
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cible bafis of fugar with oxigene. ;;Ience we
may form a notion how oil is formed in the difti]<
lation of mucilage and of fugar, and we fhall no
longer be {urprifed to find that the volatile oils
are acrid and corrofive, that they' redden ‘blue
paper, attack’ and de&roy cork, and approach to
the propertles of acids.  We fhall now proceed
to treat of ﬁzged and volatile oils feparately, 2

AEEVET ST Oghle L 45
Concerning Fixed Oils.

Mdﬁ of the fixed oils -are fluid; but the
greater number are capable: of paffing to the
ftate. of fohdlty, even by a moderate degree of
gold There are fome which conftantly poffefs
that form in the temperature of our climates;
fuch as the butter of cacao, ‘wax, and the pela
of the Chinefe, They all congeal at different
degrees of cold. Olive oils become folid at 10°
below zero of Reaumur ; oil of almonds at the
fame degree; but nut-oil does not ﬁeeze in our
climates.
~ The fixed oils poffefs a very evident degree
of un&uofity, do not mix either with water or
alcohol, are volatilized at a degree of heat

wperxor to that of boxhncr water, and when
vola-
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volatilized they take fire by the contat of an
ignited body. :

" The fixed oils are contained in the kernels of
fhell fruits or nuts ; in the pippins, and fome-
times in all the parts of fruits, fuchas olives and
almonds, all whofe parts are capable of affording
them. i ‘ :

The ail is vfually'made to flow by expreffian
out of the cellules which contain it': but each
{pecies requires a different management.

1. Olive oil is obtained by expreflion from
the fruit of the olive tree. The procefs ufed
by us is very fimple. The olive is crufhed by
a mill ftone, placed vertically, rolling upon an
horizontal plane.  The pafte thus formed fis
ftrongly prefled in a prefs; and the firfk oil
which comes out is called Virgin Oil. The
marc or pulp is then moiftened with boiling
water ; the mafs is again prefled ; and the oil
which floats upon the water carries with it part
of the parenchyma of the: fruit, and a great
partof the mucilage, from which it is difficultly
cleared. e . :

The difference in the kind of olive produces
a difference in the oil ; but the concurrent cir-
cumftances likewife eftablith other differences.
If the olive be not fufficiently ripe, the oil is
bitter; if it be too ripe; the ol is thick-and

glutinous,
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glutinous,  The method of extraing the oil
has a very great influence on its quality. The
oil mills are not kept fufficiently clean; the
mill-flones, and all the utenfils, are impregnated
with a rancid oil, which cannot but communicate
its flavour to the new oil. In fome countries
at 1s ufual to lay the olives in heaps, and {uffer
them to ferment before the oil is drawn. By this
management the oil is bad; and this procefs
can only be ufed for oilintended forthe lamp
or for the foap-boiler. :

2. Oil of almonds is extra®ed from that
fruit by expreffion. For this purpofe dry
almonds are pﬁt into a coarfe {ack, and agitated
rather ﬁrongly, to dlfenoage an acrid powder
which adheres to the fkin. They are then
pounded in a marble mortar into a pafte, which
as wrapped in a coarfe cloth, and fubjected to
the prefs. ;

This oil is greenith and turbid when frefh,
becaufe the ation-of the prefs caufes part of the
mucilage to pafs through the.cloth; as it be-
comes older it is clearer, but is acrid by the de-
compofition of the fame mucilage.

Some perfons throw almonds into hot water,
or expofe them to fteam, before they prefs them;
‘but this additionof water difpofes the oils to

become rapcid more fpeedily.
By
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By this procefs the oil of all kinds of almohdéﬁ;
nuts, ahd feeds, may be extratted. ' :

3. Linfeed oil‘is extratted from the feed of
the plant linum. As this {éed contains much
mucilage, it is torrefied before it is fubjected t6
the ‘prefs. This previous treatment gives the
oil a difagreeable empyreumatic flavour ; but
at the fame time deprives it of the property of
becoming rancid, and renders it one of the moft
drying oils. All mucilaginous feeds, all kernels;
and the feeds of henbane and of the Poppy;
ought to be treated in the fame manner.

If a fat oil be diftilled in a proper apparatus
of veflels, the product is, phlegm ; an acid; a
fluid or light oil, which becomes thicker towards
the end ; much hydrogenous gas, mixed with
carbonic acid; and a coaly refidue, which affords
no alkali. I have obferved that the volatile oils
afford more hydrogenous gas, and the fixed
more carbonic acid : this laft product depends
on the mucilage. By diftilling the fame oil
repeatedly, it is more and more attenuated, be-
comes very limpid and very volatile, with the

- only difference that it has acquired' the peculiar
odour communicated by the fire. The volatili-
zation of the ojl may be accelerated by diftilling
it from an argillaceous earch ; by this means it is
in a fhort time d

e

eprived of its colouring part :
and
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and tlie heavyroils which afford biti}tgens, when
diftilled once or twice from clay alone, fuch as
‘that of Murviel, are rendered perfectly colourlefs.
The ancient chemifts prepared their oleum phi--
lofophorum by diftilling oil from a brick previ-
oufly impregnated with it,

_ 1. Oil eafily combines with oxigene. This
combination is either flow or rapid. 1In the firft
cafe, rancidity is the confequence; in the fecond,
inflammation.

Fixed oil expofed for a certain time to the
open air, abforbs the oxigenous gas, and ac-
quires 2 peculiar odour of fire, an acrid and
burnt tafte, at the fame time that it becomes
thick and coloured. If oil be put in contact
with oxigene in a bottle, it becomes more
{peedily rancid, and the oxigene is abforbed.
Scheele obferved the abforption of a portion of
the air before the theory was well afcertained.
Oil is not fubjeét to alteration in clofed veflels.

It feems that oxigene, combined with the
mucilage, conftitutes rancidity; and that, when
combined with the oil itfelf, it forms drying oil.

The rancidity of oils is therefore an effet
analogous to - the calcination .or oxidation of
metals. It effentially depends on the combina-
‘fion of pure air- with the extraftive principle,
which is naturally ynited with the oily principle.

We
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We may c'a‘.rry this inference to ,dlemohﬁrati‘ori,’
by attending to the procefles ufed to counteraét
or prevent the rancidity of oils.

A. Whenolivesare prepared for the table, every
endeavour is ufed to deprive them of this prin-
ciple, which determines their fermentation s ax}d
for this purpofe various methods are ufed. In
fome places they are macerated in boiling water,
charged with falc and aromatics; and, after
twenty-four hours digeftion, they are fteeped in
clear water, which is renewed till their tafte is
perfeclly mild. Sometimes nothing more is
done than to macerate the olives in cold water ;
but theyare frequently macerated in a lixivium of
quick-lime and wood athes, after which they are’
walhed in clear water. But in whatever manner
the preparation is made, they are preferved in a
pickle charged with fome aromatic plant, fuch as
coriander and fennel: Some perfons preferve
them whole; others fplit them, for the moré
complete extra&ion of their mucilage, and in
order that they may be more perfectly impreg-
nated with the aromatics,

All thefe procefles evidently tend to extradt
the mucilaginous principle, which is {oluble in
water, and by this means to preferve the fruit -
from fermentation. When the opération is not
well made, the olives ferment and change. If

olives
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olives be treated with boiling water, to extrat
the mucilage, before they are fubmitted to the
prefs, a fine oil will be obtained, without danger
of rancidity.

B. When the oil is made, if it be ftrongly
agitated in water, the mucilaginous principle is
difengaged ; and the oil ‘may be afterwards
preferved for a long time without change. I
have preferved oil of the marc of olives,: pre=
pared in this manner, for feveral years, in open
bottles, without any alteration.

C. The torrefattion to which feveral mucila-

- ginous feeds are fubjetted before the extrattion
of the oil, renders them lefs fufceptible of change,
becaufe the mucilage has been deftroyed.

D. M. Sieffert has propofed to ferment oils
with apples or pears, in order to deprive rancid
oils of their acrimony. By this means they are
cleared of the principle which had combined with
them, but now becomes attached to other bodies.

Mucilage may therefore be confidered as the
feed of fermentation.

When the combination of the pure air is
favoured by the volatilization of the oil, in-
flammation and combuftion are then the confe-
quence. To carry this combination into effelt,
the oil muft be volatilized by the application of

Vor. IIL. _ E a
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a heated body ; and the flame which js pro-
‘duced is then fufficient to maintain the degree
of volatility, and fupport the combuftion. When
a current of air is caufed to pafs through the
middle of the wick and the flame, the great
quantity of 'oxigene which muft then neceflanly
pafs, occafions a more rapid combuftion, Hence
it isthat the light is ftronger, and without {moke;
for this is deftroyed and confumed by the vio-
lent heat which is excited.

The lamps of Palmer are likewife entitled to
our particular attention. By caufing the rays
to pafs through a liquor coloured blue, he per-
fettly imitates thelight of the day ; which proves
that the artificial rays require to be mixed with o
the blue, to imitate the natural : and the folar
rays' which pafs through the atmofphere, may -
owe their colour to their combination with the
blue colour which appears to predominate in
the air.

If water be proje@ed upon oil in a ftate of
inflammation, it is known that extin@ion does
not happen, becaufe the water is decompofed in
this experiment. If the produ¢t of the com-
buftion of oil be collected, much water is ob-
tained, becaufe the combination of jts hydrogene
with oxigene produces that fluid,

7 Mr.
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Mr. Lavoifier has proved that one pound of
olive oil contains,

Coal or carbone, 12 ounces, § gros, 5 grains;
Hydrogene, - 3 — 2 — 67.

The art of rendering oils drying, likewife de-
pends on the combination of oxigene with the
oil itfelf. For this purpofe, nothing more is
required than to boil it with oxides. If an oil
be heated upon the red oxide of mercury, a con-
fiderable ebullition enfues, the mercury is re-
duced, and the oil becomes very drying : this
is an obfervation of Mr. Puymaurin. The
oxides of lead or copper are commonly ufed for
this purpofe. An’ exchange of principles takes
place in this operation ; the mucilage combines
with the metal, while the oxigene unites with the
oil.

Oil may likewife be combined with the me-
tallic oxides by double affinity, after the manner
of Berthollet. For this purpofe a folution of
foap is poured into a metallic folution. By this
means a foap of a green colour is prepared with
a fulphate of copper; and, with that of iron, a
1_"oap of a deep brown colour, of confiderable
1ntenfity.

It appears that, in the combinations of fixed
oils with the oxides of lead, a”fubftance is dif-
engaged, and {wims at the top, which Scheele

Ea called



52 Combinations of Oils,

called the Sweet Principle, and feems to be fim-
ply mucilage. ‘

2. O1l combines with fugar, and affords a
kind of foap, which may be eafily diffufed in
water, and kept fufpended. The trituration of
almonds with fugar and water, forms the lac
amygdale, orgeat, and other emulfions. Combi-
nations of this kind exift ready formed in the
vegetable kingdom. ‘

3. Oil unites readily with alkalis; and the
refult of this union is the well-known compound,
foap. To this effet, potath or pure alkali may
be triturated with oil, and the mixture concen-
trated by fire. The medicinal foap is made
with oil of {weet almonds, and half its weight of
potath or cauftic alkali. The {foap becomes
hard by ftanding.

‘To make the foap of commerce, one part of
good foda of Alicant muft be boiled with two
of quicklime, in a fufficient quantity of water.
The liquor is then to be f{trained through a
cloth ; and evaporated to that degree, that a phial
which contains eight ounces of pure water, may
hold eleven of the faline {olution, which is ufually
called Soap Liye or Lees. Ope part of this lixi=
vium, and two of oil, boiled together, till upon
trial with a {patula it eafily feparates, and {oon
coagulates, form foap.

In
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In moft manufa&ories the lixivium is pre-
pared without heat. Equal volumes of pounded
foda of alicant, and quicklime previouily flaked,
are mixed together. Water is thrown on this
mixture, which filters through, and is conveyed
into a proper veflel. Water is poured on ullit
pafles through without acquiring any more falt.
In this way thefe kinds of lyes are obtained,
which differ in ftrength ; that which pafles firft
is the ftrongeft, and thelaft is almo® mere water,
Thefe are afterwards mixed with oil in boilers,
where the mixture is favoured by heat. The
weak lye is firft added, and afterwards gradually
the ftronger ; and the firongeft 1s not added uill
towards the end of the procefs.

To make the foap marbled, they make ufe of
foda in the mafs, blue copperas, cinnabar, &c.
according to the colour defired.

A liquid green or black foap is likewife made
by boiling the lixivium of foda, potath, or
even wood afhes, with the marc of the oils
of olive, of nuts, or of nape ; or with fat, or
fith oil, &c. The black foap is made in
Picardy, and the green in Holland. The Mar-
quis de Bouillon has propofed to make {oaps
with animal fat. :

At Aniane, and in the neighbouehood of
Montpellier, a foft foap is prepared with a cauftic

K lixivium
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lixivium of wood afhes, and the oil of the marc
of olives. : : '

If foap be expofed to diftillation, the refult is
water, oil, and much ammoniac; and there re-
mains in the retort a large quantity of the alkali
ufed in the fabrication of the foap. The ammo-
niac which is produced in this experiment, ap-
pears to me to arife from the combination of the
hydrogenous gas of the oil with the nitrogene, a
conftituent principle of the fixed alkali.

Soap is folublein pure water ; but it forms
curds, and is decompofed in water abounding
with fulphates: becaufe the fulphuric  acid
{eizes the alkali of the foap ; while the earth
combines with the oil, and forms a foap which
fwims at the furface. ’

Soap is likewife foluble in alcohol by the affift-
ance of a gentle heat; and forms the eflence of
{oap, or opodeldoc, which may be fcented at
pleafure.

Seaps are capable of combining with a larger
quantity of oil, and rendering jt foluble.in wa-
ter. Hence their property of cleanfing cloths,

linens, &ci They are ufed as deobftruents in
medicine.

4- The fixed oils unité likewife with acids.
Mo ®
Mefirs.*Achard, Cornette, and Macquer, have
attended to thefe combinations, Achard gra-

- dually
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dually adds the concentrated fulphuric acid'to
the fixed oil ; the mixture being triturated, a
mafs is obtained which is {oluble in water and -
in alcohol. B0y

The fuming nitric acid immediately turns the
fixed oils black, and fets fire to fuch as are
drying. It is in this cafe decompofed with a
rapidity fo much the greater, as the oil has a
greater affinity with the oxigene. On this ac-
count it is that the inflammation of the drying
oils is more eafily effeCted than that of the
others.

Thofe acids whofe. conflituent parts adhere
moft ftrongly together, have but a very feeble
a&ion on oils; a circumftance which proves
that the effect of acids upon oils 1s principally
owing to the combination of their oxigene.

It is by virtue of this ftrong affinity of oils
with oxigene, that they poflefs the power of
reviving metals. The oxigene then quits the
metal, and unites with the oils, which become
thick and coloured. It likewife follows from
hence that drying oils ought to be preferred for
this ufe ; .and we find that practice agrees with -
theory in this refpe&, '

DIVI-

ME-fj
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DIVISION 1L
Concerning .Volatile Oils.

Fixed oil is combined with mucilage, vola-
tile oil with the fpiritus rector, or aroma ; and it
1s this combination or mixture which conftitutes
the difference between them. The volatile oils
are charatterized by a ftrong fmell, more or lefs
agreeable; theyare foluble in alcohol, and have
a penetrating and acrid tafte, All the aromatic
plants contain volatile oil, excepting thofe
whofe fmell is very. tranfient, fuch as Jalmin,
violets, lilies, &ec. ;

The volatile oil 1s fometimes diftributed.
through the whole plant, as in the Bohemian
angelica ; fometimes it exifts in the bark, as in
cinnamon. Balm, mint, and the greater abfinthe,
contain their oils in the ftem and leaves ; elie
campane, the iris of Florence, and the caryo-
phyllata, in the root. All the refinous trees
contain it in their young branches ; rofemary,
thyme, and wild thyme, contain their effential
oils in their leaves and buds; lavender, and the |

rofe, in the calyx of their flowers ; camomile,

lemon, and orange trees, in the petals. Many

fruits contain it through their whole fubftance,
fuch as pepper, juniper, &c. Oranges and le-

mons
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mons in the zeft and peeling which inclofe
them. The feeds of umbelliferous plants, fuch
as anife and fennel, have the veficles of effen-
tial oil arranged along the projecting lines upon
their fkin : the nutmeg tree contains its effen-
tial oil in the nut itfelf.—See L’ Introduttion 2
PEtude du Regne Veg. par M. Buquet, p. 209—
212,

The quantity of volatile oil varies according
to the ftate of the plant. Some afford moft
when green, others when dry; but the latter con-
ftitute the fmalleft number. The quantity like-
wife varies according to the age of the plant,
the foil, the climate, and the time of extrac-
tion. :

The wvolatile oils likewife differ in their con-
fitence. Some are very {luid, as thofe of la-
- wender, rofemary, and rue; the oils of cinndmon
and faffafras are thicker : there are fome which
conftantly preferve their fluidity ; others which
become concrete by the flighteft impreflion of
cold, as thofe of anifeed and fennel: others
again poflefs the concrete form, fuch as thofe of
rofes, of parfley, and of elicampane.

The volatile oils likewife vary in their colour.
The oil of rofes is white ; that of lavender, of a
light yellow : that of cinnamon, of a brown yel-
low ; the oil of camomile is of a fine blue; that

of
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of millefoil, of a fea-green; that of parfley,
green,. &c.

The weight is likewife different in the dif-
ferent kinds. = The oils of our climates are in.
general light, and {fwim upon water ; others are
nearly of the {fame weight ; and others are hea-
vier, fuch as the oils of {aflafras and of cloves.

The fmells of effential oils vary according to
thofe of the plants which produce them.

The tafte of the volatile oils in general is
hot; but the tafte of the plant does not always
influence that of the oil : for example; the oil
of pepper has no acrimony, and that which is
obtained from wormwood is not bitter.

We are acquainted with two methods of ex-
tracting the volatile oils—expreffion and diftil-
lation.

1. Thofe oils which are, asit were, in a naked.
ftate, and contained in projecting and vifible
receptacles, are obtained by expreffion. Such
are thofe of citrons, oranges, cedrat, and berga-
motte ; the oil iflues out of the fkin of thefe
fruits when prefled. It may therefore be pro-
cure:*d by ftrong preflure of the peeling againft
an inclined glafs. In Provence and in Italy
they are rafped ; by which means the veficles.
are torn, and the oil flows into the veffel deftined
to receive it: this oil {uffers the parenchyma

whick
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which goes along with it to fubfide, and be-
comes clear by ftanding.

If a lump of fugar be rubbed aoam& thefe
veficles, it imbibes the volatile oils ; and forms
an oleo-faccharum, foluble in water, and very
proper to give an aromatic flavour to certain
liquids. .
~ 2. Diftillation is the method moft commonly
ufed in the extraltion of volatile oils. Fer this -
purpofe, the plant or fruit which contains the
oil is placed in the boiler or body of the alembic.
A quantity of water is then poured in, fufficient
to cover the plant, and the water is heated to
ebullition. The oil which rifes with this de-
gree of heat, comes over with the water, and is
colletted at the furface in a particular recciver,
called the Ttalian receiver, which fuffers the
furplus of water to efcape by a fpout ifluing
from the belly of the veflel, whofe orifice is
lower than that of the neck of the receiver ; fo
that by this means the oil is colle@ed in the
neck, without a poffibility of its efcaping.

The water which paffes over in diftillation is
more or lefs charged with oil, and the odorant
principle of the plant, and forms what is known
by the name of Diftilled Water. Thefe waters
ought to be returned again into the cucurbit
when the fame kind of plant is again diftilled ;
' becaufe,
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becaufe, being faturated with eil, and the aro-
matic principle, they contribute to augment the
ulterior produ&.

When the oil is very fluid or very volatile, it
1s neceflary to annex a worm pipe to the alem-
bic, and to have the precaution of keeping the
water at a very cold temperature ; but when, on
the contrary, the oil is thick, the worm pipe
muft be removed, and the water of the refrige-
ratory kept at a moderate temperature. . In the
firft way, the oils of balm, mint, fage, lavender,
camomile, &c. may be diftilled ; and, by the
fecond, the oils of rofes, of elicampane, of parf-
ley, of fennel, of cumin, &c. :

The o1l of cloves may likewife be extraced
by diftillation per defcenfum, which is deter-
mined by applying the fire above the mate-
rial, ;

Volatile oils are very {ubje& to be adulterated,
either by mixture with fat oils, or with other
eflential oils, fuch as that of turpentine, which is
cheaper; or by mixing them with alcohol. In the
firlt cafe the fraud is eafily deteéted—1, By dif-
tillation, becaufe velatile oils rife at the heat of
boiling water. 2. By foaking paper with a
{pot or trace of the mixture, and expofing It to
a degree of heat {ufficient to drive off the vola-
tle oil. 3. By means of alcohol, which be-

comes
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comes turbid and milky by the infolubility of
the fixed oil.

The volatile oils which have a very ftrong
{mell, fuch as thofe of thyme and lavender, are
often fophifticated by oil of turpentine. In this
cafe the fraud may be difcovered by foaking
a {mall piece of cotton in the mixture, and leav-
ing it expofed to the air a fufficient time for the
fmell of the good oil to be diffipated, and leave
only that of the adulteration. The fame end
may be anfwered by rubbing a {mall quantity of
the mixture on the hand, in which the peculiar
{mell of oil of turpentine is developed. Thefe
oils are likewife falfified by digefting the plant in
oil of olive before diftillation. In this manner
the oil of camomile is prepared.

The very light oils, fuch as thofe of cedrat or
bergamotte, are often mixed with a {mall quan-
tity of alcohol. This fraud is eafily detected
by the addition of a few drops of water, which
immediately become white, becaufe the al-
cohol abandons the oil to- unite with the
water. ' 1

The volatile oils are capable of uniting with
oxigene, with alkalis, and with acids,

. Volatile oils abforb oxigene with greater
facility than the fixed oils. They become co-
loured by the abforption, grow thicker, and pafs

to
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to the flate of refin ; and when they are thick-
ened to this point, they are no longer capable
of fermenting, but fécure from all putrefadion
fuch bodies as are penetrated and well impreg-
nated with them. On this is founded the theory
of embalming.— The action of acids upon thefe
oils, caufes them to pafs to the ftate of refin;
and there is no other difference between volatile
oil and refin, than that which' arifes' from this
addition of oxigene.

All the oils, when they aflume the charater of
refin by this combination of oxigene, let fall
needle-formed cryftals of ‘camphor. Mr. Geof-
froy has obferved them in the oil of fever-
few, marjoram, and turpentine. Acad. r721,
p. 163.

When the oil is changed by the combination
of oxigene, it gradually lofes its {mell and vola-
tility.  To reftore this oil to its original ftate, it
is diftilled. A thick matter remains in the dif-
tlling veffel, which confifts of refin perfectly
formed, and is thus feparated from the oil,
which has not yet undergone the fame altera-
tion.

- 2. The habitudes of acids are not the fame
with all volatile oils. 1. The concentrated {ul-
phuric acid thickens them; but, ifit be diluted, it
forms favonules. 2. The nitric acid, when con-

centrated,
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centrated, inflames them ; but, wherﬁ diluted, it
caufes them gradually to pafs to the ftate of
refin.  Borrichius appears to have been the firft
who inflamed oil of turpentine with the fulphuric
acid, without the nitric acid. Homberg re-
peated this delicate experiment with the other
volatile oils. The inflammation of oils is fo
much the more eafily effected, asthe oil 1s more
drying or greedy of oxigene, and the acid more
eafily decompofed. 3. The muriatic acid re-
duces oils to the faponaceous ftate, but the
oxigenated muriatic acid thickens them.

3. Starkey appears to have been one of the
firft who attempted to combine a volatile oil
with a fixed alkali. His procefs is long and
complicated, like thofe of the alchemifts; and
the combination it afforded was known by the
name of Starkey’s Soap. The procefs of this
chemift was fo long merely becaufe he ufed
the carbonate of potath, or mild vegetable al-
kali ; but if ten parts of cauftic alkali, or Japis
caufticus, be triturated hot with eight parts of
oil of turpentine, the foap is inftantaneoufly
formed, and becomes very hard. This is the
procefs of Mr. Geoffroy.—Acad. des Sciences,
ann. 1723.

Con_.
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Concetning Camphor.

Camphor is obtained from a fpecies of laurel
which grows in China and Japan. Some travel-
lers affirm that the old trees contain it {o abund-
antly, that on fplitting the trunk it is found in
large tears, fo pure as to have no need of rei-
fication. To extra& the camphor, the roots of
the trees are ufually chofen ; or, in want of thefe,
all the other parts of the tree. Thefe are put,
together with water, into an iron alembic, which
1s covered with its head. The capital is fitted
up internally with cords of rice ftraw, the joinings
are luted, and the diftillation proceeded upon.
Part of the camphor fublimes, and attaches itfelf
to the ftraw within the head ; while another por:
tion is carried into the receiver with the water.
The Hollanders purify camphor by mixing
an ounce of quick-lime with every pound of
the fubftance, and fubhmmcr it in large glafs

veflels.

Camphor, thus purified, is a white concrete
cryftalline fubftance, of a ftrong {mell and tafte,
foluble in_alcohol, burning with.a white flame,
and leavmg no refidue : refembling volatile oils
In many refpes, but differing from them in

certain properties ; fuch as that of burning with-
Qut
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certain properties; fuch as that of burning with-
out a refidue ; of diffolving quietly, without de-
compofition or alteration, in acids; and of being
volatilized by a gentle heat, without change of
1ts nature. :
- Camphor is obtained by diftillation from the
roots of zedoary, thyme, rofemary, fage, the
inula helenium, the anemony, the pafque
flower or - pulfatilla, &c. And it is to be
obferved, that all thefe plants afford a much
greater quantity of camphor when the fap has
been fuffered to pafs to the concrete ftate, by a
deficcation of feveral months. Thyme and pep-
permmt flowly dried, afford much camphor.
whereas the freth plants afford volatile oil : moft
of the volatile oils, in paffing to the ftate of 1eﬁh,
alfo let fall much camphor. Mr. Achard. has
likewife obferved that a fmell of camphor was
difengaged when he treated the volatile oil of
fennel with acids. The combination of the di«
luted nitric acid with the volatile oil of anife,
afforded him a large quantity of cryftals, which
poflefled moft of the properties of camphor. He
obtained a fimilar precipitate by pouring the
vegetable alkali upon vinegar faturated with the
volatile oil of angelica.
From all thefe fa®s it appears, that the bafe
of camphor forms one of the conftituent princi-
»*Yor. 1L, F ples
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ples of fome volatile oils ; but it is in the liquid
ftate, and does not become concrete but by
combining with oxigene.

Camphor is capable of cryftallization, accord-
ing o Mr. Romieu, whether in {fublimation, or
when it is ﬂowly precipitated from alcohol, or
when alcohol is fuperfaturated with it ; it preci-
pitates 1n flender filaments, cryftallizes in hexa-
gonal blades attached to a common axis, and it
fublimes in hexagonal pyramids or in polygonal
cryltals. ‘

Camphor is not {oluble in water ; but it com-
municates its {mell to that fluid, and burns on its
furface. Romieu has obferved that fmall pieces
ot camphor, of one-third or one-fourth of a line
in diameter, being placed on the furface of pure
water in a glafs, have a rotatory motion : and
this appears to be an ele@rical phznomenon ;
tor the motion ceafes if the water be touched
with a condutting {ubftance ; but continues ific
be touched with an infulating body, fuch as glafs,
fulphur, or refin. Bergen has obferved that
camphor does not turn upon hot water.

Acids diffolve camphor without producing
any alteration in it, or becoming themfelves de-
compofed : the nitric acid diffolves it quietly ;
and this folution has been called Oil of Camphor.
Camphor precipitated from its folution in acids

by
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by the addition of alkalis, is heavier, harder, and
much lefs combuftible, according to the expe-
riments of Mr. Kofegarten. By diftilling the
nitric acid feveral times from this fubftance, it
acquires all the properties of 2n acid which
cryftallizes in parallelopipedons. To obtain the
camphoric acid, nothing more is required than
to diftil the acid at {everal times from the cam-
phor, and in a large quantity. Mr. Kofégarten
diftilled the nitric acid eight times from cam-
phor, and obtained a falt cryftallized in paral
lelopipedons, which reddened fyrup of violets,
and the tuncture -of turnfole. Its tafte is bitter;
and it differs from the oxalic acid in not preci-
pitating lime from the muriatic acid.

With potath it forms a fal Wthh cryftallizes
in regular hexagons.

With {oda it affords irregular cryftals.

With ammoniac it forms cryftalline mafles,
which exhibit cryftals in needles and in prifma.

With magnefia it produces a white pulverulent
{alt, which may again be diffolved in water.

It diffolves copper, iron, bifmuth, zinc, arfe-
nic, and cobalt. The folution of iron afords a
yellowith white powder, which is iifoluble,

This acid forms, with manganefe, cryftals
~ whofe planes are parallel, and in fome refpeéts
refemble bafaltes.

F 2 The
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The camphoric acid, or rather the radical of
this acid, exifts in feveral vegetables ; fince cam-
phor may be extracted from the oils of thyme,
of cinnamon, of turpentine, of mint, of feverfew,
of f{aflafras, &c. Mr. Dehne has obtained it
from the pafque flower, or pulfatilla ; and Car-
theufer*has indicated feveral other plants which
contain it. v

Alcohol readily diffolves it, and it may be pre-
cipitated by water alone : this {olution is known
in pharmacyby the name of Camphorated Spirit
of Wine; or Camphorated Brandy, when brandy
1s the folvent.

The fixed and volatile oils likewife diffolve
each other by the affitance of heat; the folu-
tions let fall cryftals in vegetation, fimilar to
thofe which are formed in the folutions of fal
ammoniac, compofed of very fine filaments ad-
hering to a middle part. This obfervation was
made by Mr. Romieu. Acad. des Sciences, 1 756.

Camphor is one of the beft remedies which
the art of medicine pofleflfes. When applied to
inﬂammatory tumours, 1t is refolvent; and, inter-
nally taken, it is antifpafmodic, efpecially when
diffolved in brandy. It is given in Germany
and in England in the dofe of fevera] drams per
day; but in France our timid phyficians do
not prefcribe it in a larger dofe than a few

grains,
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grains. It mitigates heat in the urinary paflage.
Itis given triturated with yolk of egg, {fugar, &c.
It has likewife been f{uppofed that its {mell
deftroyed ordrove away moths, and other infefls
which feed upon cloth, &c.

AR T LCA E “JM.

Concerning Refins.

. The name of Refin is ufed to denote inflam-
mable fubftances foluble in alcohol, ufually af-
fording much foot by their combuftion+; they
are likewife {oluble in oils, but not all in water.

All the refins appear to be nothing elfe but
oils rendered concrete by their combination with
oxigene. The expofure of thefe to the open air,
and the decompofition of acids applied to them,
evidently prove this conclufion.

Refins in general are lefs {weet than the bal-
fams. They afford more volatile oil, but no
acid, by diftillation.

There are fome among the known refins which
are very pure, and perfectly foluble in alcohol,
fuch as the balm of Mecca and of Copahu, tur-
pentines, tacamahaca, elemi: others are lefs

pure, and contain a fmall portion of extract,
¥a which
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which renders them not totally foluble in al-
cohol ; fuch are maitic, fandarach, gualacum,
laudanum, and dragon’s blood.

1. The balfam of Mecca is a fluid juice which
becomes thick and brown by age. It flows
from incifions made in the amyris opobal-
famum. It is known by the different names of
Balm of Judea, of Egypt, of Grand Cairo, of
Syria, of Conftantinople, &c. :

Its fmell is ftrong, and inclining to that of
lemonsg its tafte is bitter and aromatic.

This balfam, diftilled by the heat of boiling
water, affords much volatile oil.

It is balfamic; and is given incorporated
with fugar, or mixed with the yolk of egg. It
1s aromatic, vulnerary, and healing.

2. The balfam of Copahu flows from a tree
called Copaiba, in South America, near Tolu.
It affords the fame produds, and poflefles the
fame virtues, as the foregoing.

3. The turpentine of Chios flows from the
turpentine tree, which affords the piftachios. It
is fluid, and of a yellowifh white colour inclining
to blue.

This plant grows in Cyprus, at Chios, and is
common in the fouth of France. The tur-
pentine is obtained only from the trunk and
large branches. TIncifions are made firft at the

lower
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lower parts of the tree, and afterwards py degrees
higher up.

This turpentine, diftilled on the water-bath,
without addition, affords a very white, very
limpid, and very fragrant volatile oil : a more
ponderous oil may be extracted at the heat of
boiling water ; and the refidue, which is called
Boiled Turpentine, affords by diftillation, in the
reverberatory furnace, a weak acid, a fmall quan-
tity of brown confiftent oil, and much coal.

The turpentine of Chios is very rare in com-
merce. Venice turpentine is extracted from the
larix : its colour is a bright yellow, its confift-
ence limpid, its {mell ftrong and aromatic, and
its tafte bitter. :

The tree which affordsit is that which affords
manna. Holes are bored during the fummer
near the bottom of the trunks of thefe trees, into
which {mall gutters or tubes are inferted, to con-
vey the juice into veflels intended to receive it.
The refin is obtained only from trees in full
vigour ; the old trees very often have confi dera.-
ble depofitions of refin in their trunks.

This turpentine affords the fame principles as
that of Chios.

It is ufed in medicine as a detergent for
ulcers .in the.lungs, kidneys, &c. either in-
corporated with fugar, or mixed with the

F 4 yolk
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yolk of an egg, to render it more mifcible with
aqueous potions. The foap of Starkey,*which
we have {poken of under the article of Volatile
Oils, is made with this turpentine. :

The refin known in- commerce by the name
of Strafburgh Turpentine, is a refinous Jjuice of
the confiftence of a fixed oil, of a yellowifh white
colour, a bitter tafte, and a more agreeable {mell
than the preceding refins.

Tt flows from the yew-leaved fir, which is very
common in the mountains of Switzerland, This
refin is colletted in blifters, which appear be-
neath the bark in the ftrong heats of fummer,
The peafants pierce thefe veficles with the point
of a {mall horn, which becomes filled with the
juice, and is from time to time emptied into a
larger veflel,

The balm of Canada differs from the ture
pentine of the fir in its {mell only, which is
more.pleafant. It is obtained from a {pecies of
fir which grows in Canada.

O1il of turpentine is more particularly ufed
in the arts. . It is the great {olvent for all refins ; ,
and, as it evaporates, it leaves them appliéd to
the {urface of bodies on which the mixture has
been {pread. * As refins are the bafis of all var-
nithes, alcohol and oil of turpentine muft be
the vehicles or folvents, p

4. Pitch
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4. Pitch is a refinous juice, of a yellow colour,
more or lefs inclining to brown. It is afforded
by a fir named Picea or Epicea. Incifions are
made through the bark ; and the wound is re-
newed from time to time, as the lips become
callous. . A vigoroué tree -often affords forty
pounds.

Pitch melted, and exprefled through bags of
cloth, is rendered purer. It is packed in barrels,
by the name of White Pitch, or Burgundy Pitch.

White pitch, mixed with lamp black, forms
black pitch.

White pitch kept in fufion becomes dry. The
deficcation may be facilitated with vinegar, and
leaving it for a time over the fire. It then be-
comes very dry, and is called Colophony.

Lamp-black is the foot of burned pitch. It
is likewife prepared by collecting the foot of
pit-coal.

5. Galipot is a concrete refinous juice, of a
yellowith white colour and firong {mell. This
Juice comes from Guienne, where 1t is afforded
by two {pecies of pme the pinus maritima mryo
et minor.,

When thefe trees have acquired a certain fize,
a hole or notch is cut through the bark, near the
bottom of the trunk. The refin iffues out, and
flows into veflels placed beneath: to receive

€ it.
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fr. Careis taken to keep the wound open, and
to renew it. The refin flows during the fummer;
but that which iffues out during the {pring, au-
tumn, and winter, dries againft the tree.

The pine likewife affords tar, and the oil
called buile de Cade. For this purpofe the wood
of the trunk, branches, and roots, is heaped
together and covered with turf, over which
a fire is lighted, as if to convert them into
charcoal. The oil which is difengaged, not
being at liberty to efcape, falls to the bottom
into a channel or gutter, which conveys it into a
tub. The moft fluid part is fold under the
name of buile de Cade; and the thicker part is
the tar ufed for paying or painting the parts of
thipping and other veffels. A

The combination of feveral refins, coloured
by cinnabar and minium, forms {ealing-wax.
" To make the wax, take half an ounce of gum-
lac, two drams of turpentine, the {ame quantity
of colophony, one dram of cinnabar, and the
fame quantity of minium. The lac and the
colophony are to be firft fufed, after which the

turpentine is to be added, and " laftly the co-
louring marters.

6. Matftic has the form of white tears of a
farinaceous appearance, having little fmell, and
a2 bitter aftringent tafte, Maflic flows natu-

rally
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rally from the tree, but its produce is accelerated
by incifions. The leffer turpentine tree, and
the lentifcus, afford that which is met with in
commerce,

Maftic affords no volatile oil when diftilled
with water.” It is almoft totally foluble in al-
cohol.

This refin is ufed in fumigations. It is
chewed, to ftrengthen the gums ; and it forms
the bafis of feveral drying varnifhes.

7. Sandarach 1s a concrete refinous juice, in
drywhite tran{parent tears, of a bitter and aftrin-
gent tafte. It is obtained from moft {pecies of
the juniper, and is found between the bark and
the wood.

Sandarach is almoft totally foluble in alcohol,
with which it forms a very white varnifh, that
dries {peedily. For this realon, the refin itfelf
is known by us under the name of Varnith
(vernis).

8. Labdanum 1s a black refinous juice, dry
and friable, of a ftrong fmell, and a difagreeable
aromatic tafte. It tranfudes from the leaves
and branches of a kind of ciftus, which grows
in the ifland of Candia. Tournefort, in his
Voyage to the Levant, informs us that when
the ,air is dry, and the refin iffues out of the
Pores of the ciftus, the peafants ftrike all the

' parts
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parts of thefe trees with a kind of whip, made
of feveral thongs of leather, fixed to the end of
~aftaff. The juice adheres to the leather, and
is cleared off with a knife. This is pure lab-
danum, and is very rare. That which is known
by the name of /ladanum in tortis, is mixed
with a very fine ferruginous fand, for the pur-
pofe of increafing its weight.

9. Dragon’s blood is a refin of a deep red n
the mafs, but brighter when in powder. It has
neither tafte nor {mell.

It is obtained from the drakena, in the Ca-
nary iflands, from which it flows in tears during
the dog-days. It is alfo obtained from the
ptero-carpus draco.  The parts are expofed to
the vapour of hot water ; the juice iffues out in
drops, which are colleGted and wrapped up in
the leaves of regds.

The dragon’s blood of the fhops, which has
the form of flattened orbicular loaves, 1s
compofition of various gums, to which this form
is given, after they have been coloured with a
{mall quantity of dragen’s blood,

Dragon’s blood is {oluble in alcohol : the fo-

ution is red : the refin itfelf may be precipi-

tated of the fame cclour,

This refin is ufed in medicine as an aftrin-
gent,
o7

AR TI-
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ARTICLE IV.

Concerning Balfams.

Some authors define balfams to be fluid in-
flammable {ubftances ; but there are fome which
are dry. Others again give this name to the
moft fragrant among the refins. M. Bucquet
has confined this denomination to fuch refins
only as have a fweet flavour, capable of being
communicated to water ; and which more efpe-
cially contain fragrant acid and concrete falts,
which may be {eparated by deco@ion or fubli-
mation. It appears therefore that thefe fub-
ftances contain 4 principle not found in refins,
which, combining with oxigene, forms an acid ;
while the oil, faturated with the fame air, forms
the refin. This acid falt is foluble in water
and alcohol.  As the chemical analyfis points
out a fufficiently  firiking difference between
balfams and refins, we think it proper to treat
them feparately. = :

The fubftances called Balfams are therefore
refins united with a concrete acid falt. © We are
acquainted with three principal kinds; viz.

benzoin, the balfam of Tolu, and the ftorax
calamita,

.

I. Benzoin is a coagulated juice, of a pleafant
fragrant
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fragrant {mell, which becomes ftronger by fric.
tion and heat.

Two varieties of this {ubftance are known;
“the benzoé amygdaloides, and the common
benzoin. The firft is compofed of the moft
beautiful tears of this balam, conneéted together
by a gluten of the fame nature, but browner,
and of the afpect of nutmegs in its fracture. The
fecond is merely the juice itfelf, without any
mixture of thefe fine and very. pure tears. It
comes to us from the kingdom of Siam, and the
ifland of Sumatra ; but we do not know the tree
that affords it *.

Benzoin, laid upon hot coals, fufes, fpeedily
takes fire, and emits a ftrong aromatic {mell.
Bur if it be merely heated, without fetting it on
fire, it fwells up, and emits a more pleafant .
though lefs powerful f{imell,

Benzoin pounded, and boiled in water, affords
an acid falt, which cryftallizés in long needles
by cooling. This falt may alfo be extracted by
fublimation. It rifes by a degrée of heat even
lefs than that which is required to raife the oil of
benzoin ; and this is the fubftance called Flow}
ers of Benzoin, or the Sublimed Acid of Benzoin.

* For a drawing and defeription of this tree, confult
Dryander, in the Phil. Tran{, vol Ixxviis -No. 31.

I Neicher
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Neither of thefe procefles are ceconomical ; and
in the preparation of thefe articles, in the large
way, I begin by diftilling the benzoin, and
caufe all the produts to pafs confounded to-
gether into a capacious receiver. I then boil
the product in water, and by this means I ob-
tain a much greater quantity of the falt of ben-
zoin : becaufe, in this ftate, the water attacks
and diflolves the whole contents ; whereas the
. moft accurate trituration wﬂl not produce the
fame effect.

The {ublimed acid of benzoin has a very pe-
netrating aromatic fmell, which excites cough-
ing ; more efpecially if the fubliming veflels be
opened while.yet hot. It reddens the {yrup of
violets, and effervefces with the alkaline carbo-
nates. It unites with earths, alkalis, and me-
tals, and -forms benzoates, of which Bergmann
and Scheele have given us fome account.

Alcohol diffolves benzoin totally, without
leaving any refidue but fuch foreign impurities
as the balfam may happen to contain. It may
be precipitated by the addition of water ; and
then conftitutes the opake fluid called Lac Vir-
ginale,

Benzoin is ufed as an aromatic in medicine ;
but it is feldom ufed in fubftance, becaufe of its
fparing folubility : its tincture, and volatile acid,

are
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are ufed. The latter is a good incifive medicine
to be adminiftered in pituitous obftru&ions. of
the lungs, the kidneys, &c. Itis given in ex:
tralts, or diffolved in water,

Benzoin is employed in fumigations for indo-
lent tumours: The oil is likewife an excellent
refolvent. It is applied by frition to members
affeted with cold rheumatic and paralytic difs
orders.

2. The balfam of Tolu, of Peru, or of Car-
thagena, has a mild and pleafant {fmell.

It 1s met with in commerce in two different
forms; either in fhells, or in the fluid ftate
The coco is {oftened by boiling water, and the
balfam flows out in the fluid form.

The tree which affords it, is the Toluifera of
Linnzus. It grows in South America, in the
difiri&t called Tolu, between Carthagena and
Nombre de Dios. i

The fluid balfam affords much volatile oil
when diftilled by the heat of boiling water.

An acid falt may be extraGed from this bal-
{fam, which greatly refembles that of benzoin,
and may be obtained by the fame procefles ;
but this fublimed falt is cdmmonly brown, be-
caute 1t 1s foiled: by a portion of the balfam,
which rifes with ,a lefs heat than . benzoin
does.

This
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"This balfam is foluble in alcohol, and may
be precipitated by the addition of water.

It is much ufed in medicine, as an aromatic,
vulnerary, and antiputrefcent remedy. It is ad-
miniftered either triturated with fugar, or mixed
with fome extra&. A fyrup is prepared from
it by digefting it in a gentle heat with fugar ;
or by diffolving it in alcohol, adding fugar, and
{uffering the alcohol to diffipate {pontaneoufly.

It is falfified by macerating the diftilled oil
of benzoin upon the buds of the balm-fcented
poplar, andadding a { mall quantity of the natu-
ral balfam,

Storax or ftyrax calamita is a juice of a very
ftrong but very pleafant fmell. Two varieties
are known in commerce: the one in reddith
clean tears; the other in mafles of a blackifh red
colour, foft and fatty.

The plant which affords it is called the ori-
ental liquid amber. It has been long fuppofed
to be the ftyrax folio mali cotonzi C. B. which
1s known in Provence, in the wood of La Cha-
treufe de Montrieu, by the name of Aliboufier ;
and, according to Duhamel, affords a very odo-
rant juice, which he took for ftorax.

Its habitudes during analyfis are the fame as

the preceding, and it exhibits the fame pheno-
mena.

VorL. 1I1. G It
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It was formerly brought to us in canes or
reeds, whence its name of ftorax calamita,
_‘Thefe three balfams form the bafe of thofe
fragrant paftils which are burned in the cham-
bers of the fick, to conceal or difguife bad
{mells. Thefe balfams are made into mafles
by means of gum ; with the addition of char-

coal and the nitrate of pot-afh, to facilitate com-
buftion.

aA-RTIEOLE | V.

Concerning Gum Refins.

The gum refins are a natural mixture of ex-
tract and refin. They feldom flow naturally
from plants, but iflue out from incifions made
for that purpofe. They are fometimes white, as
in the tithymalus and the fig-tree ; {ometimes
yellow, as in the chelidonium: fo that we may
confider thefe fubftances as true emulfions,
whofe conftituent principles vary in their pro-
portions. ~

The gum refins are partly foluble in water,
and partly in alcohol.

One character of gum refins is, that they ren-
der water turbid in which they are boiled.

This clafs is fufficiently numerous; but we-
fhall only treat of the principal {pecies, and more
efpecially thofe which are ufed in medicine.

3 1. Oli-
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1. Olibanum, or frankincenfe, is a gum refin,
in tears of a yellowifth white colour, and tran{-
parent. - Two kinds are known in trade: the
male incenfe, in {mall very pure tears; and the
female incenfe, in large and impure tears,

The tree which affords it is not known. Some
authors {uppofe it to be the cedar with cyprefs
leaves.

Olibanum contains three parts of* refinous
matter, and one of extratt. When it is boiled in
water, the folution is white and turbid, like that
of all the juices of this clafs. When it is frefh, it
affords a fmall quantity of volatile oil.

Olibanum is ufed in medicine as a refolvent.
But its chief ufe is in our temples, where it has
been adopted as one of the inftruments of
worthip of the Divinity.

It 1s ufed in hofpitals, to difguife the fmell of
the putrid air which is exhaled. M. Achard
has proved that this proceeding has no other
cffe&t than that of deceiving the fenfeof fmelling.

2. Scammony is of a blackifh grey colour, a
bitter and acrid rafte,and aftrong naufeousfmell.

Two varieties are met with in commerce ; one
of which comes from Aleppo, and the other
from Smyrna. The firft is paler, lighter, and
more pure; the fecond is black, hea¥y, and
mixed with foreign fubftances.

G2 It
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It 1s extradted from the convolvulus fcam-
monia,  principally from the root. For this
purpofe incifions are made at the head of the
root : it is collected in mufcle fhells. But moft
of that met with in trade is obtained from the
roots by expreflion.

From the refults of the analyfis of Geoffroy
and Cartheufer, it appears that the proportion of
the component parts varies in the different {peci-
mens examined. The latter obtained near one
half of extrad, whereas the former found only
one fixth.

Scammony is ufed in medicine as a purgative,
in the dofe of feveral grains. When triturated
‘with fugar and almonds, it forms a very agree-
able purgative emulfion, When foftened by a
mixture of the juice of liquorice, or of wild
quinces, it forms the diagredium.

3. Gum guttz has a reddith yellow colour :
it has no fmell, but its tafte is acrid and cauftic.
Gum ‘guttz was brought to Clufius in 1630.
It comes from the kingdom of Siam, from
China,and from the ifland of Ceylon, in cylinders
of various fizes. The tree which affords it is
called Coddam Pulli. Herman reports, from his
own obfervation as an eye witnefs, that a milky
and yelowith juice flows from incifions made in

thefe trees; that this juice becomes thick by
the
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the heat of the fun ; and that, when itisin a ftate
fit to be handled, it is formed into large globu-
lar maffes.

‘Geoffroy has extrafed five fixths of refin from
gum guttz. Cartheufer has afcribed to it more
extractive than refinous matter.

Gum guttae is fometimes ufed as a purgative,
in a2 dofe of a few grains. But the principal ufe of
this {ubftance is in painting, where it is recom
mended by the beauty of its colour.

4. Affa feetida is met with in tears of a yel-
lowifh white colour; but moft commonly in the
form of loaves formed by the aggregation of a
number of the tears. It has an acrid and bitter
tafte, and its {mell is one of the moft difagreeable.

The plant which affords it is called Ferula
Afla Feetida.

This plant grows in Perfia; and the juice of
its root 1s obtained by expreffion, according to
Kzmpfer. Itis fluid and white when it iflues
from the plant, and it emits an abominable
{mell when recent. - This juice lofes its {mell,
and becomes coloured, as it dries. But it {till
preferves fmell enough to entitle it to the name
of Stercus Diaboli.

The Indians find its flavour agreeable ; they
ufe it for fealoning, and call it the food of 1he

G3 gods :
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gods: a proof which evinces, beyond every ar-
gument, that taftes muft not be difputed.

Cartheufer found it to contain one-third of
refin. . y

Itis a folvent and difcutient remedy ; and
more particularly valuable as a moft powerful
antihyfteric.

5. Aloes is a juice of a red brown colour,
and very confiderable bitternefs. Three {pecies
are diftinguithed—the foccotrine aloes, the
hepatic aloes, and the coballine alges : they

- differ only in their degree of purity. M. de
Juffieu, who faw thefe three varieties prepared at
Morviedro in Spain, affures us that they are
all obtained from the aloé vulgaris. The firft
variety is obtained by making incifions in the
leaves. Time is allowed for its impurities to
fubfide perfectly. The fluid is then decanted
from the dregs, and left to become thick ; after
which it is put into leathern facks for {ale, under
the name of Soccotrine aloes. A Jjuice of the
fame nature is obtained by expreffion from the
fame leaves, which, when clarified in the {ame
manner, forms the hepatic aloes: and the
coballine aloes is obtained by a ftronger prefure.

The Soccotrine aloes contains no more than

one eighth of refin, according to Boulduc, The
hepatic aloes contains half its weight.

Aloes
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Aloes is very much ufed in medicine as a
purgative, tonic, alterative, and vermifuge.

3. Gum ammoniac is fometimes met with in
{mall tears, white within, and yellow without.
But they are often united in the mafs, refem-
bling the benzo€ amygdaloides.

Its {mell is fetid ; and its tafte acrid, Dit-
ter, and rather naufeous.

This juice comes from the defarts of Afri-
ca, and the plant which affords it is unknown :
it is prefumed to be of the clafs of umbelliferous
plants, from the figure of the feeds found in it.

Gum ammoniac is very much ufed in medi-
cine. It is a very good alterative ; and is given
in pills, incorporated with {ugar, or in fome ex-
tra&. It may even be diffolved or diffufed in
water : this liquid becomes turbid, and of a
yellowi(h white. Gum ammoniac enters into
the compofition of all difcuffive plafters.

Concerning Caoutchouc, or Elaftic Gum.

Elaftic gum is one of thofe fubftances which
it is difficult to clafs. It burns like refins; but
its foftnefs, its elafticity, and its infolubility in
the menftruums which ufually diffolve refins,
do not allow us to clafs it among thofe bodies.

The tree which affords it is known by the

G4 name
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name of Seringa by the Indians of Para. The
inhabitants of the province of Efmeraldas, a
province of Quito, call it Hhava ; and thofe of
the province of Mainas, Caoutchouc.

Mr. Richard has proved that this tree is of
the family of the euphorbia ; and Mr. Dorthes
has obferved, that the coccus which are co-
vered with a down that refembles {mall ftraws,
were covered witha gum very much refembling
the elaftic gum. Thefe infe&s feed on the
euphorbium ; but thofe which come from other
fituations afford the fame juice,

We areindebted to Mr, Condamine for an ac-
count, and accurate details, concerning this tree.
(Acad. des Sciences, 1751.) This academician
informs us, after Mr. Fre(neau, engineer at Cay-
enne, that the caoutchouc is a very lofty tree.
Incifions are made in the bark ; and the white
Juice, which flows out in a more or lefs liquid
ftate, is received in a veffel placed for that pur-
pofe. This is applied in fucceflive coatings
upon a mould of clay, and dried by the fire, or
in the fun. Al fores of defigns are traced upon
it while foft; and, when it is dry, the clay mould
1s crufhed, and the pieces fthaken out.

This gum is very elaftic, and capable of great
extenfion.

When elaftic gum is expofed to the fire, it be-

comes
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- comes foft, {wells up, and burns with a white
flame. It is ufed for illumination, inftead of
candles, at Cayenne. -

It 1s not at all foluble either in water or alco-
hol. But Macquer has aflured us that ether is
its true folvent ; and upon this property he has
inftituted the art of making bougies for chirurgi-
calufes of elaftic gum, by applying this folution °
upon a mould of wax till it is of the requifite
thicknefs. :

Mr. Berniard, to whom we are indebted for
important obfervations upon this fubftance,
found only the nitric ether which diffolved ela(-
tic gum. Very pure fulphuric ether did not
perceptibly act upon it.

If elaftic gum be put in contatt with a vola-
tile oil, fuch as that of turpentine, or even if it
be expofed to the vapour of that fluid, it fwells,
{oftens, and becomes very pafty. It may then
be {pread upon paper,.or applied as a varnifh to
cloth; but this covering preferves its adhefive
quality, and does not lofe it for a long time. The
mixture of volatile oil and'alcohol forms a better
{olvent than the pure oil, and the varnith drics
more {peedily.

Mr. Berniard has concluded from his experi-
ments that the elaftic gum is a fat oil, coloured

by a matter foluble in alcohol, and foiled by
the
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the fmoke to wlnch the gum is expofcd mn
drying.

If lin{ced oil be rendered very drying by di-
gefting it upon the, oxides of lead, and it be
afterwards applied with a {mall bruth upon any
furface, and dried by the {fun or in the {moke,
it affords a pellicle of a confiderable degree of
firmnefs, evidently tranfparent, burning like
elaftic gum, and wonderfully elaftic and exten-
fible. If this very drying cil be left in a wide
thallow veflel, the {urfice becomes thick, and
forms®a membrane which has the greateft ana-
logy with the elaftic gum. A pound of this
oil fpread upon a (tone, and expofed to the air
for fix or feven months, acquired almoft all the
properties of elaftic gum. It was ufed to make
catheters and bougies ; was applied to varnith
balloons, &c.

Some gum refins are cleared by art of their
extractive principle, for the purpofe of applying
them to various ufes. Suach is the intention of
the procefs ufed to make bird-lime. This is
made from different fubftances, as the berries of
mifletoe, the fruit of the febeften, &c. But
the beft is that which is made of the bark of
the hollyoak. "~ Thefe trees are- peeled in the
month of June or July; the outer bark is re-
jected, and the fecond is boiled in {pring water

for
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for feven or eight hours, Ir is then made into
mafles, which are buried in the ground; and
covered with ftones, for feveral layers one
over the other. After having previoufly drained
off the moifture, they are fuffered to ferment for
fifteen days, until the matter has acquired the
adhefive confiftence of pafte. The mafs is then
beaten till it becomes capable of being*wrought
with the hands, or kneaded ; after which ‘it is
wathed in a running ftream. Laftly, it is
placed for three or four days in another veflel,
that it may throw up its fkum or impurities; in
which laft ftate it is put into proper veflels, and
kept for ufe.

The following compofition is likewife made
ufe of under the name of Bird-Lime. Take
one pound of bird-lime, one pound of goofe-
greafe ; add to this one ounce of vinegar, half
an ounce of oil, and the fame quantity of tur-
pentine. Boil the mixture for {everal minutes,
and heat the mafs when you are defirous of ufing
it as a cement. It may be prevented from
freezing in winter, by adding a fmall-quantity of
petroleum,

Concerning Varnifh.

The Pere d’Incarville has informed us that

the tree which affords the varnith of China is
called
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called Tfi-chou by the Chinefe. This tree is
propagated by off-fets. 'When the cultivator is
defirous of planting this, he takes a branch,
which he wraps up in a mafs of earth, by means
of flax. Care is taken to moiften this earth ; the
branch pufhes out roots, and is then pruned
and tranfplanted. This tree grows to the fize
of a man’s leg. '

The varnith is drawn in fpring. Ifit bea
cultivated tree, it affords three gatherings. Itis
extratted by incifions made in the {pring ; and
when the wvarnith, which is received in fhells,
does not flow, feveral hogs briftles, moiftened
with water or {pittle, are introduced into the
wound, and caufe it to ran. When the tree
is exhaufted, the upper part of it is wrapped
in ftraw, which is fet on fire, and caufes the
varnifh to precipitate to the bottom of the tree,
where it flows out of perforations made for that
purpofe.

Thofe who colle¢t the varnith fet out before
day-break, and place their fhells beneath the
apertures. The fhells are not left longer than
three hours in their place, becaufe the heat of
the fun would evaporate the varnith.

The varnith emits a {imell which the workmen
are very careful to avoid refpiring It produces
an cffett which they call the bud of the Varnifh.

When
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When the varnifh iffues from the tree, it re-
fembles pitch. By expofure to the air it gra-
dually becomes coloured, and is at laft of a
beautiful black. ;

The juice which flows from incifions made in
the trunk and branches of the thus toxicoden-
dron, poffefles the fame properties. The tree
that grows in our climates affords a white milky
fluid, which becomes black and thick by the
conta& of the air ; its colour is the moft beau-
tiful black : and it would be eafy to introduce
this valuable {pecies of induftry into the king-
dom, becaufe the tree grows wonderfully well
in all climates, and refifts the cold of the winter.

To make the varnifh bright, it is evaporated
by the {un ; and a body is given to it with hog’s
gall; and the fulphate of iron, or martial vitriol.

The Chinefe ufe the oil of tea, which they
render drying by boiling it with orpiment, real-
gar, and arfenic.

The varnithes moft ufed in the arts have all
of them the refins for their bafe ; and the fun-
‘damental faéts in this valuable art are reducible
to the following principles.

To varnifh any fubftance, confifts in applying
upon its {urface a covering of fuch a nature, as
fhall defend it from the influence of the air, and

give it a fhining appearance.
g ap
6 A coat
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A coat of varnifh ought therefore to poflefs
the following properties :—1. It muft exclude
the action of the air; hecaufe wood and metals
are varnithed to defend them from decay and
reft. 2. It muft refift water ; for otherwife the
effect of the varnifth could not be permanent,
ought not to alter fuch colours as are in-
cd to be preferved by this means.

]t is neceflary therefore that a varnifh thould
be eafily cxtended or fpread over the furface,
without leaving pores or cavities; that it fhould
not crack or fcale; and that it fhould refit
water.  Now refins are the only bodies that
poflefs thefe properties.

Refins confequently muft be u{'ed as the bafes
of varnith. The queltion which of courfe pre-
fents itfelf muft then be, how to difpofe them
for this ufe ; and for this purpofe they muft be
difiolved, as minutely divided as pofiible, and
combined in fuch a manner that the imper-
feCtions of thofe which might be difpofed to
fcale, may be corre@ed by others.

Refins may be diffolved by three agents——-
1. By fixed oil. . By volatile oil. 3. By al-’
cohol. And accordingly we have thrce kinds
of varnith : the fat or oily varnith, effential var-
nifh, and {pirit varnith.

Before a refin is diffolved in a fixed oil, it is

necel-

s, Wt
3. 2
tend:
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neceffary to render the oil drying. For this pur-
pofe the oil is boiled with metallic oxides; in
which operation the mucilage of the oil combines
with the metal, while the oil itfelf unites with the
oxigene of the oxide. To accelerate the dr) ing
of this varnifh, it is neceffary to add oil of tur-
pentine.

The eflential varnithes confift of a {olution of
refin in oil of turpentine. The varnith being
applied, the eflential oil flies off, and leaves the
refin.  This is ufed only for paintings.

When refins are diffolved in alcohol, the var-
nifh dries very fpeedily, and is {ubjeé to crack ;
but this fault is’ correted by adding a {mall
quantity of turpentine to the mixture, which
venders it brighter, and lefs brittle when dry.

The coloured refins or gums, fuch as gum
gutte, dragon’s blood, &c. are ufed to colour
varnifhes,

To give luftre to the varnifh after it is laid on,
it is rubbed  with pounded pumice ftone and
water ; which being dried with a eloth, the work
15 afterwards rubbed with an oiled rag and
tripoli. The furface is laft of all cleaned with
{oft linen cloths, cleared of all greafinefs with
powder of ftarch, and mbbed bright with the
palm of the hand.

ARTE"
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AR TCWE v

Concerning the Fecula of Vegetables,

The fecula appears to be only a flight altera-
tion of mucilage ; for it differs from that f{ub-
ftancein no other refpe& than in being infoluble
in cold water, in which liquid it falls with won-
derful quicknefs. If it be put into hot water,
it forms a mucilage, and refumes all its cha-
racters. It feems that the fecula is fimply &
mucilage deprived of caloric. In fa&, a young
plant is all mucilage ; the old plants and fruits
afford little fecula, becaufe the heat is ftronger
in young than in old plants, according to Dr.
Hunter. :

There are few plants which do not contain
fecula. Mr. Parmentier has given us a lift of
all thofe which affords it, in his experiments.
(See hisRecherches furlesVegetaux Nouriffans.)
But the feeds of gramineous and leguminous
vegetables, as well as the roots, which botanifts
call Tuberofe, contain it moft plentifully.

Nothing more is required, in order to extralt
the fecula, than to bruife or grind the plant in
water; and the fecula, which is at firft fufpended
1n that fluid, foon falls to the bottom, We fball

not
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not in this place attend to any other feciile but
fuch as are ufed in the arts or in medicine. Such
are thofe of bryony, of potatoes, caﬂava, {ago,
falep, ftarch, &c.

1. The fecula of bryony is extratted from
the root of that plant. The bark is firft taken
off from the root, which is then rafped, and {ub-
mitted to the prefs. The juice which flows out
by expreffion is rendered white and opake by a
fecula which fubfides. The liquid is then de-
canted off, and the fecula dried. It is ftrongly
purgative, on account of a portion of extract
which it retains ; but it may be deprived of its
purgative virtue by careful wafthing in water.
If water be poured on the marc which remains
beneath the prefs, a large quantity is obtained
which is not purgative, becaufe the extraltive
matter was forced out by the firft operations
Mr. Baumé has propofed to {ubftitute this fecula
inftead of ftarch. The fecula is afforded by
fimilar treatment of the roots of corn-flag and
arum. .

2. That which is generally known by the
name of Potatoe Flour, is nothing but the fecula
of this root obtained by ordinary and eafy pro-
cefles. The root being well wathed, it is pound-
ed or crufhed in fuch a manner as perfetly to
deftroy its texture. The pulp is then put into

Vo, 1L H a fieve,
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a fieve, and water poured on it, which carries off
the fecula, and depofits it at the bottom of the
receiving veflel. The water, which is coloured
by extractive matter, and part of the parenchy

ma that remains {uf{pended, is decanted off, and
thg depofition is wafthed feveral times. The
colour of the fecula grows whiter as it dries ; and
when dry it is very white and fine.

As this fecula has become an article of com-
mon ufe for fome time paft, feveral inftruments
have been contrived which are more or lefs
fuited ro bruife the potatoes. Rafps have been
propofed turning in cylinders, mills armed with
points of iron, &c.

3. The caflava of the Americans is extracted
from the roots of the manioc. This plant contains
an acrid and very dangerous poifon, of which it
muft be very carefully deprived. The Ameri-
cans take the frefh root of manioc, which they
peel, rafp, and inclofe in a bag or fack formed
of rufhes, and of a very open texture. This
bag is fufpended from a ftaff ; and a very heavy
veflel is faftened to its lower part, which draws
the bag down, {oas in fome meafure to comprefs
the root, at the fame time that it receives the
Juice as it flows out. The juice is a moft dread-
fal poifon. When the root is well cleared of
the juice, it is putinto the {ame bags, and ex-

pofcd
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pofed to dry in the fmoke. The fified root is
called Caflava. To convert it into food, it is
fpread out upon an hot brick or plate of iron ;
and when the furface which refts immediately on
the brick is of a reddith brown colour, it isturned,
to bake the other fide ; and in this ftate it forms
what 1s called Caffava Bread.

The exprefled juice carries with it the fineft
part of the fecula, which quickly fubfides ; and
this fecula, known by the name of Mouchaffe, is
ufed to make paftry.

The poifonous extract which moft of thefe
roots that abound in fecula contain, ought to en-
gage thofe who prepare them to be uncommonly
attentive to the due management of the procefs.
Without the moft {crupulous care the moft un-
happy confequences may follow. It fhould al-
ways be recolletted, in the preparation of thefe
{ubftances, that the poifon is in eontact with the
food.

A fecula has likewife been appropriated to
domeftic ufes which is extratted from the pith
of feveral farinaceous palms, and is known by
the name of Sago. This preparation is made
in the Molucca Ilands. The pith of middle-
aged palms is only ufed ; for the young; as well
as the old, afford very little fecula. This pith
is mixed with water; and the fecula which 1s ex-

Hz tratted,



100 Various Kinds of Fecula.

tracted, and renders the fluid white, is {uffered
to fubfide. When the fecula is dried, it forms
{mall grains 3 which when reduced to powder,
and mixed with warm water, afford a Very nou-
rithing pulp or mucilage.

M. Parmentier has propofed to make fago
out of potatoes ; in confequence of his idea that
all feculz are abfolutely identical, and that this
principle is one and the fame in nature. For
this purpofe he propofes to add a fpoonful of the
fecula of potatoes gradually to a chopin, or halfa
pint, of hot water or milk, to be kept ftirring
over a gentle fire for half an hour. Sugar may
be added, with aromatics or {pices, fuch as cin-
namon, lemon peel, faffiron; orange-flower water,
rofe-water, &c.

‘The fago of potatoes may likewife be prepared
with veal broth, chicken broth, or common
broth. . The preparation may be varied in a

thoufand ways, and it forms a very wholefome

and nourifhing food.

5+ The bulbs of all the kinds of orchis may
be ufed to make‘falep. All that is required to be
done confifts in depriving them of the extractive
principle, and drying the refidue, which be-
comes tranfparent by rthis operation.

In order to dry them more {peedily, they are
ftrung, and hung up ; or otherwife it is thought

{uffi-
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fufficient to rub thefe bulbs in water either hot
or cold, and to dry them in an oven. Thislaft
procefs'was communicated to Dr. Percival by
Mr. John Moult.

The fecula of falep, pulverized, and combined
with water, forms a very nourifhing jelly.

6. The fecula is likewife one of the confli-
tuent principles of the feeds of gramingous
plants; and when thefe have been ground, and
reduced into farina, nothing more is required
than to mix them with water, in orderto preci-
pitate the fecula. But another procefs for pro-
curing it is ufed in the arts : it confifts in de-
ftroying by fermentation the extra&ive and glu-
tinous part with which it is intimately united ;
and in this confifts the art of making ftarch.
The procefs of the ftarch-maker confifts in fer-
menting grain, pollard, damaged flour, &c. in
the acid water which fhey‘ call eau fure. When
the fermentation is ended, they take out the
fecula, which is precipitated to the bottom of the
water, and put it into hair facks. Freth water
is poured upon this, which carries the finer fecula
with it; and this being feveral times wathed, con-
ftitutes ftarch, cleared of every foreign principle.

There are likewife coloured feculz, fuch as
indigo, which we fhall treat of when we come
to the article Dying.

H 2 The
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The ufes of the feculz are very numerous,

1. They conftitute a very nourithing food,
becaufe the nutritive virtue of gramineous ve-
getables refides in them. Thofe feeds which
man has appropriated for his food, contain
much ; and thefe feculz form avery nourifhing
Jelly with hot water. Tt may be feen, in the
work of Mr. Parmentier, that this is truly the
moft f{uniable nourithment for man. Some of
thefe are even entirely devoted to this purpofe,
fuch as the caffava.

In the northern climates, the lichens form
almoft the whole of the food of man, and fuch
animals é.s are not carnivorous: and thefe
lichens, according to the experiments of the
Academy of Sto.ckholm, afford an excellent
ftarch by fimple grinding. The rein-deer, the
ftags, and the other fallow cattle of the north
of Europe, fubfift on the lichen rangiferinus.
The Icelanders obtaina very delicate gruel with
the fecula of the lichen Icelandicus. ,

2. Starch boiled in water, and coloured with a
{mall quantity of azure, forms a pafte which is
ufed to give brightnefs, firmnefs, ftrength, and
an agreeable colour, to linen.

3. The fecule are alfo ufed to make hait
powder ; and this confumption, which is prodi-
;gio,us’,_ might te fupplied by ftarch made from

: lefs
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lefs valuable plants than the gramineous ; and,
if this were done, the obje&s of luxury would
not enter into competition with our moft imme-

diate wants,

ARTICLE . VIL

Concerning the Vegetable Gluten.

The glutinous principle, which, on account of
its properties refembling thofe of animal fub-
ftances, has been called the Vegeto-Animal
Subftance by fome chemifts, is more particu-
larly obtained from gramineous vegetables. We
are.indebted to Beccari for the difcovery of
this fubftance ; and the analyfis of farinaceous
fubftances has fince been enriched with various
important faéts.

To make the analyfis of any farina, the me-
thods employed are fuch as are fimple, and in-
capable of decompofing or altering any of its
conftituent parts. A pafte is formed with the
flour and water;-and this is kneaded and wrought
in the hands under water, till it no longer com-
municates any colour to that fluid. The {ub-
ftance which then remains in the hand is tena-
cious, duétile, and very elaftic; and becomes

more and more adhefive, in proportion as the
5 water
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water which it had imbibed flies off by evapora-
tion. In this fame opgration the fecula falls to the
bottom of the water ; while the extractive mat-
ter remains in folution, and may be concentrated
by evaporation of the fluid.

If the glutinous matter be ftretched out, and
then let go, it returns by {pontaneous contrac-
tion to its original form. Ifit be left fufpended,
it becomes extended by its weight; and forms
a very thin tranfparent membrane, which exhi-
bits a kind of net work, refembling the texture
of the.membranes of animals.

M. Beccari has obferved that the proportion
of glutinous matter varies prodigioufly in the
{everal feeds of gramineous vegetables. Thofe.
of wheat contain the largeft quantity ; but he,
never found it in the garden. ftuff or plants
which are ufed by us as food. The quzgmty of
glutinous matter alfo varies in the fame: Kind of
grain, according to the nature of the foil which
has fupported it. Humid fituations afford
fcarcely any.

The glutinous matter emits a very charatte-
riftic animal fmell. Its tafte is infipid ; ‘lt‘fwclls 2
up u;on hot coals ; becomes foon and perfeétly
dry in a dry air, or by a gentle heat; in which
{tate it refembles glue, and breaks fhort like
that {ubftance. Ifin this ftate it bc placed on

; burning
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burning coals, it curls up, is agithted, and burns
like an animal {ubftance. By dxﬁxllanon it affords
the carbonate of ammoniac.

- Freth-made gluten, expofed to the air, rea-
dily putrifies; and when it has retained a {mall
quantity of ftarch, this laft paffes to the acid
fermentation, and retards the putrefaction of the
gluten~ ‘and in this way a ftate is produced re-
{embling that of cheefe. *

Water does not attack the glutinous part, If
it be boiled with this fluid, it lofes its extenfi-
bility and adhefive quality : a circumftance f{o
much the more remarkable, as it was indebted to
that fluid for the development of thefe qualities;
for this principle exifted without cohefion in
the flour ; and when it is deprived of water by
drying, it alfo lofes its elafticity and glutinous
quality.. ‘A?

Alkall.s diffolve it, by the affiftance of 2 boil-
ing heat. The folution is turbid ; and depofits
the gluten by the addition of acids, but deprived
of its elafticity. :

The nitric acid diffolves gluten with activity ;
and this acid at firft emits the nitrogenous
gas, as when treated with animal fubftances.
. This is followed by an emiflion of nitrous gas;
‘and the refidue, by evaporation, affords the

oxalic acid in cryfials,
The
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The fulphuuc and muriatic acids likewife dif-
{olve it. M. Poulletier has obferved, that falts
with bale of ammoniac may be obtained from
thefe combinations diffolved in water or alchol,
and evaporated in the open-air.

If the gluten be diffolved in the vegetable
acids feveral times repeatedly, and precipi-
tated by alkalis, it is reftored to the ftate of
fecula : and, according to Macquer, if vine-
gar be diftilled by a gentle heat from this
{ubftance, it is reduced to the ftate of muci-
lage.

This fubftance therefore poffeflfes a very de-
¢ided animal chara&ter. Itisto this gluten that
wheat owes its property of making a good pafte
with water, and the facility with which it rifes.
Rouelle difcovered a glutinous fubftance analo-
gous to the prefent in the green fecula of plants,
which afford ammoniac, and empyreumatic oil,
‘by diftillation.  The exprefled juice of the her-
baceous plants likewife afforded it; fuch as that
of borage, hemloc, {orrel, &c.

The gluten is fometimes deftroyed by the
fermentation of flour; by which change it i
deprived of the wholefome qualities it before
poﬂ'c’Ted and is incapable of rifing, and form-

ing good bread.

Farina, or flour, is therefore compofed of three

prt-
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principles—the amylaceous principle, or ftarch ;
the faccharine principle; and the animal or gluti-
nous principle. Whenever therefore, bya fuitable
divifion, thefe principles are mixed together,
and the fermentation is affifted by the known
methods, each of thefe principles being capable
ofa different kind of fermentation, becomes de-
compofed in its own peculiar manner. The
faccharine principle undergoes the {pirituous fer-
mentation ; the glutinous f{uffers the procefs of
animal putrefaction; and the amylaceous is
changed by the acid fermentation. The panary
fermentation may therefore be confidered as
an union of thefe three different {pantaneous
changes. But as{oon as the leading phenomena
of the fermentation are well developed; and the
principles, already well mixed and affimilated,
have by this means fuffered a change of their
refpective natures; the fermentation is ftopped
by baking : and the bread is found to be much
lighter in confequence of thefe preliminary ope-
rations. -

The art of making bread was not known
at Rome until the year 585. The Roman ar-
mies, on their return from Madcedonia; brought
Grecian bakers into Italy. Before this time the
Romans prepared their flour in no other way
than by making it into pap or foft pudding ;

for
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for which reafon the Romans, according to
Pliny, were called Eaters of Pap #, See Aubry,

AR ELE o F VIII,

Concerning Sugar.

Sugar is likewife a conflituent part of vege-
tables, exifting in confiderable quantities in a
number of plants. Tt is afforded by the maple,
the birch, wheat, and Turkey corn. Margraaf
obtained it from the roots of beet, red beet,
fkirret, par{neps, and dried grapes. The pro-
cefs of this chemift confifted in digefting thefe
roots, rafped or finely divided, in alcohol.
- This fluid diffolves the fugar; and ieaves the
extractive matter untouched, which falls to the
bottom.

In Canada the inhabitants extrat fugar from
the maple (acer montanum candidum). At
the commencement of {pring they heap {now in
the evening at the foot of the tree, in which
they previoufly make apertures for the paffage

* Pulte autem, non pane, vixiffe longo tempore Romanos
manifeftum, quoniam inde et Pulmentaria hodieque dicuntur-
Plin. Hift. Nat. lib. xviii, cap. viil, et xi.—The date is 580 ab
urbe conditd, T, '

of
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of the returning fap.. Two hundred pounds of
this juice afford by evaporation fifteen of a
brownifh fugar. The quantity prepared annually
amounts to fifteen thoufand weight.

The Indians likewife extral fugar from the
pith of the bamboo.

But the fugar which is fo univerfally ufed is
afforded by the fugar cane (arundo faccharifera)®
which is raifed in our colonies. When this
plant is ripe, it is cut down, and crufhed by
pafiing it between iron cylinders, placed per-
pendicularly, and moved by water or animal
ftrength. The juice which flows out by this
ftrong preflure is received in a fhallow trough
placed beneath the cylinder. This juiceis called
vefor; and the eane, after having undergone this
preflure, is called 4egaffe *. The juice is more or
lefs faccharine, according to the nature of the
foil on which the cane has grown, and the
weather that has predominated during its growth.
It is aqueous when the foilfor the weather has
been humid ; and in contrary circumftances 1tis
thick and glutinous. :

The juice of the cane is conveyed into boilers,
where it is boiled with wood afhes and lime.

#* Thefe are the names in the French fugar colonies. Ido
not find the correfponding terms in any of our writerse L

It
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It is fubjeQed to the fame operation in threz
feveral boilers, care being taken to remove the
fkum asitrifes. In this ftate it is called Syrup;
and is again boiled with lime and alum tll it
1s {ufficiently concentrated, when it is poured
into a veflel called the Cooler. In this veflel it
1s agitated with wooden ftirrers, which break the
" cruft as it forms on the furface. It is afterwards
poured into cafks, to accelerate its cooling ; and,
while it 1s ftill warm, it is conveyed into barrels
ftanding upright over a ciftern, and pierced
through their bottom with {everal holes ftopped
with cane. The {yrup which is not condenfed
filters through thefe canes into the ciftern be-
neath ; and leaves the fugar in the ftate called
Coarfe Sugar, or Mufcovado. This {ugar is yel-
low and fat, and 1s purified in the iflands in
the following manner:=—The fyrup is boiled, and
poured inte conical earthen veflels, having a
fmall perforation at the apex, which is kept
clofed. Each cone, Teverfed on its apex, is fup-
ported in another earthen veflel. The {yrup is
ftirred together, and then left to cryftallize. At
the end of fifteen or fixteen hours, the hole in
the -point of each cone is opened, that the im-
pure {yrup may run out. The bafe of thefe
fugar loaves is then taken out, and white pul-
verized fugar fubftituted in its ftead; which

being
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being well prefled down, the whole is covered
with clay, moiftened with water. This water
filters through the mafs, carrying the {yrup with
it which was mixed with the fugar, but which by
this management flows into a pot fubftitated in
the place of the firft. This fecond fluid is cailed
Fine Syrup. Care is taken to moiften and keep
the clay to a proper degree of foftnefs, as it
becomes dry. The fugar loaves are afterwards
taken out, and dried in a ftove for eight or ten
days; after which they are pulverized, packed,
and exported to Europe, where they are ftill
farther purified.

The operation of our fugar refiners confifts
in diffolving the caffonade, or clayed fugar, in
lime water. Bullocks blood is added, to promote
the clarifying ; and, when the liquor begins to
boil, the heatis diminifhed, and the fkum care-
fully taken off. It is in the next place con-
centrated by a brifk heat; and, as it boils up, a
{mall quantity of butter is thrown in, to mode-
rate its agitation. When the boiling is fuffici-
ently effefted, the fire is put out; the liquor is
poured into moulds, and agitated, to mix the
{yrup together with the grain fugar already
formed. When the whole is cold, the moulds
are opened, the loaves are covered with moift-
ened clay, which is renewed from time to time

ull
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till ‘the fugar is well cleared from its fyrup.
The loaves being then taken out of the moulds,
are carried to a ftove, where they are gradually
heated to the fiftieth degree of Reaumur. They
remain in this ftove eight days, after which they
are wrapped in blue paper for fale. ’

The feveral {yrups, treated by the fame me-
thods, afford fugars of inferior qualities ; and
the laft portion, which no longer affords any
cryftals, is fold by the name of Melafles. The
Spaniards ufe this melafles in the preparation of
{weetmeats. -

A folution of fugar, much I€ts concentrated
than that we have juft been {peaking of, lets fall
by repofe cryftals which affect the form of tetra-
hedral prifins, terminated by dihedral fummits,
and known by the name of Sugar Candy.

Sugar is very foluble in water; it fwells up
in the fire, becomes black, and emits a peculiar
{mell, known by the denomination of the {mell
of caromel.

Sugar is very much ufed for domeftic purpofes.
Tt conftitutes the bafis of {fyrups; andis ufed at
our tables to difguife the four tafte of fruit and
vegetable juices. It corre@s the bitternefs of
coffee ; and ferves asthe vehicle ina great num-
ber of pharmaceutical preparations.

Sugar is an excellent food; and it is merely an

I old
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old prejudice to fuppofe it produces worms in
the bowels of children.

It is now feveral years fince the celebrated
Bergmann taught us to extract a peculiar acid
from fugar, by combining the oxigene of the
nitric acid with one of its conftituent principles.
The difcovery of the acid of {ugar was con-
figned in a thefis maintained at Upfal, the 13th
of June 1776, by M. Arvidfon, under the
prefidency of Bergmann.

To make the acid of fugar, or oxalic acid,
nine parts of the nitric acid, with one of fugar,
are put into a’retort. A gentle heat is applied,
to affift the aCtion of the acid ; which is rapidly
decompofed upon the fugar, with the difengage-
ment of a confiderable quantity of nitrous gas.
When the decompofition*is completed, the dif-
tillation is continued on a fand bath, ull the

_qa‘eﬁdue is fufﬁciehtly concentrated. It is then
fuffered to cool; and beautiful cryftals areformed,
which may be taken out, and have the figure of
a tég'aﬁ%dral prifm terminating in a dihedral
fummit. By a farther concentration of the
‘liquor in which the acid has cryftallized, more
of thefe cryftals may be obtained. . Thefe feveral
produ@s of cryftals are then to be diffolved in

- ‘pure water, and again cryftallized, to feparate

Jthem from any admixture of nitric acid " that

Vor. 111, I may
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may adhere to them. This acid was formerly
thought to be a modification of the nitric acid ;
and Bergmann was under the neceffity of enter-
ing into a confiderable detail of rcafonipg, to
remove every doubt on the fubjet. But the
knowledge we at prefent poflefs refpecting the
conflituent principles of the nitric acid, and the
great number of phenomena of this kind which
it exhibits when made to a& on various fub-
ftances, render it unneceflary for us to enter
into this confideration.

Cold water diffolves half its weight of this
acid, and boiling water takes up its own weight.

This acid, combined with pot-ath, forms a
falt in prifmatic hexahedral flattened rhomboidal
cryftals, terminating in dihedral fummits. In
order that cryftallization may take place, itis
neceffary that one of the component parts fhould

be in excefs. This falt is very foluble in
water. :

The fame acid forms with foda a' fa;lt_’;v}ﬁch

*

is very difficult to be brought to cryﬁallize,_

and which converts {yrup of violets to a green.

This acid, poured upon ammoniac, affords by

a flight evaporation very beautiful tetrahedral

prifmatic cryftals, termirating in dihedral fom-

mits; one of whofe faces is larger than «the

- other, {o that it occupies three angles of the
, 7 ex-
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extremity. See my Memoirs of Chemiftry.—This
falt is of great ufe in the analyfis of mineral
waters. It inftantly thews the prefence of any
falt with bafis of lime, becaufe the oxalate of
lime is infoluble in water.

The acid of {ugar, or oxalic acid, attacks and
diflolves moft of the metals : but its aftion upon
the oxides is ftronger than upon the metals
themfelves ; and it takes the oxides from their
true folvents. In this way itisthatit precipitates
iron from a folution of the {ulphate of iron, in a
{ubftance of the moft beautiful yellow colour,
which may be ufed in painting.

It precipitates copper in the form of a white
powder, which becomes of a beautiful light
green by drying.

Zinc is precipitated of a white colour.

This acid likewife precipitates mercury and

-~ filver, but not till after feveral hours ftanding.

An account of the combinations of this acid

wnh.v§ous bafes may be feen in Bergmann’s

trea
%xs acid may be extra&ed by the action of
nitric acid, from a number of vegetable fub-
{tances, fuch as gums, honey, ftarch, gluten, or
alcohol ; and from feveral animal fubftances,
. according to the difcovery of M. Berthollet, fuch

%as filk, wool; and lymph,
12 M. de
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M. de Morveau, who has made a very valua-
ble feries of experiments on the acid of fugar,
has proved that the whole of the fugar does not
enter into the formation of the acid, but only
one of its principles ; and he affirms that it is
an attenuated oil which exifts in a variety of
fubftances. s

‘Since it has been afcertained, from the experi-
ments of Scheele, Weftrumb, Hermftadt, and
others, that the acid of the falt of forrel'does not
at all differ from that of fugar, they have been
accordingly confounded under the fame deno-
mination ; and that falt which is known in com-
merce by the name of Salt of Sorrel, is an acidu-
lous oxalate of potath.

The falt of forrel is made in Switzerland, in the
Hartz, in the forefts of Thuringia, in Swabia,
and elfewhere. It isextratted from the juice of

the {orrel called Alleluya. Juncker, Boerhaave,
* Margraaf, and others, have defcribed the pro-
cefs ufed forits extra®ion. The juice of forrel
is exprefled, diluted with water, ﬁitere_d, and
evaporated to the confiftence of cream. It is
then covered with oil, to prevent its fermenta-
tion, and leftin a cellar for fix months.

According to Mr. Savary, fifty pounds of
this plant afford five and twenty of juice, from
which no more than two ounces and a halfof

: the
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the falt are obtained. Six parts of boiling wa-
ter diffolve one of the falt. It appears to cryftal-
lize in parallelopipedons, according to De Lifle.

Margraaf obferved that the nitric acid, di-
gefted upon falc of forrel, afforded nitre.

Calcareous earth has the property of difengag-
ing the alkali ; and in this operation the car-
bonic acid of the chalk unites with the alkali of
the falt, and forms a carbonate of potafh.

Salt of forrel*unites with other bafes without
yielding its own, fo that the refults are triple
falts. See the Encyclopedie Methodique, tom. i,
p- 200, 20I.

The pure oxalic acid may be ebtained by
diftillation of this falt, as Mr. Savary informsus;
or otherwife by depriving it of its alkali by means
of fulphuric acid, and diftillation, according
to Wiegleb’s method ; or otherwife by the pro-
. cefs of Scheele, which confifts in {aturating the
excefs of acid with ammoniac; and pouring the
nitrate of barytes into the folution. The nitric
acid then feizes the two alkalis, while the oxa-
lic acid unites with the barytes, and falls down.
The barytes is afterwards taken from its combi-
nation by the fulphuric acid, and leaves the
oxalic acid difengaged. +
~ Scheele has likewife propofed another me-

thod of obtaining the pure oxalic acid. It con-
I3 fifts
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fifts in diffolving the falt in water, and pourmg in
a folution of falt of faturn. A precipitate ‘is
formed; and the fupernatant liquor contains
the alkali of the falt of forrel, united with a
portion of the vinegar. The precipitate is then
wathed, and fulphuric acid poured on, which
unites with the lead : and, by filtering and
evaporating, the oxalic acid is obtained in cryfl-

tals, fimilar to tnofe of the acid of fugar.

Scheele has praved the identity of the acid of
falt of forrel with that which is extracted from
fugar. He diffolved the acid of fugar to fatu-
ration in cold water, and into this he very
gradually poured a well-faturated folution of
potath.  During the cffervelcence, he obferved
that {mall tranfparent cryftals were formed
which were found to be a true falt of forrel..

Mr. Hoffman has proved that the juice and
the cryfals of the berberris vulgaris contain the
oxalic acid combined with potath. = And the
celebrated Scheele has proved that the ‘earth of

rlmbmb Is a combmauon of the oxalie acxd
with lime,

-
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R -NLC L B IX

Concerning the Vegetable Acids.

The vegetable acids have been long confi-
dered to be weaker than the others; and this
opinion was adhered to unul it was obferved
that the oxalic acid feized lime from the ful-
phuric acid. The principal charater which
may ferve to eftablifh a line of diftinétion be-
tween the vegetable acids and others are—
1. Their volatility ;- for there are none which
do not rife with 2 moderate heat. 2. Their
property of leaving a coaly refidue after com-
buftion, and of emitting an empyreumatic {mell
in burning. 3. The nature of their acidifiable
bafe, which is in general oily.

But are all the vegetable®acids identical in
their nature ? And may they not be cocniidered
as modifications of one and the fame acid ?

If we ﬁepend on the principle laid down by
the celebrated Monro, who confiders no acids as
identical but {uch as form exactly the fame falts
with the fame bafe (Phil. Tran{. vol. lvi.
p; 4.79), there will be no queftion but that all the
known acids ought to be confidered as very dif=
ferent from gach other. But this method - of
% L2 " pro-

-
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proceeding appears to me to be CII’ODCOUS 5 be-
caufe in this cafe the’ various degrees of fatura-
tion of the fame principle with oxigene, would
eftablith various kinds of acids. The flow or
the rapid combuition of phofphorus caufes fuffi-
cient modifications in the acid to afford diffe-
rent phofphoric falts, according to the Experi-
ments of Mefl. Sage and Lavoifier. But ought
we on this account to admit of two {pecies of
phofphoric acid ? By following the method of
Monro, which is that of moft chemifls, we might
multiply the yegetable acids to Infinity ; but
by collating the experimehts of Hermftadt,
Crell; Scheele, Weftrumb, Berthollet, Lavoifier,
&c. we may obferve that the vegetable acids
are merely modifications of one Qr twa prlmmve
acids.

1. Schecle obtaihed vinegar by treating {ugar
and gum with manganefe and the nitric acid.
He obferved that tartar had the fame effe& or
habitude as fugar in the folution of manganefe
by the nitric acids ; and that vinegar was found
after the decompofition of ether.

Mr. Crell, by boiling the refidue of nitric al-
cohol (dulcified fpirit of nitre) with much nitric
acid, taking care to adapt veflels to condenfe
the vapour, and faturating what came over with
alkali, obtained nitrate and the acetate of potafhs’

The
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Thé latter: being feparated by alcohol, gives
out its vinegar by the ufual treatment.

'3, The fame chemift, by boiling the pure
oxalic acid with twelve or fourteen parts of ni-
tric acid, obferved that the former difappears ;
and the receiver is found to contain nitrous
acid, acetous acid, carbonic acid, and nitro-
genous gas; and in the retort there remains &
little calcareous earth #

4. By faturating the refidue of nitric alcohol
with chalk, an infoluble falt is obtained ; which,
treated with the f{ulphuric acid, affords a true
tartareous acid..  * .. ®

5. By boiling one part of oxalic acid with
one!pa'rt and a half of manganefe, and a {uffi-
cient quantity of nitric acid, the manganefe is
almoft totally diffolved, and vinegar with ni-
trous acid pafs into the receiver.

6. By boiling tartareous acid and manganefe

“with the fulphuric acid, the manganefe is dif-
folved, and vinegar with fu]phunc acid are ob-
tamed

7. ‘By digefting for feveral months the tar-.
tareous acid and alcohol, the whole becomes

% There being an obvious overfight in the author’s paras
graph, I have taken the liberty to reftore the paffage from
Crell’soriginal. Journal de Phyf. O&. 1785, quoted by Dr.

Beddoes at the end of the Englith Tranflation of Schecle’s

Effays. London, 1789. T.
i e Ags changed
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changed into vinegar ; and the air of %‘ycﬁls
is found to confift of carbonic acid and nitro-
- S s

gene gas.

From thefe facs Crell concludes that the tar-
tareous, oxalic, and acetous acids, are merely
modifications of the fame acid. ‘

In the Journal de Phyfique for September
-~ 1787, 1s inferted 2 memoir of M. Hermftadt on
the converfion of the oxalic and tartareous
acids into acetous acid.

1. By cal;ﬁng the oxigenated muriatic acid
to pafs through very pure alcohol, ether is pro-
duced; and the oxmenated acid refumes 1its
charader of ordinar y muriatic acid. The ether
by diftillation affords—1. Ether. 2. Muriatic
alcohol. 3. Vinegar'mixed with regeneritcd
muriatic acid.

2. Nuric acid diftilled, for feveral fucccﬁ:wc
times, from the oxalic and tartareous acids, con-
verts them totally into acetous acid. * .

3. Two parts of oxalic acid, three of ful-
phuric acid, and four of manganefe, mixed with
one part and a half of water, and di{’dlléd to-
gether, afford acetous acid, which requires to
be recohobated and rediftilled to Become very
pure.

4. If the fulphuric acid be boiled upon thc

oxalic or the tartareous acxd thcfe'hvo laft ar

'(
E 1
.no!
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not deftroyed, as Bergmann thought, but they
are converted ipto acetous acid. Itis proved,
by the experiments of M. Hermftadt, that the
fulphureous acid in the receiver, when ether is
made, is mixed with much acetous acid.

It appears therefore to be proved that the
tartareous, oxalic, and acetous acids differ from
each other only in the proportion of oxigene.—
In the above experiments the mineral acids
are always decompofed; and, by faturating
the radical with their oxigene, they conftantly
form the acetous acid. If the faturation be not
exal, the refult is either oxalic or tartareous
acid ; which is ftill more proved by a fine ex-
periment of M. Hermftadt, If three parts of
fuming nitric acid be putiinto the pneumatic
apparatus, and a large jar be adapted, filled with
water; if then one part of good alcohol be
poured in, by a little at a time, the mixture will
be heated every time a drop of the alcohol is let
fall, and*a great quantity of bubbles will rife
into the receiver. When the operation is ended,
if care be taken to«colle&t the gas, it will be
found to confift of nitrous gas, a {mall quantity
of carbonic acid, and about a twelfth part of
the acetous air cf Prieftley. The refidue affords
oxalic aeid, and acetousacid. The oxalic acid
‘ﬁfappears if the operation be continued; cther

4 18
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is formed; and the acetous acid remam“‘s‘?and bc-
comes *more in quadtity.

Mr. Hermftadt has likewife fucceedcd in
converting the acids of tamarinds, of citrons, of
marc of grapes, the juice of plums, apples,
pears, goo él)erries, berberries, {orrel, and others,
into the oxalic, tartareous, and acetous acids.

From all thefe experiments it appears, that
the oxigene, combined with a principle of alco-
hol, forms the oxalic acid ; and that a more ac-
curate {aturation of this principle with oxigene
forms the tartareous and acetous acids.

M. Lavoifier has proved that the known ‘ve-
getable acids do not differ from each other but
in the proportion of hydrogene and carbone,
and in their degree of oxigenation. R

I have proved (in the Memoirs of the Aca-
demy of Sciences of Paris for the year 1786)
that water impregnated with the gas difengaged
from the juice of grapes in fermentation, pafles
to the ftate of acetous acid. »

It appears that the vegetable acids may be
confidered in two very different points of view-
Moft of them exift in the plant itfelf; but the
properties and acid charaers arc difguifed by
their combination with other principles, fuch as
oils, earths, alkalis, &c. On the other hand,

feveral acids are extratted. fxom vegetabl@
which
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wbtch.dﬂ not exift in nature. In this cafe the
plant contained only the radical, and the reagent
with which it is treated affords the oxigene.

The mere diftillation of moft vegetables is
fufficient to develope an acid, wlﬁ)h was dif-
guifed by oily, alkaline, or earthy fubftances.

1. The peculiar acid called the Pyro-muci-
laginous acid, is afforded by diftillation by all
plants which contain a faccharine juice.

For the preparation of this acid, the quantity
of fugar intended to be operated upon is put
into a very capacious retort (the large fize being
requifite, becaufe the matter {wells up), and a
receiver fufficiently ample to cordenfe the vapour
is adapted. An iﬁoniihing quantity of carbonic
acid and hydrogene gas are difengaged by the
firft impreffion of the fire. A brown fluid re-
mains in the receiver, moft of which confifts of
a weak acid, colouring blue paper, and rendered
dark by a portion of 0il. The retort contains a
fpongy eoal. M. Schrickel advifes the rettifi-
cation of the produ& of the firft diftillation from
clay, in order to purify the acid: but M. de
Morveau has rediftilled it without intermedium;
and the acid he obtained had only a flight
yellow tinge. Its fpecific gravity was 1,0115,
the therm@meter ftanding at twenty degrees.

‘ As this acid m'cs at the fame temperature as
: water,
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water, it is not pofiible o concentrate it by dif-
tillation.  But this purpofe may be effected by
dreezing ; and in this manner it was that M.
Schrickel prepared the acid he made ufe of to
afcertainggs combinations. .

This acid exifts in all bodies capable of pafl-
ing to the {pirituous fermentation, while they
contain only the radical of the oxalic acid. The
pyromucilaginoﬁs acid is combined in the vege-
table with oils in the faponaceous ftate.

This concentrated acid hasa very penetrating
tafte. It ftrongly reddens blue colours. If it
be expofed to heat in open veffels, it is difli-
pated, and leaves only a brown {pot. If it be
heated in clofed veflels, it leaves a more confi-
derable refidue, of the nature of the coal of
fugar.

This acid fpeedily attacks the earthy and al-
kaline carbonates, and forms fzlts differing from
the oxalates. According to Mr. Schrickel, it
diffolves gold. He afirms that he made the
experiment in the prefence of Fred. Aug. Car-
theufer. Lemery had afferted that the {pirit of
honey pofleffed this property ; and this opinion
is likewife fupported in the works of Depré,
Etmuller, &c. Neumann oppofed the affer-
tion ; and the experiments of M.éde MOIVCQU

confirm thofe of this laft chemitt. 1
' Silver
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Silver is not attacked by the pyromucila-
ginous acid; but mercury combines with it by
virtue of a long digeftion. Confult De Morveau.
This acid corrodes lead, and forms a very
ftyptic falt in long cryftals. Wigh copper it
forms a green folution. It partly diffolves tin,
and affords green cryftals with iron.

2. The denomination of the Pyroligrecus
Acid has been given to the acid obtained by
diftillation from wood. It has been long known
that the hardeft woods afford an acid principle,
mixed with an oil, which partly difguifes its
properties; but no one had direély attended to
a determination of the habitudes of this acid,

_till M. Goettling publithed, in Crell’s Annals
for 1779, a feries of refearches on the acid of
wood, and the ether it affords.

M. de Morveau, to obtain this acid, diftilled
fmall pieces of yery dry beech in an iron re-
tort, by a reverberatory furnace. He changes
the receiver when the oil begins to rife, and
rectifies his produc¢t by a fecond diftillation.
Fifty-five ounces of very dry chips afforded fe-
venteen ounces of reftified acid, of an amber
colour, not at all empyreumatic ; whofe fpecific
gravity, compared with that of diftilled water,
. was as 4g%- 48.

This acid figongly reddens blue vegetable

colours.
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colours. « One ounce required twenty-three
ounces and a half of lime water for its complete
faturation. 2 v

It fupports the'ation of heat very well when
it is engaged in an alkaline bafe; but by a
ftrong n e i is burned, like all the vegertable
acids.

It does not precipitate martial folutions of a
black colour. 7 b

It unites with alkalis, earths, and ‘metals. It
does not give up lime or barytes to combine with
cauftic alkalis.

The ation of the pyroligneous acid upon
metallic {ubftances, and upon alumine, may be
compared with that of the acetous acid, and ap-
pears to follow the fame order. ‘

This acid diffolves near twice its weight of
the oxide of lead.

3. The citric acid, Lemon juice is in a dif-
engaged ftate in the fruit, and exhibits its acid
properties without any preparation. This acid
is neverthelefs always mixed with a mucilaginous
principle, capable of altering by fermentation.
Mr. Georgius has defcribed, in the Memoirs of
Stockholm for the year 1474, a method of
purifying this acid without changing its pro-
perties. He fills a bottle with lemon juice,

clofes it with a cork, and preferves it in a cél-
w lar.
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lar. 'The acid was preferved for four years, with-
out corrupting. The mucilaginous parts had fal-
len down in flocks; and a folid cruft was formed
beneath the cork, the acid itfelf having become
as limpid as water. 'To dephlegmate the acid,
he expofes it to froft; and obferves that the tem-
perature ought not to be too cold, becaufe in that
cafe the whole would become {folid ; and though
the acid would thaw the firft, it would always
be productive of fome inconvenience. In order
to concentrate it to better advantage, the ice
muft be feparated as it forms. The firft ice is
taftelefs, and the laft is rather four ; and by this
means the liquor.is reduced to half. The acid
thus concentrated is eight times as ftrong, two
gros.only being required to faturate one gros of
potath.

The citric acid, when thus purified and con-
centrated, may be kept for feveral years in a
bottle; and ferves forall ufes, not excepting that
of making lemonade.

The chemifts in general who have examined
the combinations of the citric acid, have ufed it
in its original ftate, embarrafled with its muci-
laginous principle. . Such is the refult of the
experiments of M. Wenzel, who obtained only
gummy products. But M. de Morveau hav-
ing faturated the purified acid with cryftals of
Avor. M. e K potafh,
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potafh, found a non-deliquefcent falt at the end
of a certain time.

The combinations of this acid are litte
known.

4. The malic acid.—This acid was announced
by Scheelein 1783, and publifhed in Crell’s
Annals. In order to obtain it, the juice of apples
1s f{aturated with alkali, and the acetous folu-
tion of lead is poured in until it occafions no
more precipitate. The precipitate is then edul-
corated, and fulphuric acid poured on it until
the liquor has acquired a frefh acid tafte, without
any mixture of {weetnefs. The whole is then
filtered, to {eparate the fulphate of lead. This
acid is very pure, always in the fluid ftate, and
cannot be rendered concrete,

It unites with the three alkalis, and forms
deliquefcent neutral falts.  When faturated with
lime, it affords fmall irregular cryftals, which
are foluble only in boiling water. Its habitude
with barytes is the fame as with lime.

With alumine it formsa neutral falt of {paring
folubility in water, and with' magnefia a deli-
quefcent falt. -

- It differs from the citric acid—1, Becaufe the
citric acid faturated with lime, and precipitated
by the fulphuric acid, cryftallizes ; whereas this

is not cry&alliia,ble. 2. The malic acid, treatsd
, : © with
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with the nitric acid, affords the oxalic acid ; the
citric acid does not afford it. 3. The citrate of
lime is almo® infoluble in boiling water ; the
malate of lime is more foluble. 4. The malic
acid precipitates the folutions of the nitrates of
lead, of mercury, and of filver; but the citric
acid produces no change. 5. If the folutions of
the nitrate of ammoniac, and malate of lime, be
boiled together for an inftant, the latter falt is
decompofed, and nitrate of lime falls down ;
which proves that the affinity of the malic acid
with lime 1s weaker than that of the nitric.

The celebrated Scheele, who has rendered us
acquainted with this acid, has publithed the fol-
lowing table of the fruits which afford this acid,
either pure or mixed with other acids.

The exprefled juices of the fruits of

Berberris vulgaris, the Barberry tree, )

Afford h malic
Sambucus nigra, Elder, ord much mali

: zcid, and little
Prunus{pinofa, Sloe,

o
3 r or none of the
Sorbus aucup. Service,

citric acid.
Prunus dometftic. Garden plum, 7
Ribes groflularia, the Hairy Goofeberry, -
Ribesrubrum, the Currant,

Vaccinium mirtellus, Whortleberry, Appear to contain
Cratzgus aria, Common Lotus, half of the one
Prunus Cerafus, Cherry, and half of the
Fragaria vefca, Strawberry, other.

Rubus chamemorus, Bilberry,
Rubus ideus, Rafpberry, % J
2

Vaccinium
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Vaccinium oxycacos, Marfhwhortle,

Vaccinium Vitis Idza, Contain much ¢
Prunus padus, Bird’s Cherry, . tric, andlitele or
Solanum dulcamara, none of the m3+
Cynofbatos, Lglantine, lic acid.

Litrus, Citron or Lemon,

According to the fame chemift, the juice of
green grapes, as well as that of tamarinds, con-
tains only the acid of citrons.

Scheele has likewife proved the exiftence of
the malic acid in fugar. If weak nitric acid be
poured on fugar, and diftilled till the mixture
begins to turn brown, all the oxalic acid may be

- precipitated by the addition of lime-water ; and
another acid will remain, which the lime-water
does not precipitate. To obtain this acid in a
ftate of purity, the liquor is faturated by means
of chalk, then filtered, and alcohol added, which
occafions a coagulation. This coagulation, weli
wathed in alcohol, is rediffolved in diftilled
water. The malate of lime is decompofed by
the acetate of lead ; and, laft of all, the mali¢
acid is difengaged by the fulphuric acid. The
alcohol by evaporation leaves a fubftance rather
bitter than fweer, which is deliquefcent, and re-
fembles the faponaceous matter of lemon juice.
If a {mall quaatity of nitric acid be diftilled from
this, the malic and oxalic acids are obtained.

By treating various other fubftances with -:h-c,

; SRHIC



 Agids of Vegetables. 133
nitric acid, the malic and the oxalic acids are
likewife obtained. Such are gum arabic, man-
na, fugar of milk, gum adragant, ftarch, and the
fecula of potatoes. The extraét of nut-galls,
the oil of parfley feed, the aqueous extract of
aloes, of coloquintida, of rhubarb, of opium,
afforded not only the two acids to Mr. Scheele,
but likewife much refin.

This celebrated chemift, by treating feveral
animal {ubftances with very concentrated nitric
acid, ebtained the malic and the oxalic acids
from them. Fifh glue, or ifinglafs, white of
egg, yolk of egg, and blood, treated in the fame
manner, afforded the fame produés.

There are few vegetables which do not exhi-
bit fome acid more or lefs developed. We fee,
for example, all fruits, infipid at firft, become in-
fenfibly acid ; and finith by lofing that talte, and
become faccharine. There are fome which con-
ftantly preferve an acid tafte, and form a parti-
cular clafs.

Some plants contain an acid principle diffufed
through the whole parenchyma or body of the
vegetable. Such are the yellow gilly-flower,
bardana or waterdock, filipendula or dropwort,
water crefes, the herb robert, &c. Thele plants
{enfibly redden blue paper.

There are others in which the acid principle
K 3 exifts
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exifts only in partof the plant as, for example,
1 the leaves of the greater valerian, the fruit of
the winter cherry and of the cornel tree, the bark
of burdock, and the root of ariftolochia or
birthwort.

Mr. Monro communicated fome experiments
to the Royal Sociery of London, in 1767, which
prove that certain vegetables contain acids near-
ly in a difengaged ftate, and even fuch as are
the leaft promifing on a flight examination.

1. Having peeled twodozen of {ummer apples,
and cut them into fmall pieces, he poured water
upon them, in which he had previoufly diffolved
two ounces of foda, and left the whole to ftand
for fix days. The filtrated liquor, evaporated,
and left in repofe for fix days more, afforded a
beautiful falt, in fmall round tranfparent plates,
placed edgewife on each other.

2. The juice of mulberries clarified with the
white of egg, and faturated with foda, afforded
a pulverulent {alt of no regular figure ; which, by
repeated folutions and evaporations, at laft pro-
duced long cryftals, one kind being thin, and
the other thicker, which croffed each other.

3. He obrtained fmall cubical or rhomboidal
cryftals by treating peaches and oranges with
{oda. :

4 The green plum afforded, after feveral fo-

" lutions
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Jutions and cryftallizations, a neutral falt, which
cryftallized without evaporation in large hexa-
gonal plates, and partly in large rhombi. This
{alt had a hot tafte, and was foluble in three or
four times its weight of cold water.

5. The red goofeberry afforded, by evapora-
tion and cooling, {fmall very hard rhomboidal
cryftals, not changeable in the air ; whofe tafte
refembled that of the falt produced by a combi-
nation of the citric acid with the fame bafe.

The green goofeberry produced a faline cruft’
formed of {mall rhomboidal cryftals, and cover-
ed with their brilliant {cales.

6. The green grape afforded Mr. Monro, by
repeated folutions, a neutral falt, in {mall cubi-
cal cryftals, of a rthomboidal or parallelogramic
figure, lying upon and interfetting each other.

The juice of hemloc afforded M. Baumé a
falt in fmall irregular cryftals, nearly taftelefs,
but reddening the infufion of turnfole.

7. M. Rinman, in his Hiftory of Iron, places
the forb-apple and floe among the fubftances ca-
pable of corroding and cleanfing the furface of
this metal, on account of their acid.

When, by the decompofition of certain vege-
tables by the nitric acid, an acid was obtained
as the laft refult, it was thought to have exifted

ready formed in the vegetable ; buta more in-
K 4 timate
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timate examination thewed that the acid made ufe
ofin this operation was merelydccompofed while
it deftroyed the organization of the vegetable,
difunited the combinations which retained the
principles, and that the oxigenous bafe of this
acid, by uniting with an element of the vegeta-
ble, formed a peculiar acid. ‘This truth is de-
duced from the combined proceffes of M. La-
vaifier, De Morveau, &c.

It 1s to a fimilar caufe that we ought to attri-
bute the formation of the acetous, the carbonic,
and other vegetable acxds ; and even the ranci-
dity of oils, and the alteration to which fome
other principles of the vegetable kingdom are
fubject. In thefe cafes the air affords the oxi-
gene which becomes fixed in the rlant, and
givesit an acid nature. :

The oxalic acid does not exift ready formed
in fugar, neither is the camphoric’ acid ready
formed in camphor. The fame may be ob-
ferved of feveral other acids which are extracted
by means of certain acids decompofed by being
treated with vegetable fubftances. We fhall

{peak of thefe acids when we come to treat of
their radical pchrplese '

- 5 ARTE
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ARTFICLELX.

Concerning Alkalis.

Alkali exifts ready formed in plants. Duhamel
and Groffe have proved that it might be extracted
by means of acids. Margraaf and Rouelle have
added new proofs in fupport of the affertions
of thefe chemifts. They have obferved, from
their experiments, that the alkali exifted ina
difengaged ftate in vegetables : but thefe ex-
periments proved at moft that their ftate of
combination is fuch that it may be broken by
the mineral acids. The alkali, in {ome inftances,
is nearly in a difengaged ftate; for it is found
in combination with carbonic acid 'in the heli-
anthus annuus. But the alkali of plants is often
combined with the oily principle.

When it is required to extra& the alkali
from a vegetable fubftance, all the principles
‘with which it may be united; are deftroyed by
fire; and it is cleared from -the refidues of the
combutftion by lixiviation. This is the procefs
ufed to make the impure alkali, called /alin, as
we have already obferved. :

" If wood remains a long time under water, it
Is g'ﬂ:(?priyqd of its property of affording an al-
’ : B "k ° kalh
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kali by combuftion ; becaufe the water diffolves
the compounds which may contain it.

Marine plants afford an alkali of another na-
ture, known by the name of Soda. Vegetables
poflefs the power of decompofing common fea
falt, and retaining its alkaline bafe. All infipid
plants are capable of affording more or lefs of
foda if they be raifed on the fea coaft ; but they
perifh there in a fhort time.

Ammoniac is likewife found in plants. The
glutinous part of gramineous vegetables con-
tain it, and give it out to the nitric, muriatic, and
other acids, according to M. Poulletier : and
nothing more is required than to triturate the
cffential {alt 6f wormwood with fixed alkali, to
{eparate the volatle.” This alkali appears to be
one of the principles of the tetradynamia, as
thefe afford 1t by fimple diftillation.

Alkalis likewife exift in plantsin the ftate of
neutral {alts. They are combined with the ful-
phuric acid in old borage and in fome aftrin-
gent plants. The f{ulphate of potath appears to
exift in almoft all vegetables, as the potafth con-
tains more or lefs of it; and the analyfis of
tobacco has afforded me a confiderable quan-
tity.

Tamarifc affords the {ulphate of foda in fuch
abundance, that by extraCting it from theafbes

ok
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of this plant, it can be afforded in very beautifu]
and pure cryftals at thirty livresthe quintal.

The greater turnfole, parietaria, and borage
contain nitrate of potafh.

The muriates of foda and of potath are af-
" forded by marine plants.

- We likewife find the alkalis combined with
the acids of vegetation, fuch as the oxalic, the
tartareous, and other acids.

It appears that the feveral falts are the pro-
duls of the vegetation, and peculiar effet of the
organization, of vegetables. Two plants which
grow in the fame foil, afford very different falts;
and each plant conftantly affords the fame kind.
Befides this, Homberg obferved (Mem. Acad.
Par. 1669) that the fame falts were developed
by plants growing in earths previoufly well
wafhed, and afterwards watered with diftilled
water.

We may therefore clafs falts among the prin-
ciples of vegetables, and no longer confider them
as accidentally contained in -plants. I do not
however deny that the combuftion of a plant
may not give rife to fome of them, and increafe
or diminifh the proportions of others. Combuf-
tion muft form combinations which did not
exift in the plant, and deftroy feveral of thofe
which exifted before. The atmofpheric ai

€m-
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employed in this operation muft unite with
certain principles, and produce various refults,
The nitrogene gas which is precipitated in tor-
rents in the focus of combuftion, probably
¢ombines with fome of the principles to form
alkalis, and confequently may augment the quans
tity of thofe which naturally exift in the plant,

ARTICLE I,

Concerning the Colouring Principles.

The objet of the art of dying confifts in de-
priving one body of its colouring principle, to
fix it upon another in a durable manner ; and
the feries of manipulations neceffary to produce
this cffe&, conftitutes the art itfelf. This art is
one of the moft ufcful.and wonderful of any we
are acquainted with ; and if there be any one
of the arts which is capable of infpiring a noble
pride, it is this. - It not only affords the means
_ of imitating nature in the riches and brilliancy
of her colours ; but it appears to have furpafled
her, in givinga greater degree of brilliancy, fix-
ity, and folidity to the fugacious and tranfient
colours with which fhe has clothcd the pro-
dudiens around us,

The
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The feries of operations which conftitute the

-art of dying, are abfolutely dependant on the
principles of chemiftry : and though it is to ac-
cidents, or the very flight combination of falts
fuggefted by the comparifon of a few circum-
ftances, that we are indebted in this part of che-
miftry for feveral excellent receipts, and fomeg
principles; yetitis not the lefs true, that no con-
fiderable progrefs will ever be made, nor any
folid foundation eftablithed, but by analyfing
the operations, and reducing them to general,
principles, which chemiftry alone can afford.
The neceffity of eftablithing proper principles
1s ftill farther evinced by the uncertainty and,
continual trials which prevail in the manufato-
aies.  The flighteft change in the nature of the
{ubftances puts the artift to a ftand, infomuch
that he is incapable of himfelf of remedying the
defe&ts which arife. Whence follow continual
loffes, and a difcouraging alternation of fuccefs
and difappointment.

The little progrefs which chemiftry has hi-
therto made in the art of dying, depends on
feveral caufes, which we fhall proceed to ex-
plain.

" The firft caufe of this flow progrefs depends
on the difficulty of afcertaining with any degree

of certainty the nature, properties, and affinities,
of
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of the colouring principle. In order fo extrack
this principle, we muft be acquainted with the
‘nature of its folvent; we muft know whether
~the principle be in a ftate of purity, or mixed
with other parts of the vegetable ; whether this
colouring matter confift of one principle alone,
or is formed by the union of a number : we
muft alfo render ourfelves acquainted with its
affinities with various kinds of ftuff; for it is
afcertained by experience that certain colours
adhere very well to wool, though they do not
alter the whitenefs of cotton. In addition to
thefe neceffary parts of knowledge, it will like-
wife be required to determine its affinity with
the mordant, for alum is the mordant for fome
colours and not others: befides which, the ac-
tion or effect of other bodies upon the colour
when dyed muft be afcertained, in order to con-
trive the means of defending it from alteration,
&c.

The fecond caufe which has retarded the ap-
plication of chemiiftry to dying, is the difficulty
the chemift finds in procuring opportunities of
making experiments in the large way. Preju-
dice, which reigns defpotically in the dye-houfe,
tends to expel the chemift as a dangerous inno-
vator ; and the proverb, that Expericice 1s better

tham Science, contributes to “prevent the intro-
7 duction
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du&ion of improvements into manufaftories.
It is very certain that a dyer, confined to the
mere practical part of his bufinefs, will without
controver{y produce a better {carlet than a che-
mift who is acquainted only with the principles;
for the fame reafon as a fimple workman in clock
making will make a better watch than the moft
celebrated mechanic. In thefe cafes we may
admit that experience is better than fcience;
but when it is required to refolve any problem, -
fo explain any phenomenon, or to difcover fome
grror in the complicated details of an operation,
the mere artizan is at the end of his knowledge,
is totally at a lofs, and would derive the greateft
advantage from the affiftance of the man of
fcience.

Another caufe of the flow progrefs of chemiftry
in the art of dying, is, that moft of the works
which treat upon this art are confined to defcrip-
tions of the procefles ufed in the manufa&ories.
Thefe works, it muft be admitted, poflefs their
advantages; but they do not advance the {cience
of operations a fingle ftep. They anly exhibic
the fketch of a country, without indicating either
its relative fituation, or the nature of its pro-
ducts. It has indeed been very difficult, till
lately, to do more than this; becaufe the gafes,

which are fo greatly cencerned in this part of
che-
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chemiftry, were unknown ; becaufe thea&ion of
light and of the air, which is fo powerful upon
colours, was a fa&t of which neither the caufe
nor the theory could be known ; and more par-
ticularly becaufe the falts and combinations of
three, four and five principles were not known,
though they very much tend to render the effe@s
of operations on vegetables more complicated:

In order therefore to make a progrefs in the
art of dying, we muft ground our reafoning on
other principles. I fhall proceed to fketch out
a plan which feems to me to be adapted to this
purpofe. We fhall examine—

1. The manner in which the colours of
various bodies are developed and formed.

2. The nature of the combinations of thefe
fame colours in thefe bodies, and the propereft
means of extrating them,

3. The moft advantageous procef{'es for ap-
plyi mg them. »

. Colours are all formed in the fo]ar lxght.

Thc property which bodies poffefs of abforbing,

fome rays, and refletting others, forms the va- -

rious tinges of colours with which they are deco-

rated, as is proved from the experiments of
Newton.

From this principle we may confider the art

of dying under two very different points of view.
For
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For we may determine the colour upon a body

either by changing the form and difpofition of
its pores ; fo that it may acquire the property
of reflefting a different kind of rays from thofe

which it refle®ted before it was fubjected to

thefe mechanical operations, Thus it is that
by trituration we change the colour of many

bodies ; and to this caufe it is that we muft

refer all the effe&ts dependant on the reflexi-

bility and refrangibility of rays. This colora-

tion depends, as we {ee, merely on the éhanges

produced in the furfaces of bodies, or the dif-

pofition of their pores. The, phenomena of

' refrangibility depend on the denfity or fpecific
gravity of bodies, according to Newton and

Delaval,

The other method of caufing a body to ex-
hibit a determinate colour, confifls in transfer-
ing to the farface of the body fome other body
or fubftance which poflefies the property of
refleting’ this known ray. This is the efleft
chiefly produced by dying.
 But in what manner do the coloured bodies
of the three kingdoms of nature acquire the
property of conftantly refle&ting one deter-
_minate kind of rays? Thisis a very delicate
queftion; for the elucidation of which I fhall
bring together a few facts. :

Vou. 11T, Lo ® It
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It appears that the three colours which are
the moft eminently primitive in the arts; thofe
which form all the others by their combination,
and confequently the only colours to which we
need pay attention ; that is to fay, the blue, the
yellow, and the red—are developed in the
bodies of the three kingdoms by a greater or
lefs abforption of oxigene, which combines with
the various principles of thofe bodies.

In the mineral kingdom, the firft impreffion
of fire, or the firft degree of calcination, deve-
lopes a blue colour, fometimes interfperfed with
yellow, as is obfervable when lead, tin, copper,

e

iron, or other metals, are expofed in a ftate of
fufion to the action of the air, to haften their
cooling. This may be efpecially obferved in
fleel plates which are coloured blue by heat-
ing.

. Metals acquire the property of refletting the
yellow colour by combining with a greater
quantity of oxigene; and accordingly we per~
ceive this colour in moft of 1 them, in proportion
as the calcination advances. Mafiicot, li-
tharge, ochre, orpiment, and yellow precipi-
tate, are inftances of this.

A flronger combination of oxigene appears
to ‘produce the red; whence we obtain minium,
colcothar, red precipitate, &c. ;

7 4 /This

o !
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This procefs is not uniform through all the
bodies of the mineral kingdom ; for it is natu-
ral to infer that the effects muft be modified by
the nature of the bafe with which the oxigene
combines. Thus it is that in fome of them we
perceive the blue colour almoft mﬁxéd:atcly
followed by a black ; as may eafily be accounted
for, on the confideration that there is a very
flight difference between the property of re-
fletting the weakeft rays and that of reflect-
ing none at all.

To give additional force to the obfervations
here made, we may alfo take notice that the
metals themfelves are molft of them colourlefs,
and become coloured by calcination ; that is to
fay, by the fixation and combination of oxi-
gene. | 4

The effe@s of the combination of oxigene
are equally»;v{;dcn,t in the mineral as in th° ve-
getable kingdom ; and, in order ro convince
- ourfelves of th;g, we need only follow the
qperatxons in the cthod of preparing and de-
veloping the prx | blue colours, fuch as
indigo, paftel, turnfolé, &c.

Indlgo 1s emraé‘tcd from a plant known By
the name of Anillo by the Spaniards, and flle
Indxgo Plant by us.- Tt is the Ia’maaferd tini

of Limnaus. It is culmate at Saint Do _
b Pl T il

- - s
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in the Antilles, and in the Eaf”c Indles. The
boughs are cut every two months, and the root
lafts two years. The plant is laid to ferment in
a trough called the fteeping trough, which is
filled with water. At the end of a certain time
the water heats, emits bubbles, and becomes of
a blue colour. It is then paffed into another
vetlel or trough, called the beating trough (bat-
terie), where the fluid 1s ftrongly beaten or agi-
tated by a mill with pallets, to condenfe the fub-
ftance of the indigo. As foon as the water is
pecome infipid, it is drawn off; and the depofi-
tion of the fecula is made in a third veflel, called
the fettling trough (repofoir), where it dries,
and is taken out to form the loaves diftributed
in commerce. :

The paftel is a colour which is extracted in
Upper Languedoc, by fermenting the leaves of
the plants after having firft bruifed them. The
fermentation is promoted by moiftening thene
with the moft putrid water that can be procured.

The woad is prepared in Normandy in the
fame manner as the paftel.

. Turnfole is prepared at Grand Galargues by
foaking rags in the juice of the croton tin¢torium,
and afterwards expofing them to the vapour of
urine or dung.

We likewife obferve that the firl degree of
coms
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tombination of oxigene with oil (in combuf-
tion) developes the blue colour for the inftant.

The blue colour is formed in dead vegeta-
bles only by fermentation. Now in thefe cafes
there is a fixation of oxigene. This oxigene com-,
bines with the fecula in indigo, withan extrative
principle in turnfole, &c.; and moft colours

~are likewife fufceptible of being converted into
red by a greater quantity of oxigene.. Thus it
1s that turnfole reddens by expofure toair, or to
the action of acids: becaufe the add is de-
compofed upon the mucilage, which is the re-
ceptacle of the colour ; as may be feen in fyrup
of violets, upon which the acids are decom=-
pofed when concentrated. The fame thing
does not happen when a fecula is faturated with
oxigene, and does not admit of the decompo-
fition of the acid. Hence it is that indigo does
not become red by acids, but is on the con-
trary foluble in them. It is likewife for the
fame reafon that we obferve a red colour deve-
loped in vegetables in which an acid continually
atts, as in the leaves of the oxalis, of the virgin
vine, the common forrel, and the ordinary
vine. Hence alfo it happens that acids brighten

. moft of the red colours ; and that a very highly
charged metallic oxide is ufed as the ‘mordant

for fcarler, i ;
L 3 : We
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We find the fame colours ’d%i?elgﬁ?ed in the
animal kingdom by the combination of the
fame principle. When'flefh-meat putrefics, the
- firft impreffion of the oxigene confits in pro-
ducing a blue colour ; whence the blue appear-
ance of mortifications, of flefh becoming putrid,:

of game too long kepr, or the appearance which
in our kitchens in France is called cordon blew.
This blue colour is fucceeded by red, as is ob-
ferved in the preparation of cheefes, which
become covered with a mouldinefs at firft of a
blue colour, but afterwards becoming red : I
have purfued thefe phenomena in the prepara-
tion of cheefes at Rocquefort. The combina-
tion of oxigene, and the proportional quantity
which enters into fuch combination, determine
therefore the property of refleting any parti-
cular rays of light. But it may eafily be under-
ftood that the colour muft be fubjet to varia-
tion, according to the nature of the principle
with which it combines ; and this points out a
{eries of very interefting experiments that re-
" main to be made. .

All the phenomena of the combination of
air with the feveral principles in different pro-
portions, may be obferved in the flame of =
bodies a@ually on fire. This flame is blue
when the combuftion is flow; red, when
ftronger
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ftronger and “more complete 3 and white, when
ftill more perfet. "For thefc final degrees of
oxidation in general produce a white colour,
becaufe all the rays are then equally reflected.

From the foregoing falts we may conclude
that the blue ray is the weakeft, and is confe-
quently refletted by the firft combination of
oxigene. We may add the following fat to
thofe we have already exhibited. The colour
of the atmofphere is blueith : the light of the
ftars is blue, as M. Mariotte has proved, in the
year 1678, by -receiving the light of the moon
upon white paper: the light of a clear day re--
fle¢ted into the fhade by {now, is of a fine blue,
according to the obfervations of Danicl Major
(Ephem. des Curiof. de la Nature, 1671, pre-
s el i

The colouring principle is found in vege-
tables in four ftates of combination—1. With
the extraltive principle. 2. With the refinous
principle. g« With a fecula. 4. With a
gummy principle.—Thefe four ftates in which
we find the colouring principle, indicate to us
the means of extracting it.

A. When the receptacle of the colour is of
the nature of extralts, water is eapable of dii-
folving the whole: fuch is that of logwood,

turnfole, madder, cochenille, &c. Nothing
is4 : more
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more is neceflary than to infufe \ghéf'c fubﬁanccs
in water, for’the purpofe of extra&mg their
colouring principle. If any ftuff be plunged in
this folution, it will be covered with a body of
colour, which will be a mere ftain, that may be
again cleared off by water. To obviate this

inconvenience, it has therefore been found ne- A
ceflary to impregnate the ftuffs on which the:
colours were intended to be applied with {fome
falt, or other principle, which might change the
nature of the colouring matter, and give it fix-
ity, by depriving it of its folubility in water.
It is this fubflance which is diftinguifhed by the
name of Mordant. It is likewife neceffary
that the merdant fhould bive an affinity with
the principle of colour, in order that 1t
may become its receiver. Hence it arifes that
moft of thefle colours, fuch as turnfole, Brafil
wcod, &c. are not fixed by thefe mordants;

hence alfo it arifes that cochenille does not
form a fine {carlet, unlefs it has tin for its mor-

dant. It is neceflary, moreover, that the mor-
dant have a duc relation to the nature of the
ftuff; for the fame compofition which gives a

fine fcarlet colour to wool, gives a colour of
wine lees to filk, and does not even change the

white colour of cotton.

B. There are certain 1eﬁnous colouring mat-
ters
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ters foluble in fpirit of wine: fuch are the
pharmaceutical” tinctures : they are ufed only
in the arts for dying ribbons.” There are
other colouring matters combined with fecule,
which water does not dificive : rocou, archil,
indigo, and the red colour of oriental faffron,
are of this kind. .

Rocou is a refinous fecula obtained by ma-
cerating the feeds of an American tree called
Urucu in water. In this operation the ex-
tractive part is deftroyed by fermentation, and
the refinous fecula is colleted in a pafte of a
deep yellow colour. The pafte of rocou, dif-
fufed in water with the impure alkali called
cendres gravelées, affords a finé orange colour.

Archil is a pafte prepared by macerating
certain mofles and lichens in urine with lime,
Alkalis extract a violet colour. Archil is
made in Corfica, in Auvergne, at Lyons, &c.

The archil of the Canaries is lefs charged
with lime. That which. I procured, exhibited
in its texture the fibres of the plant, not com-
pletely decompofed by the fermentation. The
archil of the Canaries, or the archil in the herb,
is afforded by a lichen called, Orcella, rocella,

+ lichen fruticulofus, folidus, apbyllus, fubramofus, tu-
« derculis alternis, Linnei. The parella orarchil of -
Auvergne
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Auvergne is made with- tbéé lichen: parellus
Linnzi.

The colouring matters of this clafs are all
foluble in alkali or lime ; and thefe are the fub-
ftances vfed to diffolve them in water, and pre-
cipitate them upon ftuffs. Lime is the true fol-
vent of indigo ; but alkali is the folvent of otlier
fubftances of the fame clafs. For example:
when it is required to make ufe of the colour-.
ing matter of baftard faffron, the firft proceeding
confifts in wafhing it in much water, to clear it
of the extractive and yellowifh principle, which
is very abundant ; and the refinous principle is
afterwards difiolved by means of alkali, from
which folvent it is precipitated upon the ftuffs
by means of acids. In this manner it is that
the poppy-celoured filk is made. This re-
finous principle may alfo be combined with
talc, after it has been extracted by an alkali,
and precipitated by an acid ; in which cafe the
refult is vegetable red. To make this pigment,
the yellow colour of faffron or carthamus is firft
extratted by means of wathing. Five or fix per
cent. of its weight of foda is mixed with the re-
fidue ; and cold water poured on, which takes .
up a yellow matter ; and this, by the addition of
lemon j JD!CC, depofits a red fecula. The re&

fecula, mixed with levigated tale, and moiftencd
with
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thh lemon j JUICC, forms a pafte, which' is put
into pots todry. If the red be foluble in f{pirit
of wine, it is vegetable ; but if not it is mmcraJ
and is ufually vermilion,

Acids may be ufed inftead of alkalis in
fixing fome of thefe colours upen ftuffs. To

ke a permanent blue, inftead of diffolving
indigo by means of lime, it is fometimes dif-
folved in oil of vitriol.  This folution is poured
into the bath, and the alumed ftuff is paffed
through 1t. Flannels are dyed blue at Mont-
pellier in this way. This operation depends
merely on an extreme divifion of the indigo by
the acid.

D. There are fome colouring principles fixed
by a refin ; but which, by the affiftance of ex-
tractive matter, may be fufpended by water.
The ftuffs are boiled in this folution; the
refinous part applies itfelf to them, and adheres
with fufficient folidity not to be again carried
off by water.

No preparation is required to dye with thefe
ingredients, nothing more being neceffary than

_to boil the ftuff in 2 decoftion of the colour.
The ‘principal fubftances of this kind are, the
’huik of walnuts, the roots of the. walnut'tree,
i fumach, ‘fantal, the bark of eldcr, &c: All

“thefe fub(’canccs, which reqﬁc no mordants,
afford
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afford onlya.buff-coloured tinge,which dyers cail
Root Colours. The colouring matter of certain
vegetables may likewife be extraded by oils.
In this way oils are coloured red by infufing
alkanet, or the root of a certain fpecies of
buglofs, in them.

In order to apply colouring matter properly
upon any ftuff, it is neceflary to prepare the ftuff,
and difpofe it to receive the colouring principle.
For this purpofe it muft be wafhed, bleached,
and cleared of that glutinous matter which de-
fendsit from the deftru&tive ation of the airwhile
it grows on the animal which affords it; and
impregnated with the mordant which fixes the
colour, and gives it peculiar properties.

A. Thafirlt operation required to difpofe
2 ftuff to receive colour, is bleaching ; becaufe
the whiter it is, the more natural and accurate
will be the colour it takes. If this precaution
be not taken, the f{uccefls will be uncertain.

- To bleach piece-goods, the operator is fatif-
fied with boiling: them in an alkaline lixivium,
and expofing them afterwards to the air, to render
the whitenefs more perfe&. This operation de-
pends on the a&tion of the oxigene, which com-
bines with the colouring principle, and deftroys
it; as is ewdently demonftrated by the late ex-
penmcnts of M, Benhoilet on the oxngenatcd |

. munatic
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muriatic acid, which bleaches cloths and cot-
tons with fuch facility, that it is already ufed
for this purpofe in feveral manufacories.

Cotton is bleached in fome manufacories by
a very ingenious procefs. A boiler is firmly fet
in mafonry, and a cover fitted to it in the
ﬁronge(’c manner ; this boiler has an elliptical .
figure.  Alkali rendered cauftic by lime is put
into the bottom of this veflel ; and the goods
intended to be bleathed are put into a bafker
which prevents their touching the fides of the
boiler.  When the piece-goods are properly
placed, the covering is fixed on, which is
pierced by a very fmall aperture, to permit a
portion of the aqueous vapour to efcape. A
degree of heat much fuperior to that of boiling
water is excited in the folution of potafh :
and the heat, affited by the corrofive action of
the potafh in this kind of Papin’s digefter,
deftroys the colommc principle of the cottons,
and gives them the utmoft whitenefs.

B. That kind of gluten which envelopes
almoft every animal fubftance, but more efpe-
cially raw filk, is infoluble in water and in alco-
hol. Ttis only attacked by alkalis and foaps ;
and for this purpofe the operation of cleanfing
is ufed.  Any fuff may bes leared of its gluti-
nous part by boiling or ewen digefting it in a -

. 0% | folution
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folution of alkali: but it has been obferved that
a pure alkali alters the goodnefs and quality of
the ftuff' ; for which reafon foaps have been fub-
ftituted in its ftead. For this purpofe the ftuff is
fteeped in a folution of foap, heated to a lefs de-
gree than boiling. The academy of Lyons, i

* the year 1761, propofed a prize for the meansﬁ
clearing raw filks without foap. It was ad-
judged to M. Rigaut, of St. Quentin, who pro-
pofed a folution of falt of foda.

It has been lately afcertained that water,
heated above the degree of ebullition, is capable
of diffolving this colouring principle. - A boiler
fimilar to that which I have Jjuft defcribed, may
be ufed for this purpofe.

In order to bleach cotton, and difpofe it for
the dying procefles, it is cleanfed by means of
a liquid foap made of oil and foda.

The piece-goods are cleared by this boiling
from the varnith, which would prevent the colour
from applying and fixing itfelf in a permanent
manner ; at thefame time that it opens the pores
of the ftuff for the betterreception of the colour.

When the piece is thus prepared, its pores
being very open,. and its colour very white,
nothing remaing‘to be done previous to the ap- 4
plication of the dye; but to impregnate it with

o Aciple which is, to receive
: the
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the colour ; and change its nature {o much, that
neither water, foap, nor any of the reagents
ufed as proofs, may be capable of extrating it.
It is neceflary therefore—1. That the mordant
itfelf fhould be very white, that it may not

the colour prefented to it. 2. That it be
pot {ubject to corruption ; and for this purpofe
it muft be fought among the earths and metal-
lic oxides. 3. That it be in a ftate of ex-
treme divifion, in order that it may fix itfelf in
the pores. 4. That it be infoluble in water and
*the other reagents. . That its affinity with
~ the colouring matter and the ftuff be very
great.

Alum, and the muniate of tin, are the two falts
whofe bafes unite thefe properties in the moft
efficacious manner. The ftuffs having under-
gone the previous operations, ate thercfore
{teeped in folutions of thefe falts; and when they
are impregnated, they are pafled through the co-
louring bath : and by the decompofition, or
change of principles between the mordant and
the principle which holds the colour in folu-
tion, the colour is precipitated on the bafe of the
mordant, and adheres to it. %9
- Certain vegetable fubftances are hk;ew;fe dif-
pofed to take fome coloup, by agqma,hzmg

them, In.thls way cows s “and bBﬂkas
“blood

-
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blood are ufed in dying cotton : for it is a de-
cided fact that animal {ubftances take colours
better than vegetables.

RERTEE C L E ¢ XII. é

Concerning the Pollen, or Fecundating Powdcé'
of the Stamina of Vegetables. =

Modern difcoveries and obfervations have
pointed out the fexual parts of plants; and we,
find nearly the fame forms in the organs, the
fame means in the fun&ions, and the fame cha-
ralters in the prolific humours, as in animals.

The prolific humour in the male part is ela-
borated by the anthera ; and as the organs of :
the plant do not admit of an acual intromiffion
of the male into the female, becaufe vegetables
are not capable of loco-motion, nature has be-
flowed on the fecundating feed the character of
a powder ; which the agitation of the air, *and
other caufes, may carry away and precipitate
upon the female. There is a degree of elafticity
in the anthera, which caufes it to open, and
eje&t the globules. It has even been obferved that !
the pl[hl opened at the fame time, t0 receive
thi’. pollen, in certain v cgetables. The refources

of

-
N
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of nature to aflure the fecundation are admira-
ble. The male and female parts almoft always
repofe in the fame flower ; and the petals are
always difpofed in the moft advantageous man-
ner to favour the reproduction of the fpecies.
Sometimes the male and female are upon the
e individual, but placed upon different flow-
ers; at other times both are attached to ifolated
and feparate individuals, and then the fecunda-
tion is made by the pollen which’ the wind or
air detaches from the antherz, and tran{mits to
the female.

- The fecundating powder has almoft conftantly
the fmell of the fpermatic liquor of animals.
The {mell of cabbages in blofiom, of the cheft-
nut tree, and moft other vegetables, exhibits this
analogy to fuch a degree, that the one odour
might even be miftaken for the other.

The pollen is generally of a refinous nature,
folublein alkalis and in alcohol. Like refins, it
is inflammable ; and the awrz which is formed
around certain vegetables at the time of fecun-
dation, #may be fet on fire, as was obferved by
Mademoifelle Linné in the fraxinella.

Nature, which has employed lefs ceconomical
means in the fecundation of plants, and who en-
trufts thefe operations almoft to chance, fince fhe
delivers the fecundating powder to the winds,

Vor. I11. M " muft
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muft of courfe have been prodigal in the for-
mation of this humour, more efpecially for
the trees of the monoecia and dioecia genera,
where the production is more expofed to acci-
dental impediments. Hence we may account
for thofe pretended fhowers of fulphur, which
are never common but in fuch diftricts as aboufid
with the hazel, filbert, and pine-trees.

As the pollen could not be expofed by nature
to the varyiﬁg temperatures of the atmofphere,
fhe has facilitated its development in the moft
rapid manner. A warm fun very frequently
fuffices to open the concealed organs of the plant,
. to develope and procure its fecundation. On
this account the author of Les Efudes dz la Nature
affirms, that the coloration of plants is defigned
to reflet the light more vividly, and that moft
flowers affect the moft advantageous form to con-:
centrate the folar rays on the parts of generation.

The parts employed in thefe fun&ions are en-
dued with an dftonithing degree of irritability.
M. des Fontaines has made fome very interefting
obfervations on this {ubjec ; and the agitated mo-
tions which fome plants affect in order to follow
the courfe of the {un, are determined by nature,
in order that the great work of generation, fa-
voured by the fun, may be accomplifhed in the

leaft poflible tme.:
Con-
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Concerning Wax.

The wax of bees is merely the pollen very

little altered. Thefe infe&ts have their femurs
sprovided with rugofities to bruth the pollen
from the antherz, and convey it to their nefts.

There appears to exift in the very texture
of fome flowers, which are rich in fecundating
powder, a matter analogous to wax, which may
be extracted by aqueous deco&ion. Such are
the male catkins of the betula alnus, thofe of
the pine, &c. the leaves of rofemary, of offi-

 cinal fage, the fruits of the mirica cerifera,
fuffer wax to tranfude through the pores. ’

It appears that wax and the pollen have for
their bafis a fat oil, which paffes to the ftate of
refin by its combination with oxigene. If the
nitric or muriatic acid be digefted upon fixed
oil for feveral months, it pafles.to a flate re-
fembling wax.

Wazx, by repeated diftillations, affords an oil
which poffefies all the properties of volatile oils.
It is reduced into water and carbonic acid by
combuftion.

The colouring matter of wax appears to be of
the fame nature as that of filk ; it is infoluble

M2 . =
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in water and in alcohol. In the arts, wax is
bleached by dividing it prodigioufly ; for which
purpofe oil is poured in fufion upon the furface
of a cylinder, which revolves at the furface of
water.  The wax which falls applies itfelf to
the fuperficies, and is reduced into very, thin
flakes or ribbons. It is afterwards expofed to
the air upon tables, taking care to flir it from
time to time, and by this means it becomes
white. g

Alkalis diffolve wax, and render it foluble in
water. It 1s this faponaceous folution which
forms the Punic wax. It may be ufed as the
bafis of feveral colours; and may be made into
+ an excellent pafte for wathing the hands. It is
likewife applied with, a bruth upon feveral bo-
dies : but it would be highly advantageous if it
could be deprived of its folvent, which con-
ftantly afts, and is the caufe why it cannot be
applied to feveral ufes, in which otherwife it
might be found advantageous.

Ammoniac likewife diffolves it ; and as. this
folvent is evaporable, it ought to be preferred
when it is propofed to ufe the wax asa varnifh.

{
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Concerning Honey.

Honey, or the netar of flowers, is contained
chiefly in the bafe of the piftil, or female organ.
It ferves as food for moft infeés which have a
probofcis. Thefe animals plunge their probof-
cis into the piftil, and ‘uck out the ne&ar. It
appears to be a folution of fugar in mucilage :
the fugar is fometimes precipitated in cryftals,
as in the ne&ar of the flower of balfamina.

The netar undergoes no alteration in the
body of the bee, fince we can form honeyby con-
centrating the ne¢tar. It retains the odour, and .
not unfrequently the noxious qualities of the
plant which affords it. :

The {ecretion of the netar is made during the
feafon of fecundation. It may be confidered as
the vehicle and recipient of the fecundating duft,
which facilitates the burfting of the globules,
filled with this fecundating powder : for Lin-
nzus and Tournefort have both obferved; that
nothing more is required than to expofe the
pollen upon water, to affift the development.
All the internal part of the ftyle of the piftil is
impregnated with it. And if the internal part

M 3 pt
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of the female organs be dried by heat, the pollen
no longerfecundates.

Honey exf{udes from all the female parts, but
particularly from the ovaria. Pores may even
be obferved in hyacinths, through which it flows.

Such flowers as have only the male parts do
not in general afford honey ; and the organs
which afford the ne&ar dry up and wither from
the moment the act of conception is accom-
plithed. Honey may tHerefore be confidered
as neceffary to fecundation : it is the humour
afforded by the female to receive the fecundat-
ing powder, and facilitate the opening and ex-
plofion of the fmall bodies which contain the
pollen ; for it has been obferved that thefe
‘bodies open the moment they touch the furface
of any liquid which moiftens them.

AR & 1'C LA V.

Concerning the Ligneous Part of Vegetables.

Chemifts have conftantly directed their at-
tention to the analyfis of vegetable juices : but
they appear to have completely negletted the
folid part of the vegetable, which in every point

of view is entitled to particular attention. Itis
this
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this ligneous portion which forms the vegetable
fibre ; and this matter not only conftitutes the
bafis of the vegetable, but is likewife developed
in circumftances which depend on the vital func-
tions of the plant. It forms the pulp of feeds,
the lanuginous covering which overfpreads cer-
tain plants, &c. The character of the ligneous
partis, an infolubility in water and almoft every
other menftroum. The fulphuric acid only
blackens it, and is décompofed upon it, as is
likewife the nitric acid. But one very peculiar
chara&er of this principle is, that the concourfe
of air and water alters it verydifficultly ; and chat,
when it is well deprived of all its moifture, it
abfolutely refifts every kind of fermentation ;
* infomuch that it would be indeftra&ible, if in-
fects had not the property of gnawing and feed-
ing upon it. Itappears that the vegetable fibre
confifts of the bafis of mucilage, hardened by
its combination with a greater quantity of oxi-
gene. ~ Several reafons lead us to adopt this
idea. In the firft place, the diluted nitric acid
being put to digeft upon fecula, is decompofed,
and caufes the fecula to pafs to a ftate refem-
bling that of ligneous matter. 1 have obferved,
in the fecond place, that thofe fungi which grow
in fubterraneous places void of light and are
refolved into avery acid water, if leftin a veflel,

M 4 acquire
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acquire a greater quantity of the ligneous prin-
ciple, in proportion as they are expofed by de-
grees to the light ; at the fame time that the acid
is diminithed by decompoﬁnon and at length
dlfappeals
The tranfition of mucilage to the flate of lig-
- neous matter is very evident in the growth of
vegetables. The cellular envelope which is
immediately covered by the epidermis exhibits
nothing but mucilage and glands; but by degrees
it hardens, forms a ftratum of the cortical coat-
ing, and at laft concludes by becoming one of
the ligneous rings.

We obferve this tranfition in certain plants
which are annual in cold climates, and viva-
cious in temperate. climates. In the former
they are herbaceous, becaufe the periodical re-
turn of the cold weather does not permit them
to develope themfelves. 1In the fecond they be-
come arborefcent ; and the progrefs of time
hardens the mucilage, and forms l1gneous coat-
ings.

The induration of the fibrous part may be ac-
celerated by caufing the air and light to act
more ftrongly ‘upon it.. M. de Buffon has ob-
ferved that, when a tree is deprived of its bark,

the external part of the wood which is expofed

to the air acquxres a conﬁdelablc degree of
: ha.rdnefs,

.
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hardnefs ; and trees thus prepared form pieces
of carpentry much more folid than thofe which
have not undergone fuch preparation.

It is probably owing to the large quantity of
pure air with which the fibrous matter is loaded,
that it is not difpofed to putrefy : and it is in
confequence of this moft valuable property of
not being fubjett to corruption, that arts haye
been invented for clearing.it of all fermentable
principles of the vegetable kingdom, to obtain
It in its greateft purity in the fabrication of
cloths, paper, &c. We fhall again return to
thefe objects, when we treat of the alterations

_to which the vegetable kingdom is {ubject.

AR TICLE gl

Concerning other fixed Principles of the Vege-
table Kingdom.

The volatile o1l of horfe-radifh had formerlyaf-
forded fulphur, which isdepofited by ftanding, ac-
cording to the obfervation of fome chemifts; but
M. Deyeux has taught us to extra& this inflam-
mable principle from the root of the herb pa-
tience. Nothing is required to be done but to
rafp the root, boil it, take off the fcum, and dry

< i,
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it.  This fcum affords much fulphur in fube
ftance; and it is perhaps to this principle that
thefe plants owe their virtue, fince they are ufed
in fkin diforders.

Vegetables in their analyfis likewife prefent
us with certain metals, fuch as iron, gold, and
manganefe. The iron forms near one-twelfth
of the weight of the afhes of hard wood, fuch as
oak. - It may be extracted by the magnet. It
does not appear to exift in a perfectly difengaged
ftate in the vegetable ; neverthelefs we read, in .
the Journaux de Phyfique, an obfervation in
which it is affirmed, that it was found in metal-
lic grains in fruits. The iron is ufually held in
folution in the acids of vegetation, from which
it may be precipitated by alkalis. The exiftence
of this metal has been attributed to the wearing
of ploughfhares, and other inftruments of huf-
bandry, and to the faculty which plants poffefs
of imbibing it with their nutritive juices. The
Abbé Nolet and others have embraced this un-
philofophical notion. It is the fame with the

“iron as with the other falts. They are produced
by vegetation; and vegetables watered with dif-
tilled water afford it as well as others.

Beccher and Kunckel afcertained the prefence
of gold in plants. M. Sage was invited to re-
peat the procefiées by way of afcertaining ti;tc'

: i fact.
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fa&. He found gold in the afhes ofwine twigs,
and announced it to the public. Afterthischemift,
moft perfons who have attended to this object
have found gold ; but in much lefs quantity
than M. Sage had announced. The moft accu-
rate analyfes have thewn no more than two
grains ; whereas M. Sage had {poken of {everal
ounces in the quintal. The procefs for extract-
ing gold from the afhes confifts in fufing ¢hem
with black flux and minium. The lead which
is produced is then cupelled, to afcertain the
fmall quantity of gold with which it became
alloyed in this operation.

Scheele has alfo obtained manganefe in the
analyfis of vegetable athes. His procefs con-
fits in fufing part of the afhes with three parts
of fixed alkali, and one-eighth of nitrate of
potath.  The fufed matter is boiled in a certain
quantity of water. The folution being then
filtered, s faturated with fulphuric acid, and at
the end of a certain time manganefe falls down.

Lime conftantly enough forms feven-tenths
of the. fixed refidue of vegetable incineration.
This earth is ufually combined with the carbonic
acid. Scheele has proved that it efflorefces in this
form on the bark of guaiacum, the afh, &c. It
is likewife very often united with the acid of
vegetation, It appears to be formed by an al-
: teration
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teration of the mucilage, more advanced than
that which forms the fecula, which has fome
analogy with this earth. We evidently fee the
tranfition of mucilage to the ftate of earth in tef-
taceous animals. We obferve the mucilage

- putrefy at its furface, with {o much the more fa-
cility as itis purer ; as we may judge by a com-
parifon of the afteriz, the fea hedge-hog, the
crab, &c.

Next to lime, alumine is the moft abundant ,
carth in vegetables, and next magnefia. M.
Darcet has obtained, from one pound of the afhes
of beech, one ounce of the {ulphate of magnefia,
by treating them with the {ulphuric acid. This
earth is very abundant in the alhes of tamarifc.
Siliceous earth likewife exifts, but lefs abun-
dantly. ‘The leaft common of all is the barytes.

ART 1CL E 258,

Of the common Juices extracted by Incifion or
Expreffion.

The vegetable juices hitherto treated of are
peculiar {ubftances contained in vegetables, and
poflefiing ftriking charaCers, by which they are
diftinguithable from every other humour. But

: ' we
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we may at once extract from vegetables all the
juices they contain ; and this'mixture of various
principles may be obtained by {everal methods.
Simple incifion is fometimes fufficient ; but ex-
preflion’is equally ufed.

The juices of vegetables vary according to the
refpective nature of the plants. They are more
abundant in fome than in others. Age modifies
them. Young trees in general have moft fap ;
and this fap is milder, more mucilaginous, and
lefs charged with oil and refin. The fap varies
‘according to the- feafon. . In the {pring the
plants draw up with avidity the juices afforded
by the air and the earth ; thefejuices eftablith a
plethora every where, from which refults a con-
fiderable growth of the individual, and fome-
times a natural extravafation. If in the time
of plethora incifions be made in Any part of the
vegetable, all the abundant fap efcapes by the
aperture; and this fluid is almoft always clear,
-and without {mell. But by degrees the plant
claborates thefe juices; and gives them peculiar
characters. In the fpring the fap in the body
of the vegetable prefents only a flight alteration
of the nutritive juices ; but in the fummer the
whole is elaborated, all is digefted, and then the
{ap poffefles characters very different from thole
it poffefled during the {pring feafon. If inci-

fions
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fions be now made in the tree, the juices obtain-
ed are accordingly very different ; and for this
reafon it is that the juices difperfed in commerce
are extrated during the fummer.

The conftitution of the air equally influences
the nature of vegetable juices. A rainy feafon
oppofes the development of the faccharine prin-
ciple, as well as the formation of refins and aro-
matic {ubftances. A dry feafon affords little mu-
cilage, but much refin and aromatic principle;
hotweather decompofes the mucilage,andfavours
the development of refins, faccharine matter, and
aroma; but a cold feafon does not permit the for-
mation of any principle but mucilage : and as
the mucilage is the principle of increafe of bulk
in plants, the whole of this fubftance is employ-
ed for that purpofe; while the heat and light
modify the {#me mucilage, and caufe it to pafs
to the ftate of oil, refin, aroma, &c. Hence
probably it is that trees have a more agreeable
appearance in cold than in burning climates ;
and that the trees in this latter fituation abound
with aromatic, oily, and refinous principles, In
the vegetable as in the animal kingdom, {pirit
appears to be the portion of the fouthern cli-
mates; while force and ftrength are attributes of
the northern.

Con-
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.

Concerning the Juices extracted by Incifion.

The juice contained in plants, and known by
the name of Sap, is difperfed through the cellu-
lar tiffue, inclofed in the veffels, or depofited in
the utricules: and there is a communication
exifting, which, when any part of the vegetable
is wounded, caufes the abundant juices to flow
through the aperture ; not indeed fo {peedily,
nor fo completely, as in animals; becaufe the
_ humours do not poflefs fo rapid a motion, and
becaufe there is lefs connection between the fe-
veral organs in vegetables than in animals,
The fap is a confufed mixture of all the princi-
ples of vegetables. The oil and the mucilage are
. confounded with the falts. It is, in a word, the
general humour of vegetables, inthe fame man-
ner as the blood in animals. In the prefent
place we fhall fpeak only of manna and opium.

1. Manna.—Several vegetables afford manna’;
it is extracted from the pine, the fir, the maple,
the oak, the juniper, the fig, the willow, the
olive, &c. but the afh, larch, and the alhagi,
afford it in the largeft quantities.. L obel,
Rondelet, and others, have obferved at Mont-
pellier, upon the olive trees, a kind of manna,

to which they bave given the name of celiomeli.
2 Tour-
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* Tournefort colleGted it from the fame trees at
Aix, and at Toulon.

The ath which affords manna grows natu-
rally in all temperate climates; but Calabria
and Sicily appear to be the moft natural coun-
tries to this tree 5 or at leaft it is only in thefe
countries that it abundantly furnifhes the juice
called Manna in commerce.

The manna flows naturally from this tree,

. and attaches itfelf to its fides in the form of
white tranfparent drops ; but the extra&ion of
this juice is facilitated by incifions made in the
tree during fummer : the manna flows through
thefe apertures upon the trunk of the tree, from
which it 1s detached with wooden inftruments.
Care 1s likewife taken to infert ftraws, or fmall
fticks of wood, into thefe incifions ; and the fta-
lactites which hang from thefe fmall bodies are

~ feparated, and known in commerce by the name
of Mannain Tears : the fmalleft piecesform the
manna in {orts or flakes; and the common or
fat manna is of the worft quality, becaufe the
moft contaminated with earth and other foreign
{ubftances.  The ath fometimes affords manna
in our climates, {pecimens of which I have feen

colletted in the vicinity of Aniane.
The larch which grows abundantly in Dau-
phiny, and the environs ef Briangon, likewife
affords
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affords manna. It is formed during the fummer
on the fibres of the leaves, in white friable
grains, which the peafants colleft and put into
pots, which they keep in a cool place. This
manna is of a yellow colour, and has a very
naufeous {mell.

- The alhagi is a kind of broom, which grows
in Perfia. A juice tranfudes from its leaves, in
the form of drops of various fizes, which the
heat of the {un indurates. An interefting ac-
count of this tree may be feen in Tournéfort’s
Travels. This manna is known in the Levant,
in- the town of Tauris, by the name of Tere-
niabin.

The manna moft frequently ufed is that of
Calabria. Its fmell is ftrong, and its tafte fweetith
and naufeous : if expofed on hot coals, it fwells
up, takes ﬁre, and leaves a light bulky coal.

Water totally diffolves it, whether hot or cold.
If it be boiled with lime, clarified with white of
egg, and concentrated by evaporation, it affords
cryftals. of fugar.

Manna affords by diftillation water, acid, oil,
and ammoniac; and its coal affords alkali.

This fubftance forms the bafis of moft purga-
tive medicines.

2. Opium.—The plant which affords opium
is the poppy; which is cultivated in Perfia and

Vor. 111, N - Afia
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Afia Minor. To extract this precious medicine,
care is taken to cut off all the flowers which
would load the plant, and to leave that only
which correfponds with the principal ftem. At
the beginning of fummer, when the poppy-heads
are ripe, incifions are made quite round them,
from which tears flow that are carefully colleéed.
This opium 1is the pureft, and is retained in the
country for various ufes. That which comes to
us is extracted by preflure from the fame heads.
The juice thus obtained is wrapped up, after
previous drying, in the leaves of the poppy, and
comes to us in the form of circular flattened
cakes.

In our laboratories it is cleared from itsimpu-
rities by folution in hot water, filtration, and eva-
poration to the confiftence of an extract. This
is the extract of opium.

Opium contains a ftrong and narcotic aroma,
from which it is impoffible to clear it, according
to Mr. Lorry. It likewife contains an ‘extract
foluble in water,.and a refin; together with 2.
volatile concrete oil, and a peculiar falt.

By long digeftion in hot water the volatile
oil becomes attenuated, is difengaged, and car-
ries the aroma with it; fo that by this means
the oil and aroma may be feparated, at leaft for

the moft part. It has been obferved that opium
. de
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deprived of this oil, a portion of its aroma, and
its refin, preferved its fedative virtue, without
being narcotic and ftupifying. We are indebt-
ed to Baumé for a feries of interefting refearches
on this fubjett. He boiled four pounds of
fliced opium in between twelve and fifteen
pints of water, for half an hour. The decotion
was ftrained with preflure; the dregs were ex-
haufted by ebullition with more water. All
thefe waters were mixed together, and reduced
by evaporation to fix pints. The liquor was
then put into a cucurbit of tin, and digefted on
a fand-bath for fix months, or during three
months night and day. Care was taken to add
water as the evaporation proceeded; and the
bottom of the veflel was fcraped from time to
time, to difengage the refinous matter which
fubfided. When the digeftion was finifhed,
the liquor was filtered, the refidue carefully fe-
parated, and the water evaporated to the con-
fitence of an extrat. ;

If the falt be required to be feparated, the
evaporation muft be fufpended when' the fluid
is reduced to one pint. An earthy falt falls
down by cooling, which is of a ruddy appear-
ance, and has the form of fcales mixed with

needled cryftals.
‘N2 By
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By this long but judicious procefs, the oil is
firfk {feparated ; which after three or four days
rifes to the furface of the liquor, where it forms
an adhefive pellicle, like turpentine. = This pel-
licle is gradually diffipated, and difappears at
the end of a month, nothing more being {een
than a few drops from time to time. In propor-
tion as the oil is diffipated, the' refin, which
formed a foap with it, is precipitated. :

Mr. Baumé has calculated that thefe princi-
ples exift in the following proportions :—Four
pounds of common opium afford one pound
one ounce of marc or infoluble matter, one
pound fifteen ounces of extra&, twelve ounces
of refin, one gros or dram of falt, three ounces
feven gros of denfeoil or aroma.

Mr. Bucquet propofed to extract the fedative
principle, by diffolving it in the cold, and af-
terwards evaporating it ; Mr. Joffe, by agitating
it in cold water ; Meflis. De Laflone and Cor-
nette, by diffolving, filtering it feveral times,
and always evaporating it to the confiftence of
an extract. _

The fedative principle is a medicine of the
greateft value, becaufe it does not produce that
drunkennefs and frupor which are too commonly
the effets of crude opium.

When
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When a plant does not afford its juice by in-
cifion, this may happen either becaufe the quan-
tity is too fmall, or becaufe its confiftence is not
fufficiently fluid, or becaufe there is not a fuffi-
ciently perfe& communication between the vef-
fels of the plant to permit the flowing of.all the
juice. In thefe cafes the defired effet may
be produced either by fimple mechanical pref-
{ure, as in extralting the juice of hypociftus
and acacia ; or by the affiftance of water, which
foftens the texture of the vegetable, at the fame
time that it diffolves and carries off the juice.

Cé)ncerning Vegetable Juices extratted by Pref-
fure.

The fucculent vegetables afford their juice by
fimple preflure ; and the method of performing
this operation is nearly the fame in all plants.
When it is intended to extra& the juice of a
plant, it is wafhed, cut into f{mall pieces,
pounded in a marble mortar, put into a linen
" bag, and preffed in a prefs.

There are fome ligneeus plants, fuch as fage,
thyme, and the leffer centaury, whofe juices
cannot be extracted without the addition of a
{mall quantity of water ; there are other very

fucculent plants, fuch as borage, buglofs, and
N3 chicory,
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chicory, whofe juices are {o vifcid and mucila-
ginous, as not to pafs through a cloth unlefs a
{mall quantity of water be added during the
pounding. Inodorous ‘plants may likewife be
left to macerate, in order to prepare them for
the extration of their juices. The vegetable
juices may be clarified by fimple repofe, or by
fileration ; when very ﬂuid, by white of egg, or
animal lymph, boiled with them ; and when the
Jjuices contain principles which may be evapo-
rated, fuch as thofe of fage, balm, marjoram,
&ec. the vial which contains the juice is plunged
in boiling water, after having clofed it with a
paper with a hole pierced throughit; and when
the juice is clarified, it is taken out, dipped in
cold water, and decanted.

"The juice of acacia is extracted from the {ame
tree which affords gum arabic. The fruits of
this tree are collected before they are ripe ; then
pounded, prefled, and the juice dried in the fun:
it forms balls of a blackith brown internally,
redder externally, and of an aftringent talte.

A juice is prepared with unripe {floes, which
is fold under the name of German Acacia, and
does not differ much from that of Egypt.

The juice of hypocittus is extracted from
a parafitical plant which grows on the ciftus

in the ifland of Crete. The fruit is pou.nded,
the
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the juice extracted by preflure, and thickened
inthe fun ; it becomes black, and of a firm con-
fiftence.

Thefe two laft-mentioned juices are ufed in
medicine as aftringents, :

N SEC-
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LECTION #.

Concerning fuch Principles as efcape from .
Vegetables by Tranfpiration.

VEGETABLES being endued with digef-
tive organs, throw off all {uch principles
as cannot be affimilated by them ; and when
the functions of the vegetable are not favoured
by fuch caufes as facilitate them, the nutritive
Juices are rejected nearly unaltered. We fhall
here attend to three principal fubftances that
exhale from vegetables, viz. air, water, and
aroma.

ARTIOGLE L

Concerning Oxigenous Gas afforded by Vege-
tables.

Dr. Inrgenhoufz publithed, in the year 1779,
Experiments upon Vegetables, in which he af-
firms that plants poffefs the property of emitting
vital air when acted upon by the direct rays of

the
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the fun ; and that they emit a very mephitic air
in the fbade, and during the night.

Door Prieftley made known the fame re-
fults at the {fame time, as well as Mr. Senebier
of Geneva, who neverthelefs did not publifh
a work on this fubje&t until the year 1782, in
which he admits, as a general principle, that
plants {uffer vital air to efcape in the {un-fhine -
but he maintains that they do not produce me-
phitic air in the fhade ; and is of opinion that,
if Dr. Ingenhoufz obtained any, it arofe from
a commencement of putrefaction in the plant.

The fimpleft procefs for extratting this gas
from vegetables, confifts in immerfing it under
water, beneath an inverted glafs vefleY. It is
then feen, when the fun'ad@s on the plant,
that {fmall bubbles are emitted, which gradu-
ally grow larger, arife from the fibres of the
leaf, and afcend to the furface of the fluid.

All plants do not afford gas with - the fame
facility. There are fome which emit it the mo-
ment the fun ats upon them: fuch are the
leaves of the jacobza, of lavender, and of fome
~aromatic plants. In other plants the cmiffion is
flower ; but in none later than feven or eight
minutes, provided the fun’s light be ftrong.
The air is almoft totzlly furnifhed by the in-

ferior furface of the leaves of trees: it is not
the
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the fame with herbs ; for thefe afford air from
nearly the whole of their furface, according to
Senebier. .

The leaves afford more air when attached to
the plant than when gathered ; and the quantity
1s likewife greater the frefher and founder they
are.

Young leaves afford but a fmall quantity of
vital air; thofe which are full 'grdwn afford
more, and the more the greener they are.
Leaves which are injured, yellow, or red, do not
afford it.

Frefh leaves cut in pieces afford air ; and the
oxigene gas is capable of being emitted with-'
out the plant being plunged under water, as is
proved from the experiments of Mr. Senebier.

The parenchyma of the leaf appears to be the
part which emits the air. The epidermis, the
bark, and the white petals, do not afford air;
and in general it is only the green parts of
plants which afford oxigenous gas. Green
fruits afford air, but thofe which are ripe do
not; and the fame is true of grain,

It is proved that the fun does not aét in the
production of this phenomenon as a body which
heats. The emiffion of this gas is,_determined
by the light ; and I have even obferved that 2
ftrong light, without the dire® aéion of the

fun’s
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fun’s rays, is fufficient to produce this pheno-
menon. '

It is proved, by the experiments of Mr. Se-
nebier, that an acid diluted in water increafes
the quantity of air which is difengaged, when
the water is not too much acidulated ; and in
this cafe the acid is decompofed.

It has been obferved that the conferva affords
much vital air ; as well as the green matter which
is formed in water, and is fuppofed by Ingen-
houfz to be a collettion of greenifh infetts.

Pure air is therefore {eparated from the plant
by the altion of light ; and the excretion is
fironger accordingly as the light is more vivid.
It feems that light favours the work of digeftion
in the plant; and that the vital air, which is
one of the principles of almoft all the nutritive
juices, more efpecially of water, is emitted, when
it finds no fubftance to combine within the ve-
getable. Hence it arifes that plants whofe ve-
getation is the moft vigorous, afford the greateft
guantity of air : and hence likewife it is that
a fmall quantity of the acid mixed with the water
favours the emiffion, and increafes the quan-
tity of oxigenous gas.

By this continual emiffion of vital air, the
Author of nature inceffantly repairs the lofs

which is produced by refpiration, combuftion,
1 % and
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and the alteration of bodies, which comprehends
every kind of fermentation and putrefaltion;
and in this manner the equilibrium between
the conftituent principles of the atmofphere is
always kept up.

AR*EICLE 1L

Concerning the Water afforded by Vegetables.

Plants likewife emit a confiderable quantity
of water, in the form of vapour, through their
pores ; and this excretion may be eftimated as
the moft abundant. Hales has calculated that
the tranfpiration of an adult plant, fuch as the
helianthus annuus, was in fummer feven times
more confiderable than that of man.

Guettard has obferved that this excretion is
dlways in proportion to the intenfity of the light,
and not of the heat; {o that it is fcarcely any
during the night. The fame philofopher hgs
obferved that the aqueous tranfpiration is more
efpecially made from the upper furface of the
leaf. The water which exhales from vegetables
is not pure, but ferves as the vehicle of t-hc
aroma ; and even carries with it a {mall quantity
of extra&ive matter, which caufes it to corrupt

{o {peedily. o
€
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The immediate effe&t of the aqueous evapo-
ration confifts in maintaining a degree of cool-
nefs in the plant, which prevents its affuming
the temperature of the atmofphere.

ARETICLE-HL

Concerning the Aroma, or Spiritus Reftor.

Each plant has its chara&teriftic fmell. This
odorant principle was diftinguifhed by Boer-
haave by the name of Spiritus Rector, and by
the moderns under the name of Aroma.

The aroma appears to be of the nature of gas,
from its finenefs, its invifibility, &c. The flight-
eft heat is fufficient to expel it from plants. Cool-
pefs condenfes it, and renders it more fenfible;
and on this account the fmell of plants is much
ftronger in the morning and evening.

This principle is fo fubtile, that the continual
emiffion of it from a wood or flower does not
diminifh its weight, even after a very confider-
able time.

The aroma is fometimes fixed in an extra&,
fometimes in an oil, and this laft combination

1s the moft ufual. It even appears to conftitute
3 the
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the volatile charatter of the effential or volatile
oils.

The nature of the aroma appears to vary
prodigioufly ; at leaft if we may judge by the
organ of fmell, which diftinguithes feveral
fpecies. There are fome which have a nau-
{eous or poifonous effet on the animal ceco-
nomy. Ingenhoufz quotes an inftance of the
death of a young woman occafioned by the
{mell of lilies, in 1719 and the famous Tril-
ler reports the example of a young woman
who died in confequence of the fmell of violets,
while another was faved by removing the flow=
ers. Martinus Cromerus exhibits likewife an
example of a bifhop of Breflau who died by a
fimilar caufe.

The ‘mancenille tree which grews in the
Weft Indies, emits very dangerous vapours. The
humour which flows from this tree is {o un-
wholefome, that if it drop on the hand it raifes
a blifter.

The American plant lobelia longiflora pro-
duces a fuffocating oppreffion in the breaft of
thofe who refpire in its vicinity, according to
Jacquin, Hortus Vindobonenfis. Therhus toxi-
codendron emits fo dangerous an exhalation,

that Ingenhoufz attributes the return of a perio~
dical
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dical diforder, which attacked the family of the
curate of Croflen in Germany, to a bench fhad-
ed by this tree, under which they had the cuf-
tom of fitting. Every one knows the effects of
muik and oriental {affron on certain perfons ;
and the exhalation of the walnut-tree is confi-
dered as very unwholefome.

We may here mention the noxious property
of thofe canes or reeds which in this country
are ufed to cover roofs and dunghills, &c.
Mr. Poitevin faw a man who was very ill on
account of having handled thefe canes : the
parts of generation were prodigioufly fielled.
A dog which had flept upon the reeds fuffered
in the fame manner, and was affected in the
fame parts,

The method of extratting the aroma varies
according to its volatility and affimities. It isin
general foluble in water, alcéhol, oils, &c. and
thefe fluids are {everally employed to extract it
from plants which afford it.

When water or alcohol are ufed, they are
diftilled by a gentle heat, and the aroma comes
over with them, Simple infufion may be ufed ;
and in this way the lofs of a portion of the aro-
ma 1s avoided.

Water charged with aroma is known by the

name of the diftilled water of the fubffance mad{c
ufe
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ufe of. The diftilled water of inodorous or herba-
ceous plants does not appear to poflefs any vir-
tue; and the apothecaries have long fince de-
cided the queftion, by fubftituting {pring water
in its place. Spirit of wine combined with the
fame principle, is known by the name of the
{pirit or quinteflence of the vegetable.

When the aroma is very fugacious, fuch as
that of lilies, jafmine, or tuberofe, the flowers
are put into a tin cucurbit with cotton fteeped in
oil of ben. The cotton and the flowers are
difpofed in alternate layers; the cucurbit is
clofed, and a gentle heat applied. In this
manner the aroma is permanently combined
with the oil.

Thefe are the three methods ufed to retain the
odor nt principle. The art of the perfumer
confifts in applying them at pleafure to various
fubftances.

Perfumes are either dry or liquid. Among
the firt we may place the fachets, or littie per-
fumed bags, which contain either mixtures of

~aromatic plants, of aromds in their native ftate;

the perfumed powders, which obtain their fmell
by a few drops of the folution of aroma ; the
paftilles or comfits which have fugar for their
bafis, &c. )

Liquid perfumes moft commonly confift of

A aroma
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aroma diffolved in water or alcchol; the va-
" rious liqueurs, or {cented {pirituous cordial wa-
ters, are nothing clfe but the fame folations di-
luted with water, and {weetened with {ugar.

For example, to make the eau divine, the
bark of four citrons is taken, and put into a glafs
alembic, with two pounds of good {pirit of wine,
and. two ounces of orange flower water ; after
which, diftillation is performed on the fand-bath.
On the other hand, one pound and a half of
fugar is diffolved in one pound and a half of
water. The two liquors being mixed, become
turbid ; but, being left to ftand, the refult is an
agreeable liquor.

To make the cream of rofes, I take equal

parts of rofe water, {pirit of wine 4 la rofe, and
fyrup of fugar. T mix thefe three {ubftances,
and colour the mixture with the infufion of co-
chenille.
" Burt it muft be allowed that, in all perfumes
which are a littdde complicated, the nofe is the
beft chemift that can be confulted ; and a good
nofe is as requifite and effential to a perfumer; as
a ftrong head is to a geometer.

. & FC-
VoL FiIT O 2
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SECTTON V

- Concerning the Alterations to which Ve-
getables are f{ubject after they are de-
prived of Life.

HE fame principles which maintain life
in vegetables and animals, become the
{peedieft agents of their defiru@ion when dead.
Nature feems to have entrufted the compofition,
maintenance, and decompofition of thefe beings
to the fame agents. Airand water are the two
principles which maintain the life in living be-
ings; but the moment they are dead they
haften their alteration and diflolution. The
heat itfelf, which affifted and fomented the func-
tions of life, concurs to facilitate the decompo-
fition. Thus it is that the frofts of Siberia pre-
ferve bodies for feveral months; and thatin our
mountains they are kept for a long time on the
{now, when it intercepts the carrymg them to
the place of interment.
We fhall examine the a&ion of thefe three
agents, namely heat, air, and water; and we

thall
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fhall endeavour to thew the power and effect of
each before we fhall attend to their combined
action.

CYH . AR, ¥

Concerning the Ation of Heat upon Vegetable Sub-
Sances,

H E diftillation of plants by a naked fire is
nothing but the a& of decompofing them
by means of fimple heat, This procefs was for
a long time the only method of analyfis. The
firft chemifts of Paris adopted it for the analyfis
of near one thoufand four hundred plants : and
it was not till the commencement of the prefent
Centux"y that this labour was difcontinued ; a la-
bour which did not feem to advance the {cience,
fince in this way the cabbage and hemlocs
afforded the fame products.
It is clear that an analyfis by the retort ought
not to fhew the principles of vegetation : for,
not to mention that heat changes their nature,

by becoming a conftituent part of the principles
02 - extratted;
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rextracted ; thefe principles themfelves becor_nf
mixed together, and we can never kno_w.tﬁ‘éff
order or ftate-while in the living plant. Thc
alion of the heat moreover caufes the vegetable:
principles to rea& upon each other, and con-
founds the whole together. Whence it arifes that
all vegetables afford nearly the fame principles;
namely, water, an oil more or lefs thick, an
acid liquor, a concrete falt, and a coal or caput
mortuum morg or lefs abundant.

Hales took notice that the diftillation of ve-
getables afforded much air; and was evenin
pofleffion of an apparatus to collet and mea-
fure it.  But in our time the methods of colle&t-
ing and confining the gafes are fimplified ; and
the hydro-pneumatic apparatus has proved that
the fubftances are formed of a mixture of car-
bonic acid, hydrogene, and fometimes a’ httlc
nitrogene. ;

The order in which the feveral produ&s are
obtained, and the characters they exhlblr, lead
us to the following obfervations :

1. The water which paffes firft is ufually
pure, and without fmell; but when odorant
plants are diftilled, the firft drops are impreg-
nated with their aroma. Thefe firft portions
of water confift of that which was fuperabun-

dant, and impregnated thé vegetable tiffue.
When
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_'W'hen the water of compofition, or that which
‘was in combination with the vegetable, begins
to rifey it carries along with it a fmall quantity
of oil, which colours it; and fome portions of a
weak acid, afforded by the mucilage and other
principles with which it exifted in the faponace-
ous ftate. The phlegm likewife very often con-
tains a fmall quantity of ‘gj‘nrlnoniac -and this
alkali appears to be formed in the operation it-
felf ;. for there are few plants which contain it
in their natural flate.

2. To the phlegm fucceeds an oxly prmcxple,
little coloured at firft ; but, in proportion as the
diftillation advances, the oil which rifes is
thicker, and more coloured. - They are all cha-
ralterized by a fmcll of burning, and an acrid
tafte, that arife from the impreffion of the fire
itfelf. Thefe oils are moft of them refinous,
and the nitric acid eafily inflames them. They
may berendered more fluid and volatile by re-
peated diftillations.

3.. In proportion as the oil comes over, there
fometimes diftils carbonate of ammoniac, which
attaches itfelf to the fides of the veflels. It 1

ufl\i.; y

_vs {alt 'does not :

D
| R

_11 vegbtd.u €S.

that fhic-plants which-afford them
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as the cruciferous plants, do not contain it id
their natural ftate. It is therefore found wh
its component parts are volatilized and re ite
by the diftillation. o

4. All vegetables afford a very great quan-'
tity of gas by diftillation ; and their nature has |
an influence on the gafeous fubftances they
afford. Thofe plants which abound with refin,
afford much more hydrogenous gas ; while fuch
as abound with mucilage produce carbonic
acid. A

The mixture of thefe gafes forms an air which
is heavier than the common inflammable air,
on which account it has been found very little
adapted to acroftatic experiments.

The art of charring wood, or converting it
into charcoal, 1s an operation nearly fimilar tothe
diftillation we have juft defcribed. It confifts in
forming pyramids of wood, or cones truncated
at their fommit. The whole is covered with
earth, well beaten, leaving a lower and upper
aperture. The mafs is then fet on fires and
when the whole is well ignited, the combuﬁlon is
- ftopped by clofing the apertures through which
the current of air paffed. By this means the wa-
ter, the oil,and all the principles of the vegetable,
are diffipated, except the fibre. The wood in this

operation lofes three-fourths of its weight, and
: one-
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one-fourth of its bulk. According to Fontana
and Morozzo, it abforbs air and wateras itcools.
I am affured, from my experiments in the large
way, that pit-coal defulphurated (coaked) ac-
quires twenty-five pounds of water in the quin-
tal by cooling ; but the coal of wood did not
appear to me to abforb more than fifteen or
twenty. The futurbrand of the Icelanders is
nothing but wood converted into charcoal by
the lava which has furrounded it.—See Von -
Troil’s Letters on Iceland.

The charcoal which is the refidue of all
thefe diftillations, is a fubftance which deferves
an attention more particularly becaufe it en-
ters into the compofition of many bodies, and
bears a very great part in their phenomena.

Charcoal is the vegetable fibre very flightly
changed. It moft commonly preferves the
form of the vegetable which afforded it. The
primitive texture is not only diftinguifhable, but
{erves likewife to indicate the ftate and nature of
- the vegetable which has afforded it. Itisfome--
times h‘érd, fonorous, and brittle; fometimes
light, fpongy, and friable ; and fome fubflances
afford it in a fubtle powder, without confiftence.
The coal of oils and refins is of this nature.

Charcoal well made has neither fmell nor
O 4 Ulﬁc 5
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tafte ; and it is one of the moft ‘ndecompofa.' :
{ubftances we are acquamted with. 23
. Whendry, it is not changed by dlﬁlll&tlﬁ'ﬂ’
clofe veffels. But, when moift, it aﬁords hy
genous gas and carbonic#acid 3 which™ proves
the decompofition of the water, and the Combh
nation of one of its principles with the charcoal,
while the other is diffipated.. By fucceﬁ'ﬁ'es
moiftening and diftilling charcoal, it ‘ma
totally deftroyed. 2 ‘
Charcoal combines with ox1gene, dnd fofﬁl
the carbonic acid ; but this: cemb*matwn does
not take place unlefs their action be affifted 5y
heat. The charcoal which burns in a ch: mxnﬂ-v_

dith exhibits this 1efult,,:_g‘nd Wwe perceive two,
very immediate effects in % operation :—TI. A%
difengagement of heat, affor: cTed by the tranfition
of the oxigenous gas to the concrete ftate. 2 A,
production of carbonic acid : it is the foxma-
tion of this acid gas whxch renders it dangé?o‘gs ]
to burn charcoal in places where ‘the current
of air is not fuﬁiuenny rapid to carryt oﬁ;;the
‘carbonic acid as it is formed. 1‘;3;
Well-made charcoal does not change by
boiling in water. In procefs of time it gives a

flight reddith tinge to that fluid, which arifes
from the folution of the coaly refidue of the oils

Of
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of the vegetable mixed with the coaly. refidue
Bf;xhc' fibre.

- If the fulphuric acid be digefted upon char-
.coal, it is decompofed ; and affords carbonic
acid, fulphureous aeid, and fulphur.

Thenitric acid, when concentrated, is decom-
pofed with much gmater rapidity ; for if it be
pourcd upon very drg pOWdcr of scharcoal, it

it on fire. This inflammacion ‘may be facili-
%ediby heating the charcoal or the acid. If
the fluid which arifes in this experiment be
collo&ed ‘i& is” “found ro be carbonic acid, ni-
trous gas, and nitric acid. M. Prouft has ob-
ferved, that when the acid is poured into the
middle of the ehareoal, it does not take fire;
but that this eﬁmmedmtcly fucceeds if the
acid be fuffered to flow beneath the coal. It
Ry cven be inflamed by throwing it upon the

ic acid flightly heated.

f weak nitric acid be digefted upon charcoal,
it dxﬂ'ol\ es it, afflumes a red colour, becomes

> and acquires a bitter difagreeable tafte.

(fharcoal mixed with the fulphuric and ni-
tric falts, decompofes them ; when combined
with oxides, it revives the metals. All thefe
effets depend on its very great affinity with
the oxigene contained in thefe bodies. It is

. ufed to facilitate the decompoﬁtiori of falc-petre
| &= in

=

-
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in fome cafes, as in the compofition of gun--
powder, the black flux, &c.

Rouelle has obferved that the ﬁ_xed'alkal.i
diffolves a good quantity of charcoal by fufion,
The {ame chemift has difcovered that the ful-
phure of alkali diffolves it in the humid as
well as the dry way. -

Charcoal islikewife'capable of combining with
metals. It combines with iron in its firft fufion,
and mixes with it likewife in the cementation
by which fteel is formed. When combined with
iron in a fmall proportion of the metal, it con--
fticutes plumbago.. It is likewife capable of
combining with tin by cementation ; ta which
metal it gives brilliancy and: hardnefs, asI find
by experiment. B

CooH oA 2P, ]I

Concerning 1he Aftion of Water [ingly applz’d 16
Vegetables.

i % 7 E may confider the a&ion of water up-
on vegetables in two very different
points of view. Either the chemift apphes this’

fluid
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L]
fluid to the plant itfelf, to extraét and fepa-
rate the juices from the ligneous part: or elfe
the plant itfelf, being immerfed in this fluid, is
. from this time delivered to its fingle attion; and
_in that fituation becomes gradually changed
. and decompofed in a peculiar manner. In
thefe two cafes, the produts of the operations
.~ are very different. In the firft, the ligneous
tegure remains untouched, and the Juices
‘which are {eparated remain unchanged in the
fluid : in the fecond, more efpecially when ve-
gdables ferment in heaps, the nature of the
juices is partly changed, but the oils and refins
remain confounded with the ligneous tiffue; fo
that the refult is a mafs in which the difor-
ganized vegetablevi.s feen in a ftate of mixture
and confufion of the various prmcxples which
compofe it.
The chemift applies water to vegetables, to
extract their juices, according to two methods,
* which conftitute infufion and deco&ion.
Infufion is performed by pouring upon a
vegetable a fufficient quantity of hot water to
diffolve all its principles. The temperature of
the water muft be varied according to the
nature of the plant. If its texture be delicate,
or the aroma very fugacious, the water muft be

flightly heated ; but boiling water may be ufed
when
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when ‘the texture is hard and folid, and m@;‘c
efpecially when the plant has né fmell.

Decottion, which confifts in bo;}_mgl,wdte |
with the vegetable, ought not to be employed |
but with hard and inodorous: plants. This
~method is. rejected by many chemifis ;" becaufe |
they affirm that, by thus tormenting the plant, |
a confiderable quantity of fibrous matiené;gc .g
comes mixed with the Jmces.‘ Decaéti,of
generally banifhed from the treatment of o&o-
rant plants, becaufe it diffipates the volatlle oil
and aroma. The deco&@ion ufed in our kltchel;is
to prepare leguminous plants for food, has the
inconvenience of exwrating all the nutritive
parts, and leaving only thefibrous parenchyma. o
Hence arifes the advantage of the American
pot or boiler, in which the ouden ftuff is boiled
by fimple vapour, and confequently the nu-.
tritive principle remains in the vegetable ; to
which advantage we may add that of uﬁng,';anyi
water whatever, becaufe the fteam alone is ap-
plied to the intended purpofe.

But the infufion, deco&ion, and clarification
of juices, is notleft to the choice of the chemift,
when it is required to prepare any medicine ;
for thefe methods produce furprifing varieties
1n the virtue of remedies. Thus, for example,

ccording to Storck, the concentrated juice of
1

hemlock
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hemlock has no good qualities unlefs it be eva-
porated Without'being clarified.
In treating juniper berries by infufion, and
evaporation on a water bath to the confiftence
_of honey, an aromatic extra& is obtained, of a
faccharine colour : the deco@ion of the fame
 berries affords a lefs fragrant and lefs refinous
extract, becaufe thé refin {eparates from the oil,
and falls down.
The extrad of grapes, which is called r¢finé
in France, and moft f{weetmeats, are prepared
i this way.  * ‘
Extralts.are prepared in the large way for
{ale by the affiftance of water. We fthall con-
fine ourlelves to {peak of two only, the juice of
lignorice andiof cachou. The firft will afford an
example of deco&tion, and the fecond of in-
fufion.
_ XLhe extract of liquorice is prepared in Spain

by decoétion of thefhrub of the fame name.
This plant grows abundantly near our ponds ;
and we might at a {inall expence avail our-
felves of this {pecies of induftiy : 1 have afcer-
tained thata pound of this root affords two or
three ounces «of good extrat. The apothe-
caries afterwards prepare it jn various ways for
their {everal purpoefes, and to render its ufe
more convenient and agreeable.

The
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‘The cachou is extrafted in the Eaft Indies
_frorh an infufion of the feeds of a kind of palm,
While the feed is yet green, it is cut, infufed ip
hot water ; and this infufion is evaporated to the
confiftence of anextra, which isafterwards made
into lumps, and dried in the fun. M. de Juffieu
communicated tothe Academy, in the year 1720,
remarks by which he afcertains that the diffe-
rences in the feveral kinds of cachou arife
from the various degrees of maturity in the .
{eeds, and the greater or lefs quicknefs with
which the extratt is dried. :

The cachou of commerce is ufually impure ;
but it may be cleared of its impurities by dif-
folving, filtering, and evaporating it feveral
times.

The tafte of cachou is bitter and aftringent,
It diffolves very well in the mouth, and is ufed
as a reftorative. for weak ftomachs: it is made
into comfits by the addition of three parts of
fugar, and a fufficient quantity of gum adra-
gant.

When vegetables are immerfed in water,
their texture becomes relaxed ; all the foluble
principles are carried off ; and there remains only
the fibrous part diforganized, and impregnated
with vegetable oil, altered and hardened by the
reaction of other principles. This tranfition

' may
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may be very well obferved in marfhes, where
plants grow and perifh in great numbers, form-
ing mud by their decompofition. Thefe ftrata
of decompofed vegetables, when taken out of
the water and dried, may be ufed as the mate-
rial of combuftion. The {mell is unwholefome ;
but in {hops, or places where the chimneys draw
well, this combuftible may be ufed.
chetablré_{éf have been confidered as the caufe
of the formation of pit-coal ; but a few forefls
being buried ix'r the earth, are not fufficient to
form the mountains of coal which exift in its
bowels. A greater caufe, more proportioned to
the magnitude of the effect, is required ; and we
find it only in that prodigious quantity of vege-
tables which ‘grows in the feas, and is ftill in-"
creafed by the immerife mafs of thofe which are
carried down by rivers.. Thefe vegetables,
carried away by the currents, are agitated,
heaped together, and broken by the waves;
.and afterwards become covered with ftrata of
argillaceous or calcareous earth, and are decom-
pofed. It is eafier to conceive how thefe mafles
of vegetables may form ftrata of coal, than
that the remains of fhells dhould form the
greater part of the globe. ,
The' dire& proofs which may be given of
the truth of this theory are—

7 1. The
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1. The prefence of vegetables in coal
-mines. The bamboo and banana trees are
found in the coal of Alais. It is common to
find terrefirial vegetables confounded w1th ma-
rine plants.

2. The prints of fhells and of fith are like-
wife found in the ftrata of coaly and not unfre-
quently fhells themfelves. The plt tcoal of
Orf{an and Lhﬂ.t of Saint- Efput contain prodl-_ -
. glous number. ‘ e
3.t s ~Vld€ﬂtly feen, by the nature of the

mountains which contain charcoa], that their
formation has ‘been fubmarine’ for they all
confift either of fchiftus, or grit, or lime-{tone.
The fecondary fchiftus is 'aikind of coal in
which the earthy principle furedominates over
the bitununous. Sometimes even this fchiftus

is combu{lible, as is feen in that of St. George
thaud.  The texture of the vege-
tables, and the impreflion.of fith, are very,
in the {chiftus. The origin
is therefore {fubmarine; and
io likewife muft be the origin

diftributed in firata through- its
ll’puj»m. ;
The grit-ftone confifts of fand h eaped together,-

T T M LT, (NGE ol 1 »
carried 1nto tie sea by the rivers, and thrown up
againit the thores by the waves. The ftrata of

bicumen
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bitumen which are found in thefe cannot
therefore but come from the fea.

Calcareous earth rarely contains ftrata of coal,
but is merely impregnated with it, as at St.
Ambroife, ‘at Servas, &c. where the bitumen
fgems a cement with the calcareous. earth.

' Concerning Pit-Coal.

Pit-coal'is ufually found th ftrata in the earth,

~almoft always in mountains of {chiftus or grit.
It is the property of coal to burn with flame,

and the emiffion of much {moke.

The fecondary fchiftus is the bafis of all pit-
coal, and the quality of the coal moftly depends
upon the proportion of this bafis, When the

{chiftus predominates, the coal is heavy, and

leaves a very abundant earthy refidue after its
combuftion. This kind of coal is veined inter-
nally with flat pieces, or rather feparate maffes,
of {chiftus nearly pure, which we call fickes.

As the formation of the pyrites, as well as
that of coal, arifes from the decompofition of
vegetable and animal fubftances, all pit-coal is
more or lefs pyritous ; {o that we may confider
pit-coal as a mixture of pyrites, {chiftus, and
bitumen. The different qualities of coal arife
therefore from the difference in the proportions

of thefe principles,
5| R When
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. When the pyrites is very abundant, the coal
exhibits yellow veins of the mineral, which are
decompofed as foon as- they come in conta&
with the air; and form an eflorefcence of ful-
phate of magnefia, of iron, of alumine, &c,

- When pyritous coal is fet on fire, it emits L
infupportable fmell of fulphur; but when the
combuftion is infenﬁble,'inﬂammation‘ is’ fre-
quently produced by*the decompofition of the py-
rites; and it is this which occafions the inflamma-
tion of feveral veins of coal. There are veins of
coal on fire at St. Etienne in Forgz, at Crams
fac in Rouergue, at Roquecremade in the dio-
cefe of Beziers; and 1t is not rare to fee the
fire deftroy confiderable maffes of pyritous coal,
when the decompofition is favoured by the con-
eurrence of air and water.  If the inflammation *
be excited in more confiderable maffes of bi-
tumen, the effe@ts are then more ftriking ; and it
1s to a caufe of this nature that we ought to refer
the origin and effe& of voleanos.

When the fchiftus, or flaty principle, predomi-
nates in coals, they are then of a bad quality,
becaufe their earthy refidue is more confidera-
ble. .

The beft coal is that in which the bittiminous
principle is the moft abundant, and exempt from
all impurity.  This coal fwells u p when it burns,

; =
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‘and the fragments adhere together : it is more
particularly upon this quality that the practice
of the operation called defulphurating or purify-
ing of coal depends. This operation isanalogous
to that in which wood is converted into charcoal.
An the defulphuratlon, pyramids are made, which
‘are fet on fire at the centre.  When the heat has
-firongly penetrated the mafs, and the flame if-
_{ues out of the fides, - 1- s then covered with
~moift earth; the combufhon 1s fuffocated, the
“bitumen is diffipated in fmoke, and there re-
mains only a light fpungy coal, which attrads
the air and humidity, and exhibits the fame phe-
‘nomena in its combuftion as the coal of wood.
When it is well made, it gives neither flame nor
' fmoke ; but it produces a ftronger heat than that
of an equal mafls of pative coal. This opefatiou
received thename of defulphurating (de foufrage)
from a notion that the coal was by this means de-
prived of its fulphur; but it has been proved
that all coals which are capable of this operation,
‘contain {carcely any fulphur.

It was for a long time {uppofed that the {mell
of pit-coal was unwholefome ; but the contrary
is now proved.' Mr. Venel has made many
experiments on this {ubje&, and is convinced
than neither man nor animals are incommoded

by this vapour. Mr. Hoffinan relates that dif-
P2 orders
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orders of the lungs are unknown in the v:.llagm,
of Germany, where this combuflible only is
ufed. I think that coal of a good quality does
not emit any dangerous vapour ; bug when it is
pyritous its {mell cannot but be hurtfal.
~ 'The ufe of coal is generally apphcable to thc
arts ; and nature appearsito have conc,ealed'thefc.
magazines of combuftible matter, to,give us time
to repair our exhaufted forefts. Thefe mines
are very abundant and numerous in the kmg—
dom of France.  Our province contains many,
and we have more than twenty which are in full
work. Pit-coal is applied in England even to
domeftic ufes, and this part of mineralogy is
very much culivated in that kingdom. Indivi-
duals have there undertaken the moft confidera-
ble enterprizes inthis way. The Duke of Bridge-
water has made a canal, at Bridgewater, two
thoufand five hundred toifes in length to facili-
tate the working of the coal mines in Lancafhire.
It coft five million of livres : part of it is carried
under a mountain ; and it paffes fucceffively un-
der as well as over rivers and highways. In our
province we are in want of roads only for the
tranf{portation of our coal ; and Languedoc has
not had the fpirit to perform a work which a pri-
vate individual has executed in England.
In Scotland, Lord Dundonald has erected fur-
naces
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‘naces in which the bitumen is difengaged from
coal; and the vapours are received and conden{-
ed in chambers, over which he hag caufed a river
to flow for the purpofe of cooling them. Thefe
condenfed vapours fupply the Englifh navy with
as much tar as it requires. *Becher, in his work
intitled * Foolith: Wifdom, or Wife Folly,”
printed at Franckfort in 1683, affirms thathe
fucceeded in appr opriating; the bad tuif of Hol-
land, and the bad coal of England, to the com-
mon ufes, He adds that he obtained tar {upe-
rior to that of Sweden by a procefs fimilar to that
of the Swedes. He affirms that he had made
this known in England, and fhewn it to the
- King,
 Mr.Faujas has carried the procefs of the Scotch
nobleman into execution at Paris. The whole
confifts in fetting fire to the coal, and extinguilh-
ing it at the proper time,‘ that the vapour may
pafs into chambers containing water for the pur-
pofe of condenfing them. *This tar appeared to
be fuperior to that of wood.

Pit-coal likewife affords ammoniac by diftilla-
tion, which is diffolved in water, while the oil
floats abave.

When coal is deprived by combuftion of all
the oil and other volatile principles, the earthy

refidue contains the fulphates of alumine, iron,
P magnefia,
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magnefia, lime, &c. - Thefe falts are all formed
when the combuftion is flow ; but when it is rapid
the fulphur is diffipated,’and there ‘remain_only
the élumigous: magnefian, calcareous, and other
earths. The alumine moft commonly predomi-
nates. 2 5 :

Naptha, petroleum, mineral pitch, and afphal-
tes, are only flight modifications of the bitumin-
ous oil {oabundant in pit-coal, This oil, which
the fimple heat of the decompofition of the py=
rites 1s fufficient to difengage from the coal, res
ceives other modifications by the impreffion of
the external air. ‘

Petroleum, or the oil petrol, is the firfk
alteration. This oil is found near volcanos, in
the vicinity of coal mines, &c. We are ac-
quainted with feveral {prings of this petroleum,
There is one at Gabian in the diocefe of Be-
ziers. It is carried out by the water of a f pring
which 1flues from the lower part of a mountain
whofe fummit is volcanized.

The {mell of petroleum is difagreeable: its
colour is reddifh ; bur it may be rendered clear
by diftilling it from the clay of Murviel?

Naptha is merely a variety of petroleum,

Near Derbens, on the Cafpian Sea, there are
fprings of naptha, which Kempfer vifited about
4 century ago, and of which he has left a de-
{cription,

E heré
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. There is a place known by the name of the
Perpetuial Fire, where the fire burns without ceal-
ing. The Indians do not attribute the origin of
this inextinguifhable fire to naptha ; but they
maintain that God has confined the Devil in this
place, to deliver, man from him. They go in
pilgrimage thither; and make their prayers to
God that he will not fuffer this enemy of mankind
to efcape. ros :

‘The earth impregnated with naptha is calca-
reous, and effervefces with acids; it takes fire
by the conta& of any ignited body whatever.

This perpetual fire is of great ufe to the inha-
bitants of Baku. They pare off the furface of
this burning foil, upon which they make a heap
of limeftones, and cover it with the earth pared
off; and in two or three days the lime 1s made.

The inhabitants of the village of Frogann re-
pair to this.place to cook their provifions.

The Indians affemble from all parts to adore
the Eternal Being in this place. Several temples
were built, one of which is ftill in exiftence. Near
the altar there is a tube inferted in the earth, two
or three feet in length; out of which iffues a
blue flame, mixed with red. - The Indians pro-
ftrate themfelves before this tube, and put them-
felves into attitudes which areexceedinglyftrange

“and painful.
: P4 Mr.
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Mr. Gmelin obferves that two kinds of nap-
tha are diftinguithed in this country ; the one
tranfparent and yellow, which is found in a well.
This well is covered with ftones {meared with a
cement of fat earth, in which the name of Kan
1s engraved ; and no one is permitt’ed to break
this fealed covering but thofe who are deputcd
from the Kan.

Mineral pitch is likewife a modification of
petroleum It is found in Auvergne, at a place
called Puits de Lapege, near Allais,, in an exa
tent of feveral leagues, which. comprehends Sers
vas, Saint Ambroix, &c. .

The calcareous ftone is 1mplegnated with a
bitumen which is foftened by the heat of fum-
mer, when it flows from the rocks, and forms a
very beautiful flala&ites. It forms mafles in
the fields, and impedes the paflage of carriages :
the peafq.r\ts ufe it to mark their fheep. This
ftone emits an abominable {mell when rubbed.
The epifcopal palace of Alais was paved with
It in the time of Mr. Davejan ; but it became
neceffary to fubftitute other ftone in its ftead. It

1s afferted that mineral pitch was ufed to cement
the walls-of Babylon.

Afphaltes, or bitumen Judaicum, is black
brilliant, ponderous, and very brittle.

Itemits a fmell by frxchon s and is found float-

mg :
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ing on the water of the lake Afphaltites, or the
Dead Sea.

The afphaltes of commerceis extra&ted from
the mines of Annemore, and more particularly
in the principality of Neufchatel. Mr. Pallas
found fprings of afphaltes on the banks of the
Sock, in Pruffia. .

Moft naturahﬁs confi dg:r it as amber decom-
pofed by ﬁre : "%

Afphaltes liquefies on the fire, {wells up, and
affords flame, with an acrid difagreeable fmoke.

By dlﬁxllatlon it affords an oil refembling pe- -
troleum. The Indians and Arabs ule i it inftead
of tar, and it is a component part of the varnifh
of the Chinefe. '

Yellow amber, karabe, orthe eletram of the
ancients, is in yellow or brown pieces, tranfpa-
rent or opake capable of a pOllﬁ] becoming
eleCtric by frition, &c.

It 1s friable and brittle. 4

Therc isno'{ubftance on which the imagina-
tion of poets has been more exercifed than this.
Sophocles had affirmed that it was formed in
India by the tears of the fifters of Meleager,
changed into birds, and deploring the fate of
their brother ; but one of the moft interefting
fabulous origins which have beenattributed to it

1s aﬂ'orded by the fable of Phaeton burning the
heaveas
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heavens and the earth, and precipitated by the

thunder of Jove-into the waters of Eridanus,
His fifters are defcribed weeping ; and thePre-

cious tears fell into the waters without rmxmg

with them, became folid. without lofipg their

tranfparency, and were converted into the yellow

amber fo highly valued by the anslents.—Sec

Bailly.

Amber Eoﬂ'eﬁ“cs lefs coaly matter than any,
other bitumen. 4

It is frequently found difperfed over ftrata of

. pyritous earth, and covered with a ftratum of
wood, abounding with a blackith bituminous
matter.

Itis found floating in the Baltic Sea, on the
coaft of Ducal Pruffia ; it is alfo found near Sif-
treron in Provence.
~ No other chemical ufe was for a long time
made of amber, than to form compofitions for
medicine and the arts. We are indebted to
Neumann, Bourdelin, and Pott for a tolerably
accurate analyfis of this bitumen. The two
conflituent principles exhibited in the analyfis
of amber, are the falt of amber, or {uccinic acid,
and a bituminous oil

To extra& the fuccinic acid, the amber is
broken into {mall pieces, which are put into a
retort, and diftilled with a {uitable apparatus

UPOﬂ
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.'upon a fand bath. When the fire is carefully ma-
naged, the productsare—1. An infipid phlegm.
2. Phlegm holding a fmall pertion of acid in
folution.-.3. A concrete acid falt, which attaches
itfelf to the neck of the retort. - 4. A-brownand
thick oil, which has an acid {mell.

The concrete falt always retains a portion of
oil * in its firft diftillation. Scheffer, in his Lef-
fons of Chemiftry, propofes to diftil it with fand ;
Bergmann with white clay ; Pott advifes folution
in water,and filtration through white cotton ; after
which the fluid is to be evaporated, and is found
to be deprived of the oil, which remains on the
cotton. Spielmann, after Pott, propofes to dif-
til it with the muriatic acid; it then fublimes
white and pure. Bourdelin clears it of its oil
by detonation with nitre. This faltis prepared
in the large way at Koningfberg, where the
fhavings and chips of amber are diftilled.

The fuccinic acid has a penetrating tafte,
and reddens the tincture of turnfole. Twenty-
four partsof cold water, and two of boiling water,
diffolve one of this acid. If a faturated folution
of this falt be evaporated, it cryftallizes in trian-
gular prifms, whofe points are truncated.

Mr. De Morveau obferves that its affinities
are barytes, lime, alkalis, magnefia, &c.

* Acide in the original: doubtlefs by overﬁghF. T.
' 6 The
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The oil of amber has an agreeable fmell : ie
may be deprived of its colour by diftillation
from white clay. Rouelle diftilled it  with-
water. When mixed with ammoniac’it forms a
liguid foap, known by the name of Eau de Luce.

To make eau de luce, 1 diffolve Punic wax
in-alcchol, with “a fmall quantity of oil of am-
ber ; and on this I pour the pure volatile alkali.

Alcohol attacks amber, and acquires a yel-
low colour. Hoffmann prepares this tin&ure
by mixing the {pirit of wine with an alkali.

The medical ufe of amber confifts in burn-
1ng it, and receiving the vapour on the difeafed
part. Thefe vapours are ftrengthening, and
remove obftructions. The oil of amber is ap-
plied to the fame ufe. A fyrup- of amber is
made with the {pirit of amber and opium, which
1s ufed ta advantage as a fedative anodyne
medicine. The fineft pieces of amber are
ufed to make toys. Wallerius affirms that the
moft tranfparent pieces may be ufed to make
mirrors, prifms, &c. It is faid that the King
of Pruffia has a burning mirror # of amber one
foot in diameter ; and thar there is a column of
amber in the cabinet of the Duke of Florence
ten feet high, and of a very fine luftre.

* Soin the original ; but the matter as well as the properties
o tlns fubflance put it out of doubt that it jhould be lens. T\

7 Concerning
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Concerning Volecanos.

The combuftion of thofe enormous maffes of
situmen which are depofited in the bowels of
the earth, produces volanos. They owe their
origin more efpecially to the ftrata of pyritous
coal. The decompofition of water upon the
pyrites determines the heat, and the produc-
tion of a great quantity of hydrogenous gas,
which exerts itfelf againft the furrounding ob-
ftacles, and at length breaks them. This effe&t
is the chief caufe of earthquakes ; but when the
concourfe of air facilitates the combuftion of the
bitumen and the hydrogenous gas, the lame is
feen toiffue out of the chimneys or ventswhich are
made : and this occafions the fire of volcanos.

There are many volcanos ftill in an a&ive
ftate on our globe, independent of thofe of Italy,
which are the moft known. The abbé Chappe
has defcribed three burning in Siberia. An-
derfon and Von Troil have defcribed thofe of
Iceland. Afia and Africa contain feveral : and
we find the remains of thefe fires or volcanic
produés in all parts of the globe.

Naturalifts inform us that all the fouthern
iflands have been volcanized ; and they are feen
daily to be formed by the action of thefe fubter

raneocus
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raneous fires. 'The traces of fire exift evert
immediately around us. The fingle province
of Languedoc contains more extiné voleanos
than twenty years ago were knows (o exil
through all Europe. The black colour of the
{tones, their fpungy texture, the other products
of fire, and thev‘indentity-‘of -thefe fubflances
with thofe of the volcanos at prefent burning,
are all in favour of the opinion that their origin
was the fame *, ‘

When

*A volcano was announced and defcribed to be burning i
Languedoc, refpecting which it is neceflary to give fome elus
cidation.. This pretended volcano is known by the name of
the Phofphorus of Venejan. - 5

Venejan is a village fituated at the diftance of a quarter of 2
league from the high road between St. Efprit and Bagnols.
From time immemorial, at the return of {pring, a fire was
feen from the high road, which inereafed during the fummer;
-was gradually extinguifhed in autumn, and was vifible only in
the night. Several perfons had at various times dire&ed their
courfe from the high road, in a rigilt line towards Ventjan, to
verify the fa& upon the fpot : but the neceffity of defcending
intoa deep valley before they could arrive thither, occafioned
them to lofe fight of the fire 5 and on their arrival at Venejan
MO appearance was feenr in the leaft refembling the fire of @
volcano.  Mr, de Genflane defcribes this phenomenon, and
compares it to the flafhing of a ftrong aurora borealis: he
even fays that the couﬁtry is volcanic. ~ Hift. Nat. du Lan~
guedoc, Diocefe d’Uzes.— A ¢ length, in the courfe of the
laft four or five years, it was obferved that thefe fires were

multiplied
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“When the decompofition of the pyrites is ad-
vanced, and the vapours and elaftic fluids can
no Ionger be contained in the bowels of the
carth the ground 1s fhaken, and exhibits the
phenomena of earthquakes. Mephitic va-
pours are multplied on the furface of the

multiplied in the {pring ; and that, inftead of one, there were
three. Certain philofophers of Bagnols undertook the pro-
je& of examining this phenomenon more clofely ; and for this
purpofe they repaired to a fpot between the high road and
Veneﬁ

other implement which they conceived to be neceffary for
making their obfervations. At midnight, four or five of the
party were deputed and direted towards the fire ; and thofe
who remained behind direéted them conﬁant]y in their way
by means of their fpeakmg trumpets. They at lalt arrived
at the village, where they fourd three greupes of women
winding filk in the middle of the ftreet by the light of a fire
made of hemp ftalks. All the volcanic phenomena then
difappeared, and the explanation of the obfervations made on
this fubje®t became very fimple. In the fpring, the fire was
weak, becaufe it was fed with wood, which afforded heat and
light ; during the fummer, hemp ftalks were burned, becaufe _
light only was wanted. At that time there were three fires,
becaufe the fair of Saint Efprit was near at hand, at which
they fold their filk, and which confequently put them under
the neceflity of expediting their work. As thefe obfervers
announced their arrival with much noife, the country people
drove them back by a fhower of ftones, which the Don Quix-
otes of natural hiftory might have taken for a volcanic
«ruption. 3

» armed with torches, {peaking trumpets, and every

ground,
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.ground; and dreadful hollow noifes are heards
In Iceland, the rivers and {prings are {wallowed
up: a thick f{moke, mixed with f{parks and
lightning, is then difengaged from the erater ;-
and naturalifts have obferved that, when the
fimoke of Vefuvius takes the form of a pine, the
eruption is near at hand. '

To thefe preludes, which fhew the. internal
agitation to be great, and that obftacles oppofé
the ifflue of the volcanic matters, fucceeds an
eruption_ of ftones and other produéts, yhich
the lava drives before it; ‘and laftly - ap-
pears a river. of lava, which flows out, and
{preads itfelf down the fide of the mountain.
At this period the calm is reftored in. the
bowels of the earth, and the eruption continues
without earthquakes. The violent efforts of
the included matter fometimes caufe the fides
of the mountain to open ; and this is the caufe
which has fucceflively formed the {maller
mountains which furround volcanos. Monte-
nuovo, whichis a hundred and eighty feet high,
and three thoufand in breadth, was formed in &
night, :

‘This crifis is fometimes fucceeded by an erup-
tion of athes which darken the air. ‘Thefe
athes are the laft refult of the alteration of thé
coals ; and the matter which is firft thrown OUE

5
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fs that which the heat has half vitrified. In the
year 1767, the afthes of Vefuvius were carried
'Wenty leagues out to fes, and the ftreets of
Naples were covered with them.  The report of
Dion, concerning the eruption of Vefuvius in
the reign of Titus, wherein the afhes were car-
ried into Africa, Egypt, and Syria, feems to
be fabulous. Mr. de Sauffure obferves that the
{oil of Rome is of this charatter, and that the
famous catacembs are all made in the volcanic
afthes..

It muft be admitted, however, that the force
tvith which all thefe produéts are thrown, is af=
tonithing. In the year 1769, a ftone twelve
feet high, and four in circumference, was
thrown to the diftance of a quarter of a mile
from the crater: and in the year 1771 Sir
William Hamilton obferved ftones of an enor-
mous fize, which employed eleven feconds in
falling.

The eruption of voleanos is frequently aque-
ous : the water, which is confined, and favours
the decompofition of the ﬁ}rrites, is fometimes
ftrongly thrown out. Sea falt is found among
the ¢jected matter, and likewife fal ammoniac. In
the year i630, a torrent of boiling water, mixed
with lava, deftroyed Portici and Torre del

Greco. Hamilton faw boiling water ejected:
Mor. 11h: Q. . e
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The {prings of boiling water in Iceland, and al
the hot {prings which abound at the {urface of the
globe, owe their heat only to the decompofition
of pyrites. "'\G)

Some eruptions are of a2 muddy fubftance ;
and thefe form the tufa, and the puzzolano.
The eruption which buried Herculaneum is of
this kind.* Hamilton found an antique head,
whofe impreffion was well enough preferved
to anfwer the purpofe of a mould. Hercula-
neum, at the leaft depth, is feventy feet under
the furface of the ground, and often at one
hundred and twenty.

The puzzolano is of various colours. Itis
ufually reddith ; fometimes grey, white, or
green : it frequently confifts of pumice ftone
in powder; but fometimes it is formed of cal- ’
cined clay. One hundred parts of red puzzo-
lano afforded Bergman, filex 53, alumine 20
lime 5, iron 20.

When the lava is once thrown out of the
crater, it rolls in large rivers down the fide
of the mountain to a certain diftance, which
forms the currents of lava, the volcanic caufe- l
ways, &c. The furface of the lava cools, and
forms a folid cruft, under which the liquid lava
flows.  After the eruption, this cruft fometimes

remains, and forms hollow galleries, which
Mefirs.
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Meflrs. Hamilton and Ferber have vifited : it
is in thefe hollow places that the fal ammoniac,
the marine falt, and other {ubftances, {ublime,
A lava may be turned out of its courfe by
oppofing banks or dikes againft it: this was
done in 1669, to fave Catania ; and Sir William
Hamilton propofed it to the king of Naples, to
preferve Portici.

The currents ‘of lava fometimes remain fe-
veral years in cooling.  Sir William Hamilton
obferved, in 1769, that the lava which flowed
in 1766 was ftill {moking in fome places.

When the current of lava is received by
water, its cooling is quicker ; and, the mafs of
lava fhrinks fo as to become divided into thofe
columns which are called bafaltes. The fa-
mous Giants Caufeway is the moft aftonifhing
effect of this kind which we are acquainted
with. Itexhibits thirty thoufand columns in front,
and is two leagues in length along the fea coaft.
Thefe columns are between fifteen and fixteen
~ inches in diameter, and from twenty-five to
thirty feet long.

The bafaltes are divided into columns of
four, five, fix, and feven fides. The emperor
Velpafian made an entire ftatue, with fixteen
children, out of a fingle column of bafaltes,

Q2 which
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which he dedicated to the Nile, in the Temple
of Peace.

Bafaltes afforded Bergman, per qumtal ﬁlex
56, alumine 135, lime 4, iron 25.

Lava is fometimes {welled up and porous:

The lighteft is called pumice-ftone.

The {ubftances thrown out by volcanos aré:

not aitered by fire. They eject native fubftances;
fuch as quartz, cryftals of amethyft, agate,
gypfum, amianthus, feld-fpar, mica, fhells;
{chorl, &c.

The fire of volcanos is feldom ftrong enough-

to vitrify the matters it throws out. 'We know
only of the yellowifh capillary and flexible glafs
thrown out by the volcanos of the ifland of

Bourbon on the fourteenth of May 1766 (M.

Commerfon), and the lapis gallinaceus ejected

by Hecla. Mr. Egolfrjoufon, who is employed
by the Obfervatory at Copenhagen, has fettled
i Iceland, where he ufes a mirror of a tele-
fcope which he has made out of the black agate
of Iceland. ‘

The flow operation of time decompofes la-»

vas, and their remains are very proper for.ve-

getation.  The fertile ifland of Sicily has been

every where volcanized. I obferved feverat
ancient volcanos at prefent cultivated ; and the

line which feparates the other earths from the

volcanié
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volcanic earth, conftitutes the limit of vegetation.
The ground over the ruins of Pompeia is highly
cultivated.  Sir William Hamilton confiders
{ubterrancan fires as the great vehicle ufed by
natare to extrad virgia earth out of the bowels
of the globe, and repair the exhaufted furface.
The decompofition of lava is very flow.
Strata of vegetable earth, and pure lava, are
occafionally found applied one over the other;
which' denote eruptions made at diftances of
time very remote from each other, fince it re-
quires nearly two thoufand years before lava
receives the plough. An argument has been
drawn from this phenomenon to prove the anti-
quity of the globe : but the filence of the moft
ancient = authors concerning the volcanos of
our kingdom, of which we find fuch frequent
traces, proves that thefe volcanos have been ex-
tinguithed from time immemorial ; a circum-
ftance which carries their exiftence to a very
diftant period. Befides this, feveral thoufand
years of conne@ed obfervations have not af-
forded any remarkable change in Vefuvius or
Etna ; 5 ne‘ir’erthelef's, thefe erormous moun-
tains ;u'e all volcanized, and confequently
formeé of firata applied one upon the other.
The prodigy becomes much more ftriking,
when we obferve that all the {furrounding coun-

Q3 uy,
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try, to very great diftances, has been thrown out
of the bowels of the earth.

The height of Vefuvius above the level of the
fea is three thoufand fix hundred and fifty-nine
feet; its circamference thirty-four thoufand
four ‘hundred and forty-four. The height of
Etna is ten thoufand and thirty-fix feet; and
its circumference one hundred and eighty thou-
fand.

The various volcanic produts are applicable
to feveral ufes. :

1. The puzzolano is of admirable ufe for
building in the water : when mixed with lime,
it fpecdily fixesitfelf ; and water does not {often
it, for it becomes continually harder and harder.
I have proved that calcined ochres afford the
fame advantage for this purpofe; they are
made into balls, and baked in a potter’s furnace
in the ufual manner. The experiments made
at Sette, by the commiffary of the provinte,
prove that they may be fubftituted with the

greateflt advantage, inftead of the puzzolano of
Italy.

2. Lava is likewife fufceptible of vitrifica-
tion; and in this ftate it may be blown into
opake bottles of the greateft lightnefs, as I have
done at Erepian and at Alais. The very hard
lava, mixed in equal parts with wood afhes
Fa and
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and foda, produced an excellent green glafs.
The bottles made of it were only half the
weight of common bottles, and much ftronger ;
as was proved by my experiments, and thofe
which Mr. Joly de Fleury ordered to be made
under his adminiftration. '

3. Pumice ftone iikewife has its ufes ; it is
more efpecially ufed to polith moft bodies
which are fomewhat hard. It is employed in
the mafs or in powder, according to the in-
tended purpofe. Sometimes, after levigation,
it is mixed with water to render it {ofter.

C-iH A, P IT1.

Concerning the Decompofition of Vegetables in the
Bowels of the Earth.

ERBACEOUS plaats, buried in the
earth, are flowly decompofed; but the
waters which filter through and penetrate them
relax their texture. The falts are extrafted;
and they become converted into a ftratum of
blackifh matter, in which the vegetable texture

Q4 5
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is ftill difcernible, Thefe ftrata are fometimes
perceived in digging into the earth. But this
alteration 1s infinitely more perceptible in wood
itlelf, than in herbaceous plants. The ligneots
body of a tree buried under the ground becomes:
of a black colour, more friable, and breaks
fhort 5 the fracture 1s flining ; and the whole
mafs appears, in this ftate, to form an uniform
fubftance, capable of the fineft polith. The
wood thus changed is called Jet. In the envi-
rons of Montpellier, near St. Jean de Cucule,
feveral cait loads of trunks of trees have been
dug up, whofe form was perfetly preferved, but
which were conyerted into jet. I have myfelf
found a wooden peal converted into jet. In the
works at Nifmes pieces of wood were found en-
tirely converted into the ftate of jet. In the
neighbourhood of Vachery, in Gevaudan, a jet
is found, in which the texture of the walnut-
tree is very difcernible. The texture of the
beech is feen in the jet of Bofrup in Scania. In
Guelbre a foreft of pines has been difcovered
buried beneath the fand ; and at Beichlitz two
ftrata of coal are wrought, according to Mr.
Jars, the one bituminous, and the other of foffil
wood. I preferve in the cabinet of mmcl_’a;!@gy
of Languedoc, feveral pieces of wood, whofe ex-
ternal part Is in the ftate of jer, while the int
ternal
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ternal part {till remains in'the ligneous ftate ; fo
that the tranfition from-the one to the other
may be obferved,  o-zis :

~Jetis capable of receiving ithe moft perfect
polifh. = It is made into teys,:fuch as buttons,
fnuff-boxes, necklaces, and other ornaments. Is
is wrought in Languedag, negr Saint Coldmbe,
at the diftance of three leagues from Caftelnau-
dray. It is ground down, and cut into facets, by
mills.
~ Jet foftens in the ﬁre, and burns with the
emiflion of a fetid odour. It affords an oil
which is more or lefs-black, but may be ren-
dered colourlefs by repeated diftillations from
the earth of Murvxe] s

C i AR ""IV.

Concemmg the Attign of Azr and Heat upon Vege-
tables.

HEN heat is applied to a vegetable
expofed to the air, certain phenomena

are produced, which depend on the combination
of
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of pure air with the inflammable principles of
the plant; and this is combuftion.

In order to produce a commencement, a heated
body is applied to the dry wood which is “frr-
tended to be fet on fire. By this means the
principles are volatilized in the fame order as
we have pointed out in the preceding article,
A fmoke is produced, which is a mixture of water,
oil, volatile falts, and all the galequs produéts
which refult from the combination of vital air
with the feveral principles of the vegetable.
The heat then inereafes by the combination of

“the air itfelf, becaufe it pafles to the concrete
ftate : and when this heat is carried to a certain
point, the vegetable takes fire, and the combuf-
tion proceeds until all the inflammable princi-
ples are deftroyed.

In this operation there is an abforption of
vital air, and a produ&@ion of heat and light,
The combuftion will be ftronger in proportion as
the inflammable principle is more abundant,
as the aqueous principle is lefs abundant, as the
wood 1s more refinous, and as the air ls purer
and more condenfed. ; :

The difengagement of heat and light is more
confiderable, accordingly as the combination of
vital air is ftronger in a given time.

The refidues of combuftion confift of fub-

ftances
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ftances which are volatilized, and fixed f{ub-
ftances y the one forms the foot, the other the
afhes.

~“The foat partly arifes from fubftances imper-
fe&ly burned, decompofed only in part, which
have efcaped the aétion of vital air. Hence it
1s that the {oot may be burned over again: and
hence likewife it is that, when"the combuftion
1s very rapid and effectual, there is no percepti-
ble {fmoke; becaufe all the inflammable matter
"is then deftroyed, as in the cylinder lamps,
violent fires, &c.

The analyfis of foot exhibits an oil which
may be extracted by diftillation ; a refin which
may be taken up by alcohol, and which arifes
either from the imperfe& alteration of the refin
of the vegetable, or the -conibination of vital
air with the volatile oil.» It likewife affords an
acid, which is often formed by the decompofi-
tion of mucus; and it is this acid, of great utility
in the arts, for which the Academy of Stockholm
has defcribed a furnace proper for colletting
it. Soot likewife affords volatile falts, fuch as
the carbonate of ammoniac, and others. A
flight portion of fibrous matter is likewife vola-
tilized by the force. of the fire, 'and we find it
again in the foot.

- The fixed principle remaining aft’cr combuf-
: tion,
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tion, forms the athes. T hey contain falts, earths,
and metals, of which we have already -treated.
The falts are fixed alkalis, fulphates, nitrates,
muriates, &c. the/metals are iron, gold, man-
ganefe, &c. and ‘the earths are alumine, lime,
{ilex, and magnefia, B

C.H ASR. V&

Concerning the Attion of Air and Water, vhich de-
termine @ Commencement of Fermentation that

Jeparates the Vegetable Fuices from the Ligneous
Pareiine

HE N the decompofition of vegetables

is facilitated by the alternate action of air

and water, theirjorganization becomes deﬁroyed; ’
the connection between the various principlés.
is broken; the water carries away the juices; and
leaves the fibrous fkeleton naked, {ufficiently co-
herent, and fufficiently abundant in certain vege-
tables, to be extrated in this way. Hempf;‘is pre-
pared in this manner. The abbé Rozier attributes ;
the advantage of watering to the fermentation
of the mucilaginous part. .M. Prozet has proved
: ' that
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that hemp contains an extraltive anda refinous
‘part ; and that the watering deftroys the former,
and the fecond is-detached almoft mechanically.
It has been obferved that theaddition of a fmall
quantity of alkali favours this operation.

~ Running water is preferable to ftanding wa-
ter ; becaufe ftanding water keeps up and deve-
lopes a ftronger fermentation, which atracks the
ligneous part. It has been obferved that flax
prepared in running water is whiter and ftronger
than that which is prepared in ftanding water.
The ftagnant watér has likewife the inconve-
nience of emitting an unpleafant {mell, perni-
cious to the animal ceconomy. The addition
of alkali corrects and prevents this effect.

- In the diocefe of Lodeve, the young {hoots of
the Spanifh genet are prepared by a-very fimple
procefs, It is fown on'the high grounds, where
it is left for three years; at the end of which
time the fprigs or young fhoots are cut, and
fornied into bundles, which are fold from twelve
' to fifteen fous each. The firft operation confifts
in crufhing them with a beetle. The following
day they are laid in a running ftream, with
' ftones upon them, to prevent their being wafthed
‘ayay. In the evening they are:taken out, and
_laid in'a heap on the banks of the river, upon
firaw or fern, covering them with the fame, and

‘s loading
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loading the heap with ftones : this op‘eratiéﬁ
they call mettre & couvert, - Every evening they
throw water on the heap. At the end of eight
days they open the mafs, and find that the bark
is eafily feparated from the wood. They take
the packets, one after theother, and beat and rub
them ftrongly with a flatftone, till the epidérmis
of the extremities is well cleared off, and the
whole ftem becomes white. ' It is then hung to
dry; and the bark which was feparated from
the ligneous fubftance, is carded and {pun,
and made into very ufeful cloth. The peafants
are acquainted with no other linen for cloths;
facks, fhirts, &c. Every one prepares his own,
none being made for fale.

The genet, genifta juncea, has likewife the
advantage of affording a green food to cattle
during the winter ; at the fame time that it
fupports the earth by its roots, and prevents its
being carried down into the valleys. The bark
of the mulberry tree may be treated in the fame
manner.  Olive de Serres has deferibed a good
procefs for this purpofe.

It is the fkeleton formed by the vegetable
fibre only, and deprived of all foreign matter;
which is ufed to make cloth ; it is the moftin-
corruptible principle of vegetation : and when
this fibre, being converted into cloth,. can:

no
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no longer be ufed as fuch, it is fubjetted to
extreme divifion, to convert it into paper.
The operations for this purpofe are the follow-
ing :—The rags are cleaned, and laid in water
to rot; after which they are torn by hooked
peftles moved by water: the fecond peftles un-~
der which they are made to pafs, are not armed
with hooks like the firft, but merely with round
nails : the third are of wood only. By this
means the rags are converted into a pafte, which
1s attenuated ftill more by boiling. This pafte
is received in wire moulds, dried, and forms
blotting paper. Writing paper 1s dipped in

fize, and fometimes glazed.

g HE AR, VI

Concerning the Aftion of Air, of Heat, and of Water
upon Vegetables.

‘H E N the various juices of vegetables
are diffufed in water, and the action of

this fluid is faveured by the combined ation g)f
2 air
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air and heat, a."défﬁmpoﬁéon of thefe Juxceé
enfues.  The bxigenous gas may'.be confidered
as the firflt agent of fermientation : it is afforded
either by the atmofphere, or by the water which
is decompofed.

It was from an obfervation of thefe facts that
Becher thought hinifelf authorized to eonf der
fermentation as a kind of combuftion :<¢¢ Nami
combuﬁxo, fet cdlcinatio per fortem ignem,
Ticet putrefa&loms 1] pecnes, e;demque analoga.

denfioris rarefattio, particularumque ’a'éreafum
interpofitio, ex quo concluditur debere in atre
fierl, nec nimium frigido nec nimium calido, ne
partes raribiles expellantur, in aperto tamen
vafe, vel tantum vacuo ut partes rarefieri queant;
nam {tria clofura, et yafis impletio, fermenta-
tionem totaliter impedit.”=—Becher, Phyf. Subft.
f.3. 15, v. cap. 11, p. 313. '

The conditions neceffary for the eftablithment
of fermentation are—1. The conta&t of pure air.
2. A certain degree of heat. 3. A quantity of
water more or lefs confiderable, which produces.
a difference in the effe&s.

The phenomena which eflentially accompany
fermentanon are—1. The produ&ion of heat.

. The abforpuon of oxigenous gas. 3

Fermentauon may be affited—1. By increaf-

ing
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ing the mafs of fermentable matter. 2. By
ufing a proper leaven.

1. By increafing the fermentable mafs, the
principles on which the air muft a& are multi-
plied ; conféﬁucnt]y the aion of this element
is facilitated’; more heat i is therefore produced
by the fixation of a greater quantity of air; and
confequently the fermentation is promoted by
the two caufes which moft eminently maintain
it, heat and air.

2. Two kinds of leaven may be diftinguifthed.

. Bodies eminently putrefcible, the addition of
which haftens the fermentation. 2. Thofe which
already abound with-oxigene, and which confe-
quently afford a greater quantity of this principle
of fermentation. This effe& is produced by the
inhabitants of the banks of the Rhyn, by throw-
ing freth- meat into the vintage, to haften the
{pirituous fermentation (Linné Amcenit. Acad.
Differt. de Genefi Calculi) : and fo likewife the
Chinefe throw excrements into a kind of beer,
made of a decoction of barley and oats. And
on this account it is that the acids, the neutral
falts, chalk, rancid oils, and the metallic calces,
&c. haften fermentation.

The produ&s of fermentation have caufed
different {pecies to be diftinguithed : but this
variety of effets depends on the variety of prin-

‘Vor. III. R ciples
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air and heat, a"d'e&)mpoﬁfion of thefe Julceé
enfues. The bxigenous gas may',be confidered
as the firlt agent of fernientation : it is afforded
either by the atmofphere, or by the water which
is decompofed.

It was from an dbfervation of thefe fatts that
Becher thought hinifelf authorized to confider
fermentation as a kind of combuftion :==¢¢ Nam
com‘bu{ho, fet cdlcinatio per fortem ignem;
licet putrefa&ioms 1] pecxes, eldeu:iquc anahoga.

denfioris rarefactio, particularumque acrearum
interpofitio, ex quo concluditur debere in aére
fieri, nec nimium frigido nec nimium calido, ne
partes raribiles expellantur, in aperto tamen
vafe, vel tantum vacuo ut partes rarefieri queant;
nam {tri&a clofura, et ~¥alis impletio, fermenta-
tionem totaliter impedit.”~Becher, Phyf. Subft.
f.i. 15, v. cap. 11, pé 31".

The conditions neceffary for the eftablithment
of feunentauon are—1. The conta& of pure air.

+ A certain degree of heat. 3. A quantity of
water more or lefs confiderable, which produces
a difference in the effeéts.

The phenomena which eflentially accompan)’
fermentanon are—1. The produétion of hcate
.- The abforptlon of oxigenous gas. .

Fermentanon may beaflifted—1. By increaf-

ing
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ARTICLE I

Conccrmn > fhe ‘Spmtuous Fexmentauon and its
' Produ&s.

That fermenté‘tmﬂ is dxﬁmguxfhed by the
name of anmgﬁ'&"whxch affords’ ardent {pirit;
or alco"él‘l asits product or refult.

Tt may be confidered as a fundamental prin-
'é’i?ple; that rio fubftances are capable of this fer-
mentation but faccharine bodies. Pure {ugar
mixed with ‘water forms taffia, or rum, by fer-
mentation ; and wefind this principle in the ana-
1y£i§ of all the bodies which are fufceptible of ir.

In order to develope this fermlentation, there
is required, 1. The accefs of dir. 2. A degree of
h‘éat between -tén and  fifteen of Reaumur:

. The divifion and expreffion of the juice con-
tatmecf in the fruits, or in the plant. 4. A mafs
or volume fomewhat confiderable.

We will make theapplication of thefe princi-
ples to the fermentation of grapes. When thef=
are ripe, and the {zccharine principlé.is deve-
loped, ‘they are then preﬁ'ed and the juice
which flows out is received in veffels of a pro-
per capacnty, in which the fermentation appears,

and proceeds in the following manner :—At
R the
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the end of feveral days, and frequently after a
few hours, according to the heat of the atmo-
{phere, the nature of the grapes, the quantity of
the liquid, and the temperature of the place in
which the operation is performed, a movement
is produced in the fiquor, which continually in-
creafes; the volume of the fluid increafes ; it be-
comes turbid and oily ; carbonic acid is difen-
gaged, which fillsall the'unocc.upied part of the
veflel, and the temperature rifes to the 18th de-
gree. At the end of feveral days thefe tumul-
tuous motions f{ubfide, the mafs falls, the’;iiqubr
~ becomes clearer, and is found to be lefs {accha-
. rine, more odorant, and of a red colour, from
:f_"thc reaftion of the ardent {pirit upon the colour-
. ing matter of the pellicle of the grape. ¥
The caufes of an imperfect fermentation are
- following: 1. If the heat be too. little, the
srmentation languifhes, the faccharine and oily
fatters are not {ufficiently elaborated, and the
is unctuous and {weet. s

If the faccharine boay be not fufficiently

ichardfon, in his Treatife on Brewing, infifts much on
nce between the fpecific gravity of the fluid before
fermentation, which he confiders as proportional to
ength or incbriating quality of the fluid. Fermented
have a lefs fpecific gravity than they poflefled before

.fennentation. This circumflance well deferves the atten-
of the manufadturer. T, !

abundant,
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abundant, as happens in rainy feafons, the wine

is weak, and the mucilage which predominates
caufes it to become four by its decompofition.*

, 3.f]'f the Juxcebe too watery, concentrated
and boiling miuft is added.

4. If the faécharine principle be not fufficiently
abundant, the defe& may be remecdied by the
addition of fugar. Macquer has proved that
excellent wine may be made of verjuice and fu-
gar,aner De Bullion has made wine at
Bellejames with the verjuice of his vine rows and
_moift fugar.

There have been many difputes to determine
whether grapes thould be prefled with the ftalks
or without. = It {feems to me that this depends
on the nature of the fruit. ' When they are high-
ly charged with faccharine and mucilaginous
matter, the ftalk correéts the infipidity of the
wine by its bitter principle: but when, on the
contrary, the juice is not too {weer, the ftalk
renders it drier, and very rough.

The wine is ufually taken out of the ferment-
ing veflels at the period when all the phenome-
‘na of fermentation have fubfided. When the
mafs is fettled, the colour of the liquor is well
developed, when it has become clear, and its
heat has difappeared; 1t is put imo. catks,
where, by a fecond infenfible fermentation, t'he

: R 3 ; wine
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wine 1is clariﬁed, its principles combine more
perfe@ly together, and its tafte and {mell bt;comg _
more and more developed. g :

If this fermentation be ﬁoPPed or fuﬁ'acated
the gafeous principles are: retained, and. _th7
wine is brifker, and more of the nature of mu:
Becher had very proper ideas @f thc eﬁ"eé‘ts Qf
thefe two fermentations. o e

Diftinguitur autem inter fexmentatxonem aper-
tam et claufam : in aperta potus fermentatus fa-
nior eft, fed debilier; ‘in claufa non ita fanus, fed:,
fortior: caufa eft quod evaporantia rarefacta cor-
pufcula imprimis magna adhuc filveftrium fpx--
rituume opla, de quibusantea egxmus, retineatur
ct in ipfum potum fe precipitet, unde valde
¢um fortem reddit. Becher, Phyf. Subt. lib. 1
v. V.cap. 11, p. 313. ;

It appears, from the interefting experiments of _
the Marquis de Bullion, that the vinous fermen-
tation does not take place unlefs tartar be prefent.

By evaporating the muft of grapes, a falt is
obtained, which has the _appearance of tartar,
and forms fale of Seignette with the alkali of
{oda. A large quantity of {ugar is alfo obtamed ,
For this purpofe the tartar is firft to be extract-
ed ; after which, th_e muft having evaporated to
the confiftence of a thick fyrup, is to be left for
fix months in a cellar. At the expiration of

- this

¥ 1
it
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this time, the {ugar is found in a confufed flate
of cryftallization ; and this being wathed with
fpirit of wme, to carry off the colouring part,
becomes very fine and pure.

- Wine deprived of its tartar ferments no more,
and the fermentation is in proportion to the
abundance of the tartar. Cream of tartar pro-
duces the fame effedt. s

- It appears that thefe falts act only as leavens,
to facilitate thc decompof' tlon of the faccharine
- prmmple. o .

-The juice of grapes is not the only vegetable
fluid fufceptible of the fpiricuons fermentation.
- Apples contain a juice which eafily ferments,
and produces cyder. Wild apples are ufually
employed for this putpofe. " Thefe are bruifed,
and the juice prefled out, which ferments, and
exhibits the fame phenomena: as the juice of
grapes. : :
In order to have cyder fine, it isto be decant-
ed off the lees as foon as the tumultuous fermen-
tation.has {ubfided, and it begins to be clear.
Sometimes, in order to render it milder, a cer-
tain quantity of the juice of apples recently ex-
prefled is added, which produces a fecond fer-
mentation in the cyder lefs firong than the firft.
The cyder which is left to ftand on the lees
acquires ftrength by that means. Cyder affords

the fame produéts as wine ; but the brandy ob-
R4 tained
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tained from ithasa difagreeable flavour, becaufe
the mucilage, which is very abundant in the cy-
der, is altered by the action of the heat of dif-
tillation.  But if it be cautioufly diftilled, it af-
fords excellent brandy, according to the gq;pcr;—
ments of M. Darcet.

The juice of the harfheft kmd of pears af—
fords, by fermentation, a kind of cyder called
Perry. :
Cherries likewile afford a tolerably good wine ;
and a kind of brandy is obtained from them,
which the Germans call Kirchenwaffer. :

In Canada the fermentanon of the faccharme
Juice of the maple affords a very good liquor 3
and the Americans, by fermentmg the im-
pure fyrups of fugar with two parts of water,
form a liquor which affords the fpirit éa]lcd
Taffia, or Rum, by the Englifh.

A drink called Beer is likewife prepared with
certain grain; f{uch as wheat, oats, and barlgy;
but more efpecially with the latter. 1. The
grain is made to {prout or vegetate, by f’cgcpmg
1t in water, and placing itin a heap. By this
means the glutinous principle 1s deftroyed. 2.5\
It is torrefied or froved, to ftop the progrefs of
the fermentation, and fit it for the mill. . 3. It
1s fifted, to feparate the {prouts or radicles. 4.
It is grotind into a very coarfe flour, named
Malt. 5. The malt is infufed in hot water, in

: S e
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the math-tub. This diffolves the fugar and the
mucilage, and is called the firft wort. It is then
drawn off, heated, and again poured on the
male, which forms the fecond wort.* 6. This
infufion, or ‘wort, is boiled with a certain quan-
tity of hops, which communicate an extractive
refinous principle to it. 7. An acid leaven, or
ferment, isadded, and itis poured into a cooler,
where it undergoes the fpirituous fermentation.
When the fermentation has fubfided, 1t is ftirred,
and put into catks, where it continues to fer-
ment, and throws off a frothy fcum by the
bung, which becomes four, and ferves asa fer-
ment for future: brewings, under the name of .
Yeaft. R

The produ& of all the fubftances is a liquor
more or lefs coloured, capable of affording ar-
dent fpirit, by diftillation, of an aromatic and
refinous {mell, a penetrating hot tafte, which
ftimulates the action of the fibres. :

Wine is an excellent drink, and is alfo ufed -
as the vehicle of certain medicines. Suchare—1i.
ﬁc: emetic wine, which is prepared by digefting

%In -pﬁr breweries this pradticesis only ufed for double
ales: and the ftrengths in other cafes are regulated by the
number of times the fame malt is wetted, and the time of in-

fufion. = The third mafhing affords fmall beer. i
Hon. - ddic turg g afiords imal e
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two pounds of good white wine on four ouncés
of the crocus metallorum: 2. Chalybeated wine,
made by digefting one ounce of fteel filings in
two poundsof white wine: 3. Thewinesin which
plants areinfufed; fuch as wormwood, forrel,and.
the liquid laudanum of Sydenham; which is
made by digefting for {everal days two ounces
of fliced opium, one ounce of faffron, one dram
of pounded cinnamon and of cloves, in one
pound of Spanifh wine. = A v :
We fhall proceed to examine the conﬁltucnt
principles of thefe fpirituous liquers, by taking
that of grapes for an example. - The* moment
the wine is in the cafk, a kind of analyfis takes
place, which is announced by the feparation of
- fome of its conftituent pr_ir’iciples_; fuch as the
tartar which is depofited at the fides, and the
lees which are precipitated to the bottom : fo that
there remain only the ardent {pirit and the
colouring matter diffufed in a volume of liquid,
which is more or lefs confiderable. 3
1. The colouring principle is ofa’reﬁnoﬁs
nature, and is contained in the pellicle ofit
. grape; and the fluid is not coloured unult
wine is formed 3 for until then there 1s,gnoth1ng3
which can dlﬁblVC 3t: and-hence it is that white
wine may be made of red grapes, when the juice

of the grape is expreffed, and the hufk thrmn;
away.

217
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If wine be evaporated, the colouring principle
remains in the refidue, and may be extratted by
Ipirit of wine. '

Old wines lofe their colour, a pellicle .being
precipitated, which is either depofited on the
fides of the bottles, or falls to the bottom. If
wine be expofed to the heat of the fun during
the fummer, the colouring matter is detached in
a pellicle, which falls to the bottom; when the
veflel is opened, the difcolouring is more {peedy,
and it is effeGted in two or three days during the
fummer. : The wine thus deprived of its colour
Is not perceptibly weakened.

2. Wine is'ufually decompofed by diftillation ;
and the firt produét of the operation is known
by the name of Brandy. :

Brandies have been made fince the thirteenth
century ; and it was in Languedoc where this
commerce firft originated. Arnauld de Ville-
neuve appears to have been the author of this
difcovery. The alembics in which wine was
diftilled confifted for a long time of a kind of
boiler, furmounted with along cylindric neck,
very narrow, and terminating in an hollow he-
mifphere, in which the vapours were condenfed.
To this fmall capital was adapted a narrow tube,
to convey the fluid into the ferpentine or worm

?IPC This diflillatory apparatus has b{ecn
uc-
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fucceflively improved, The column has been

confiderably lowered ; and the fills generally
adopted for the diftillation of wines in Langue-

doc are nearly of the following form. The
body of the ftill is flat at bottom, and the fides

rife perpendicularly to the height of twenty-one

inches. At this height the fides incline in-

wards, {o as to diminifh the opening to twelve

inches. This opening ends in a neck of feveral

inches long, which receives the bafis of a fmall

covering called the head; which approaches to

the figure of an inverted cone. From the

ang}e'of the upper bafe of the capital, there .
iffues a fmall beak, intended to receive the va-

pours of brandy, and tranfmit them into the

worm-pipe to which it is adapted. This

worm-pipe has five or fix turns, and is placed

ina tub, which is kepr filled with cold water,

to condenfe the vapours.

The body of the fill 1s ufually furrounded by
the mafonry as high as the neck, and the bot-
tom only is expofed to the immediate action of
the'fire. An afh-hole, which is too {mall, a fire-
place large enough, and a chimney placed op-
pofite the door of the fire- place, conftitute the
furnaces in which thefe fills are fixed.

The ftill is charged with between five and fix
quintals of wme, the dlfhllanon is made n

cxghc
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eight or nine hours ; and from fixty to feventy-
five pounds of pit-coal is confumed in each dif~
tillations

Every judicious perfon muft be aware: of the
imperfection of this apparatus. Its principal
faults are the following :

I. The form of the bedy is fuch as to con=
tain. a.column of wine of confiderable height
and little breadth, which being aéted on by the
fire at its bafe,.is burned at that part before the
upper part 1s heated..

2.. 'The contra&ion of the upper part renders
the diftillation more difficult and flow. In faét,
this inclined parr being, continually ftruck by
the air, condenfes the vapours, which incef-
fantly return into: the boiler. It likewife op-
pofes the free paflage of the vapours, and forms’
a kind of eolipile, as Mr. Beaumé has ob-
ferved 3 fo that the vapours, being compreficd
at t?is narrow neck, rea& on the wine, and
oppofe its further afcent.

3. The capital 'is not conftruéted in a more
advantageous manner. The upper part be-
comes of the fame temiperature as the vapoursy
which cannot therefore be condenfed, and, by
their reaction, either fufpend or retard the dif~

tillation. :
4. In
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- 4. In addition to this imperfet form of theap-"|
paratus, is joined the moft difadvantageous me- |
thod of adminiftering the fire.. The ath-holeis
every where much contraéted ; the fire-placeis
very large, and the door thuts badly. In con- |
fequence of this, a current of air paffes between
the combuftible matter and the bottom of the
ftill, and the flame is driven into the chimney;
without being turned to advantage. A violent fire
1s therefore required to heat the ftove only to a
moderate degree, in this defeive conftruction.

Several other degrees of perfe&tion have
been fucceffively obtained in the manufadories
of Mr. Joubert : but I have judged it poffible
to add ftill more to what was known ; and the'
followmg are the principles I fet out from.

The whole art of diftillation 'is reduced to
the two following principles :—1. The vapours
ought to be difengaged, and raifed in theimoft:
economical \manner : - 2. And their eondcsfa.—

tion ought to be as {peedy as pofiible.

To anfwer the firft of thefe conditions, it is
neceffary that the boiler fhould prefent the
largeft pofiible furface to the fire, and that the
heat fhould be every where equally apphed-— :
2+ The fecond condition requires that the af-
cent of the vapours thould not be 1mpeded and

3 : _ that
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« that they fhould ftrike againft cold  bodies,
which fhall rapidly condenfe them.

The_ftills which I have conftru@ed upon
thefe principles are more broad thas high ; the
bottom _is concave, in order that the fire may
be ncarly at an_equal diftance from all the
points of its furface the fides are clevated per-

‘ pendxcularlx in fuch ‘a_manner that the body
exhibits thefogn of a porubu of a cylinder ; and
this body is_covered with a vaft capital, fur-
rounded by its refr_xgeratory This capital has
a groove, or channel, projeting two inches at
its lower part within : the fides have an inclina-
-tion of fixty-five degrees ; becaufe I have afcer-
tained that, at this degree, a drop of brandy
will run along without falling again into the ftill. -
The beak of the capital is as hlgh and as wide as
the capital itfelf, and infenfibly diminifhes till it
comes to the worm-pipe itfelf. The refrigeratory
accompanies the beak, or neck, andhas a cock at
its further end, which fuffers the water to run
out, while its place is fupplied by other cold
water, which infeffantly flows in from above. *

When the water of the refrigeratory begins to
be vgarm‘,a cock is then opened, that it may ef-
cape in proportion as it is more plenufully {fup-

phed from above: By this means the water is

kept at an cqual temperature, and the vapours
£ which
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which' firike againft the fides of the head are °
condenfed, at the fame time that thofe which
rife fuffer no obftacle, as they are'"ﬁxﬁe&e&f’m :
no contraction of {pace. - In' this conftrution,
 the’ worm-pipe may be almoft difpenfed withs
becaufe the water in the wormfﬁ‘hb‘dees not be-r
come perceptibly heated. . !

Thefe proceedmgs are vety economical and
advantageous; for the quality of ﬂie brandy is
better, and the quantity is larger.

The diftillation of the wine is kept up until
the produét is no longer inflammable. This
brandy is put into cafks, when it becomes co-
loured by sthe extrattion of'a refinous prins
ciple conrtained in the wood.

The wine of our climates affords one-fifth or
one-fourth of brandy, of the proof ﬁrength of
commerce.

The diftillation of brandy by a more mode-
rate’ heat affords a more volatle fluid, called
Spirit of Wine, or Alcohol. To make common
{pirit of wine, brandy is taken and diftilled on
2 water bath by diftillation®. This fpirit of .

~ wine

S x5

= The ardent fpmt fold in London by the name of Spirit.
of Wine, or Lamp Spirit, is made by the reétifiers of malrand
melafles {pirit in London, by diftillation of the refidues of
their compopnded fpirits, It is pretty conﬂ:antly of the @‘ﬂ-‘c
gty



Compofition of Alcobol. A
Wwine may be purified and reftified by fubfe-
guent diftillations, and taking only the firft por-
tions which come over.
- Alcohol is'a very inflammable and very vo-
latile fubftance. It appears to be formed by
the intimate union of much hydrogene and car-
bone, ‘according to the analyfis of Mr. La-
voifier. This fame chemift obtained eighteen
ounces of water by burning one pound of alco-
hol. If well-dephlegmated alcohol be digefted
upon calcined potath, and afterwards diftilled,
a very fweet alcohol is obtained, and a fapo-
naceous extra&, which affords alcohol, ammo-
niac, and an empyreumatic oil. In this expe-
riment, the formation of volatile alkali appears
to arife from the combination of the hydrogene
of the alcohol with the nitrogene of the pot-
afh. ; .

There are various methods ufed in the arts to
judge of the degree of concentration of fpirit of
wine. Gunpowder is put into a fpoon, and moif-
tened with {pirit of wine, which is fet on fire : if
the powder takes fire, the fpirit is confidered to be

gravity of 0,845 at the temperature of 60 Fahrenheit ; and
may, by very careful rectification, be brought nearly up to
©,820. Dry alkali deprives it of more of its water. On the
fubje& of the ftrength of fpirits, confult Blagden in Phil.
Tranf. vol. Ixxxi. T.

Vor. IIL S good
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good ; but the contrary, if this effe&t does nof

take place. But this method is fallacious, be-

caufe the effe depends on the proportion in
which the fpirit of wine is ufed : a fmall quan-

tity always inflames the powder ; and a ftrong
dofe never produces this effect, becaufe the wa-

ter which remains f{oaks into the powdcr, and :
defends it from the combuftion. :

The areometer of Mr. Baumé is not to be
depended on ; becaufe, in the ufe of it, no ac-
count is kept of the temperature of the atmo-
{phere, which, by changing the denfity of the
{pirit of wine, is produtive of a change in the
refult as given by this inftrument. That of Mr.
Bories is more accurate, becaufe the thermome-
ter is adapted to it; and it is now ufed in com-
merce.

Alcohol is the folvent of refins, and of moft
aromatic fubftances; and confequently it forms
the bafis.of the art of the varnither and of the
perfumer.

Spirit of wine combined with oxigene forms
a liquor nearly infoluble in water, which is
called Ether.

Ether has been formed with mo& of th6
known acids.

The moft ancient of all is the vitriolic or
Yulphuric ether. To make this, a certain quan-

Ly
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tity of alcohol is put into a retort, and an equal
weight of concentrated {ulphuric acid is gradu-
- ally added.. The mixture is fhaken and agi-
tated, to prevent the retort from breaking by the
partial effe& ofthe heat which arifes. The retort
1s then placed on a heated find bath, a receiver
is adapted, and the mixture is heated to ebulli-
tion. Alcohol firft pafles over ; {foon after which,
ftreams of fluid appear in the neck of the retort,
and within the receiver, which denote the rifing
of the ether. Its {mell is agreeable. Vapours
of fulphureous acid fucceed the eth’er ; and the
receiver muft be taken away the moment they
appear. If the diftillation be continued, ful-
phureous ether is obtained, and the oil which
is called Etherial Oil, or the {weet oil of wine;
and that which remains in the retort is a mixture
of undecompofed acid, fulphur and a marter re=
{embling bitumens,

We fee that in this operation the f{ulphuric
acid is decompofed ; and that the oxigene, by
combining with the hydrogene and the carbone
of the alcohol, has formied three ftates, which
we alfo find in the diftillation of fome bitu-
mens—1. A very volatile oil or cther. 2. Etherial
oil. 3. Bitumen.

- If the fulphuric acid be digefted uDOﬂ cther,

it converts the whole gradually into ecierial oil-
§ 0= Yhen
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When the cther is mixed with {ulphureous
vapours, it muft be rectified by a gentle heat;
a few drops of alkali being firt poured in, to
combine with the acid. . |

Sulphuric ether may be made very ceconomi=
cally, by ufing a leaden ftill with a head of
copper well tinned.  In this way I prepare it by
the quintal without any difficulty.

Mr. Cadet has propofed to pour on the refi-
due of the retort one third part of good alco-
hol, and to diftil it in the ufualway.

Ether is very light, very volatile; and of a
pleafant fmell.. Tt is {o eafily evaporated, that
if a fine rag be fteeped in this liquor, them -
wrapped round the ball of a thermometer, and
the inftrument be agitated in the air, the thermo-
meter finks to the freezing point *.

Ether

* Mr. Cavallo has deferibed, in the Philofophical Tranf.
Jor 1781, a pleafing experiment of freezing water by means
of ether.  The ether is putinto a vial {o as not completely-to
fill it ; and in the neck of this vialis fitted, by grinding, a tube
whofe exterior end is drawn out fo a capillary finenefs.
Whenever the bottle thus ftopped is inverted, the ether is
urged out of the tube in a fine ftream, in confequence of the
preflure exerted by the elaftic etherial vapour which oc-
cupies the fuperior fpace of the bottle. 'This ftream is di-
refted on the outfide of a' fmall glals tube containing water,

which it fpccdily cools down to the freezing point ; at which

inftant the water becomes {fuddenly opake, in confequence of

the
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Ether eafily burns, and exhibits a blue flame.
It is very {paringly foluble in water.

Ether 1s an excellent antifpafmodic. It mi-
tigates pains of the colic as if by enchantment, -
as it does likewife external pains. The cele-
brated Bucquet had accuftommed himfelf fo much
to this drink, that he took two pints per day :
a rare example of the power of habit on the
conftitution. ; '

The mixture of two ounces of fpirit of wine,
two ounces of ether, and twelve drops of ethe-
rial oil, forms the anodyne liquor of Hoffman.

Meflrs. Navier, Woulfe, Laplanche, Bogue,
-and others, have defcribed various procefles
for making nitric ether, which are more or lefs
cafily imitated. For my part, I take equal
parts of alcohol, and nitric acid of commerce, of
the ftrength of between thirty and thirty-five
degrees. I put the whole into a tubulated re-
tort, which I fit to a furnace, and adapt two re-
ceivers one fucceeding the other. The firft re-
ceiver is immerfed in a veflel of water. The
fecond is furrounded by a wet cloth ; and a fi-
phon communicates from its tubulure to a vel-
fel of water in which it is plunged. When the

the icy cryftallization. If a bended wire be previoufly m-
merfed in the water, it may afterwards be drawn out, and the
ice along with it. T.

S 3 heat
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heat has penetrated the mixture, much vapours,
are difengaged, which are condenfed in ftriz,
on the internal {urfaces of the receivers, whofe
external furface is kept conftantly cold. The
ether which I obtain is very pure and very
abundant *,
~ When the precaution of diftilling it proper]y
1s attended to, this ether becomes nearly fimilar
to the vitriolic. Mefirs. de Liaflone and Cornette
have obferved that it was more {edative.
The diftillation of the muriatic acid with al-
cohol produces only a mixture of thefe two li-
quors, which is called the Dulci_ﬁed Mauriatic
Acd.
Before the theory of ethers, and the ﬁmpl»
pxocefs of combining a furplus of oxigene with
the muriatic acid, were known, methods were

# The ingenious author has forgotten to caution the inexpe-
rienced chemift againfl the danger of mixing thefe twoliquors.
The nitrous acid muft be very gradually added to the fpirit of
wine, by fmall portions at a time. It is faid, and with reafon, to
be of great importance, that the nitrous acid be added to the
{pirit, and not the {pirit to the acid : for, in this laft cafe, the ‘
mixture will, during the greateft part of the time of the ope-
ration ofcombmmg the fluids, confift of a large portion of
acid, with a fmaller portion of {pirit ; whereas, where the con-
trary method is adopted, the proportion of fpirit will always

be greater than that of the acid, until the laft quantlty of
amd is added. T.

invented
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invented to procure the muriatic acid; but fub-
ftances were always made ufe of in which the
muriatic acid was oxigenated. In this manner
it was that the baron de Bornes propofed the
concentrated muriate of zinc, mixed and diftil-
led with alcohol; and that the marquis de
Courtanvaux diftilled the mixture of a pint of
alcohol with two pounds and a half of the fu-
ming muriate of tin.

The theory of the formation of ether has in
our time led to fimpler procefles.

Mr. Pelletier introduces a2 mixture of eight
ounces of manganefe, and a pound and a half
of the muriate of foda, in a large tubulated re-
tort; twelve ounces of fulphuric acid, and eight
ounces of alcohol, are afterwards added. Diftil-
lation is then proceeded on; and ten ounces of
a very etherial liquor are obtained, from which
four ounces of good ether are afforded by diftil-
lation and re&ification,

The very concentrated muriatic acid, diftilled
from manganefe in the apparatus of Woulfe, af-
fords more ether. It is even {ufficient, for this
purpofe, to pafs the oxigenated muriatic acid
through good alcohol, to convert it into ether.

This muriatic ether has the greateft analogy
with the fulphuric. It differs from it in two

charadters only—1. It emits, in burning, 2
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{mell as penetrating as that of the {ulphuric acid.
2. Its tafte is ftyptic, refembling that of alum.

From thefe experiments it is evident that
ether is merely a combination of alcohol with
the oxigene of the acids made ufe of. 1 have
even obtained an etherial liquor by repeatéd‘_
diftillations of good alcohol from the red oxide
of mercury.

The idea of Macquer, who conﬁdered ether
as f{pirit of wine dephlegmated, or deprived
of water, had little foundation: for the diftil-
lation of the fpirit*of wine from the moft con--
centrated or drieft alkali, never affords any

thing but {pirit of wine more or lefs dephleg—
mated.

Concerning Tartar.

Tartar is depofited on the fides of ' catks
during fermentation : it forms a lining more
or lefs thick, which is {craped off. This is called
crude tartar, and is fold in Langucdoc from
ten to fifteen livres the quintal.

All wines do not afford the fame quan-
tity of tartar. Newmann remarked that the .
Hungarian wines left only a thin ftratum;  that
the wines of France afforded more; and that
the Rhenith wines afforded the pureft and the
greateft quantity.

Tartar
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Tartar is diftinguithed, from its colour, into
red or white: the firft is afforded by red wine.

The pureft tartar exhibics an imperfe@ly
cryftallized appearance: the form is the fame
as we have affigned to the acidulous tartrite of
potath; and it is this quality which is called
grained tartar (tartre grenu) 1n our refineries at
Montpellier.. (

The tafte of tartar 1s ac1d and vinous. One
ounce of water, at the temperature of ten de-
grees above o of Reaumur, diffolves no more
than ten grains: boiling water diffelves more,
but it falls down in cryftals by cooling.

Tartar is purified from an abundant ex-
trattive principle by procefles which are exe-
cuted at Montpellier and at Venice.

The following is the *procefs ufed at Mont-
pellier:—The tartar is diffolved in water, and
fuffered to eryflallize by cooling. The cryftals
are then boiled in another veflel, with the addi-
tion of five or fix pounds of the white argil-
laceous earth of Murviel to each quintal of the
fale.  After this boiling with the earth, a very
white falt is obtained by evaporation, which is
known by the name of Cream of Tartar, or
acidulous tartrite of potath. :

‘M. Defmaretz has informed us (Journal de

Phyf. 1771) that the procefs ufed at Venice
confifts
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confifts—r1. In drying the tartar iniron bojlers.
2. Ppunding it, and diﬁ“olving it in hot:
water; which by cooling affords purer cryftals.
3. Re-diffolving thefe cryftals in water, and cla-
rifying the folution by whites of eggs and afhes.

The procefs of Montpeliier is preferable to
that of Venice. The addition of the afhes in-
troduces a foreign falt, which alters the purity
of the produdt. ; e ’ _

The acidulous tartrite of potath cryftallizes
in tetrahedral prifms cut off flantwife.

This fale is ufed by the dyers as a mordant :
but its greateft confumption is in the north,
where it is ufed at table as a.feafoner.

Tartar appears to exift in the muft, and
confequently in the grape itfelf. This has been

“afcertained by the experiments of De Rouelle
and the marquis de Bullion. :

This falt exifts in many other vegetables. It

is {ufficiently proved that tamarifc and fumach
contain it; and the {ame is true. of the bar-
berry, of balm, carduus benedictus, refthar-
Tow, water-germander, and fage.

The acidulous tartrite of potath may be de-
compofed by means of fire, in the way of dif-
tillation; in which cafe the acid and the alkali
are obtained feparately.  This decompofition
may allo be effeGted by the {ulphuric acid.

- The
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The celebrated Scheele has defcribed a pro-
cefs of greater accuracy for obtaining the acid
of cream of tartar.

Two pounds of the cryftals are diffolved in
water, into which chalk is thrown By' degrees,
till the liquid is faturated. A precipitate is
formed, which 1s a true tartrite of lime, is
taftelefs, and cracks betw‘eén\the teeth. This
tartrite is put into a cucurbit ; and nine ounces
of fulphuric acid, with five ounces of water,
are poured on it. After twelve hours digeftion,
with occafional ftirring, the tartareous acid is
fet at liberty in the folution, and may be cleared
of the {ulphate of lime by means of cold water.

This tartareous acid affords cryftals by eva-
poration; which, when expofed to the fire, be-
come black, and leave a fpongy coal behind.

Treated gn a retort, they afford an acid
phlegm, and fome oil.

The tafte of this acid 1s very fharp.

It combines with alkalis, with lime, with ba-
rytes, alumine, magnefia, &c.

The combination of potafh with this acid
forms cream of tartar, when the acid isin ex-
cefs; which is capable of entering into combi-
nations, and forming triple falts. Such is the
falt of Seignette, or tartrite of foda, which

cryftallizes in tetrahedral rhomboidal prifms.
- The
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The acidulous tartrite of potath is very {pa-
ringly foluble in water. Boiling water diffolves
only one twenty-eighth part. The addition of
borax has been propofed to facilitate the folu-
tion ; as likewife fugar, which is lefs efficacious
than borax, but makes a very agreeable and
purgative lemonade with this falt,

SSERETONG L B I

Concetning the Acid Fermentation.

The mucilaginous principle is more efpe-
cially the fubftance on which the acid fermen-
tation depends; and when it has been deftroyed,
in old and generous wines, they are no longer
capable of alteration, without the#ddition of a
gummy matter, as I find from my own experi-
ments. It is not true, therefore, to.fay that
all {ubftances which have paffed through the
vinous fermentation, are capable of paffing to
the ftate of vinegar; fince this change depends
on the mucilage, which may not in all cafes be
prefent. '

There are, therefore, three caufes neceflary
to produce the acid fermentation in {pirituous
liquors. 4

1. The
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1. The exiftence of muc:lagmous matter, or
mucilage. 2. A degree of heat between elghteen
and twenty-five degrees of Reaumur. 3. The
prefence of oxigenous gas. '

*The procefs indicated by Boerhaave for mak-
ing vinegar, is flill the moft frequently ufed.
It confifts in fixing two catks in a warm room
or place. Two falfe bottoms of batket-work
are fixed at a certain diftance from the bot-
tom, upon which the refufe of grapes and vine
twigs are placed. One of thefe tuns is filled
with wine, and the other only half filled. The
fermentation begins in this laft; and, when it
is in full aétion, it is checked by filling the
catk up with wine out of the other, The fer-
mentation then takes placein the laft-mentioned
cafk, that remained half filled ; and this is check~-
ed in the fame manner by pouring back the
fame quantity of liquid out of the other: and
in this way the procefs is continued till the vi-
negar is made, which is ufually in about fifteen
days.

When the fermentation developes itfelf, the
liquid becomes heated and turbid; a great
number of filaments are feen in it; it emits.
a Iively {mell ; and much air is abforbed, accor-
ding to the obfervation of the abbé Rozier. -

A large quantity of lees is formed, which {ub-

6 fides
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fides when the vinegar becomes clear.  This lecs
is very analogous to the fibrous matter.
Vinegar is purified by diftillation.  The firft
portions which pafs over are weak; but foon af-
terwards the acetous acid rifes, and is ftronger
the later it comes over in the diftillation. This
fluid is called Diftilled Vinegar; and is thus
cleared -of its colouring principle, and the lees,
which is always more or lefs abundant.
Vinegar may likewife be concentrated by ex-
pofing it to the froft. = The fuperabundant
water freezes, and leaves the acid more con-
denfed. :
The prefence of {pirit of wine; mucilage, and
air, are neceffary to form vinegar. Scheele has
made it by decompofing the nitric acid upon
fugar and mucilage. 1 communicated to the
Academy at Paris (vol. 1786) an obfervation
of fome curiofity refpetting the formation of
vinegar. - Diftilled water, impregnated with vi-
nous gas, affords vinegar: at the end of fome
months, a depofiticn is made of a fubftance in
flocks, which is analogous to the fibrous matter
of vegetables. When the water contains ful
phate of lime, an execrable hepatic odor is de-
veloped, a depofition of fulphur is afforded,
and all this is owing only to the decompofition
of this fulphuric acid,

As



Radical Vinegar, or Aretic Aeid. 4%t

As in the above experiments I had placed

the water above the vinous fluid in fermenta-

tion, to impregnate it with the carbonie acid, the

alcohol, which evaporates with the acid carried

the mucilage with it; and the effeds, I ob-
ferved, are referable to this fubftance.

The acetous acid is capable of combining:
with a ftronger dofe of oxigene; and then forms
radical vinegar, or the acetic acid.

To.form the acetic acid, the metallic ox1des
are diffelved in the acetous acid; the falt which
is obtained being then expofed to diftillation,
affords the oxigenated acid. It hasa very lively
fmell, is cauflic, and its action upon bodies is
very different from that of the acetous acid.

This acetic acid has the advantage of form-
ing ether with alcohol. For this purpofe, equal
parts of the acid and alcohol are to be diftilled
’together. The product of the diftillation is to
be again added to the refidue in the retort; and
a {mall quantity of the water of Rabel is like-
wife to be added. The whole becomes con-
verted into ether.

The combination of the acetous acid with
potath forms the acetite of potafh.

To make this fale, pure potath is fatarated
with diftilled vinegar, the liquor filtered, and
cvaporated to drynefs in a glafs veflel over a

i : : very
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very gentle fire. The acetite of potath has a
penetrating acid tafte; is decompofed by dif-
tillation ; and affords an acid phlegm, an empy-
reumatic oil, ammoniac, and a large quantity
of very odorant gas, formed of carbonic acid
and hydrogene. The coal contains much fixed
alkali in a difengaged ftate.  This falt is very
foluble in water, and deliquefces in the air.

The {ulphuric acid poured upon it, decom-
pofes it; and the produ&s which come over
are fulphuric acid and acetic acid. gk

The acetous acid likewife combines with
foda; and this combination is improperly called
Cryftallizable Terra Foliata. The acetite of foda
cryftallizes in ftriated prifms, and does not at-
tract the humidity of the air. When thefe falts
are diftilled, they leave a refidue, which forms an
excellent and very active pyrophorus.

The acetous acid likewife combines WIth
ammoniac. The acetite which is producd is
called the {pirit of Mindererus. This falt can-
not be evaporated without the lofs of a confi-
derable part, on account of its volatility: but,
by a long evaporation, it affords needle-formed
cryftals, of a hot and penetrating tafte, and at-*
tralting moifture from the air. Lime, fixed

alkalis, mere hear or fire, and the acids, de-
compofe this fal,

The
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The fulphate of potafh, {prinkled w1th the
gcetic acid, forms the falc of vinegar.

2 ABBBT CUlE 111,
Co':ncebrning the Putrid Fermentation:

In order that vegetables may undergo the
two-fermentations we have treated of, it is ne-
ceflary that the juices fhould be extracted, and
prefented i1 a confiderable volume. A duede-
gree of heat, together with cther circamftances
artificially brought together, are likewife necef-
fary; for a grape, left on the ftalk, produces
tieither ardent {pirit nor vinegar; but rots. It
is this new kind of alteration we fhall at prefent
proceed to treat of.

This fermentation is the moft natural ter-
mination of the vegetable. It is indeed the only
end to which the natural courfe of things is di-
rected ; fince it is by this means that the ex-
haufted furface of the globe is repaired. The
two other fermentations are the mere effe@ts of
art, and form no part of the great plan Qf na-
ture.

The life of the greateﬁ partof v ege*ables lafts
but 2 few months; but the feeds they depofit

Vor. III. T affure
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affure their re-prodution. There are othet
more robuft vegetables which fupport the cold
of winter, and only caft their leaves at that pe-
riod. The annual vegetables, and vivacious
plants, are altered by the combined action of
the caufes we have mentioned ; and the refulr,
according to the degree of decompofition, is
either manure, vegetable earth, or ochre.

The conditions of the vegetable fermentation
are the following : ;

. It is neceffary that the orgamzanon be im-
pr egnated with water. Dried vegetables are
preferved without putrefying; and, if they be
moiftened, their fubfequent alteration .is prodi-
gioufly accelerated.  In this manner it is that
plants heaped together become heated, blacken,
and take fire, if not {ufficiently dried. Fires
of this kind are not rare, and the theory is not
difficult to be explained.. Wetted ropes, moift
bay heaped together, and in a word every ve-
getable {ubftance, putrefies or rots with greatet
facility, the more perfectly its texture is impreg-
nated with water.

2. The contat of air is the fecond neceflary
caufe in the putrefattion of vegetables. It is
reported, in the Ephemerides of the Curious in
Natural Phenomena, for 1787, that rlpc cherries

were preferved for forty years, by inclofing them
in
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ih a veffel well luted, and placed at the bot~
tom of a well.

3. A certain degree of heat is likewife necef-
fary. The heat between five and ten degrees is
{ufficient to caufe decompofition. A greater
heat diffi pates the humidity, dries the vegeta-
ble, and preferves it from putrefaction. Too
little heat retards or fufpends it. -

4. It is likewife neceflary, for the due effect
of this decompofiticn, that the végetab]es thould
be heaped together, and their juices abundant.
A greater quantity of air is then combined with
the vegetable : becaufe the juices and the fur-
faces are then more confiderable; and confe-
quently a greater degree of heat is produced,
which accelerates the decompofition.

When vegetables are heaped together, and
their texture is foftened by the humidity with
which they are impregnated, together with their
‘own juices, the phenomena of decompofition
are the following:—The colour of the vege-
table 1s changed ; the green leaves become ycl-
low, the texture becomes lax, and the parts
lefs coherent; the colour of the vegetable itfelf
changes to black or brown ; the mafs rifes, and
Perceptlbly {wells up; the heat becomes more

intenfe, and is perceived on approaching the

1‘f-’ap and the fumes which arife have already a
Lo : {mell,
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fmell, which fometimes is not difagreeable; at

the fame time bubbles arife, and break at the

furface of the liquid, yhen the vegetables are

reduced to 2 magma.  This gas isa mixture of
nitrogene, hydrogene, and carbonic acid. At

this epocha, likewife, an ammomaca] gas Is
emitted, which is formed in thefe circum-

ftances: and, in psoportion as thefe appearances
diminifh, the ftrong and offenfive odour is fuc-

cceded by another which is fainter and milder,

and the mafs becomes dry. The internal part

il exhibits the vegetable ftructure, when the
ftem is folid, and the fibrous matter has been

the predominating principle ; and it then con-

ftitutes manure or foil. Hence it arifes that

the herbaceous plants of a loofe texture, and

abounding in juices, are not capable of form-

ing manure Dy their decompofition, but are re-

duced into a brown mafs of little confiftence,

1 which neither fibre nor texture are obferved ;

and this is what, for the moft part, forms vege-

table mould.

Vegetable mould ufually conflitutes the firft
coxermg or {tratum of our globe, and in fuch
cales wherein it is difcovered at a depth in the
earth, there is no doubt but it has been buried
by fome revolution.

When a vegetable is converted into earth by
' this.
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this tumultuous fermentation, it ftill retains the
remains of the vegetable, mixed and confounded
with the other folid earths and metallic pro-
duls ; and by diftillation it affords oil, nitro-
gene gas, and often hydrogene. Tt may there-
fore 'be confidered as an intermediate fubftance
between crude and orgémfc bodies, which parti-
cipates of the inertia of the one, and the activity
of the other ; and which in this ftate is ftill fub-
je&t to an infenfible fermentation, that changes
its nature ftill more, and deprives it of all its
orzanic contents.  Thefe remains of vegetables
ftill eontained in vegetable earth, ferve as food
for other plants that may grow in it. The in-
fenfible progrefs of fermentation, and the fuction
of vegetables, impoverith the vegetable earth,
deprive it of all its organic matter, and there
remain only the earths and metallic refidue
which form the ftiff poor foils, and ochres when
the ferruginous principle is very abundant.

As this muddy carth is a mixture of all the

primitive earths, and fome of the metals which
egetation, as well as the

are the product of v :
ails, thefalts, and other produéts we mect with

in it ; we may confider it as the r‘eﬁdue of

vegetable decompofition; as the great agent and
means by which nature repairs the continual

loffes the* mineral kingdom ‘undergoes. In this
1Y mixture
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mixture of all the principles the materials of al
compounds exift ; and thefe materials are fo
much the more difpofed to enter into combina-~
tions, as they are in a more divided and difen-
gaged flate. It is in thefe earths that we find
diamonds, quartz.cryftals; fpars, gypfum, &c.
Itis in this matrix that the bog ores, or ochreous
ores of iron, are formied ; and it '-'app'ears that
nature has referved the impoverithed refidue of
vegetables for the reproduétion or reparation of
the earthy and metallic fubftances of the _globe,
while the organic remains are made to ferve as

nourifbment for the growth of other fucc"éﬁmg’
vege;ab]cs.

PART:
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CONCERNING ANIMAL SUBSTANCES.

. 2

IN TR ODUCTION:

\H E abufe which, at the commencement

of this century, was made of the applica-

tion of chemiftry to medicine, occafioned, a fhort
time afterwards, that all the relations between
this {cience and the art of healing were miftaken
and rejetted. It would no doubt have becn
more prudent, as well as more ufeful,#to have
conne@ed thefe miflaken applications: but
chemiftry was not perhaps at that time in a fuf-"
ficiently advanced ftate, to be advantageouily
applied to the phenomena of, living bodies ;
and, even at this day, we fec that, though the
phyfiology of the human body is enriched with
various interefting facs, there is flill much to
be done before they will be {ufficiently numerous

to exhibit a fatisfactory mafs of do&rin_e.
T 4 ' .. The
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The imperfect fuccefs of chemiftry in that
branch of the {cience which has the ftudy of man
for its objed, arifes from the very nature of the
{ubject iclelf. Some chemifts, by confidering
the human body as a lifelefs and paflive fub-
ftance, have fuppofed the humours to undergo
the fame changes as they would have been fub-
je& to out of the body ; others, from a very fu- A
perficial knowledge of the conftitution of thefe
humours, have pretended to explain all the phe-
nomena of the animal ceconomy. All have
miftaken or ‘overlooked that principle of life
which inceffantly a&s upon the folids and fluids;
modifies, without ceafing, the impreflion of ex-
ternal objects; impedes the degenerations which
depend on the conftitution itfelf; and prefents
to us phenomena which chemiftry never could
bave known or predicted by at[ending to the
invariaBle laws obferved in inanimate bodies.

None of the bodies of the mineral kingdom
are governed by an internal force.. They areall
fubjetted to the dire& action of foreign fub-
ftances, without any modification from any vital
runmple ; and the air, water, and fire, produce
in them effefts which are neceflary, conftant,
and fub_]c& to calculation : whence it happcns
Jthat we are able to determine, modify, and vary
the a &.on of thefe various agents at pleafure. It

is

AT
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is not the fame with living bodies ; they are all
indeed fubject to the influence of external bo-
dies ; but the effet of thefe is modified by the
reaction of the vital principle, and is varied ac-
cording to the difpofition of that principle. The
chemift cannot therefore determine thefe ef-
fects & prioriy and in a general way. He muft
fearch for his refults ra.thcr in the living body
itfelf than in the operauons of his laboratory ;
and can have no affiftance from his analyfis but
in afeertaining the nature of their component
patts; But their aétion, effelts, or tranfpofitions,
can only be known by a ferious ftudy of the
functions of the living body. Chemiftry can
perform every thing in the mineral kingdom,
becaufe every thing depends on the laws of
the affinities. But, in the kingdoms of orga-
nized beings, this {cience is fubordinate to the
laws of the ceconomy of living bodies ; and its
refults can only be aflirmed to be true, when
they are confirmed by obfervation.

The more the fun&ions of the individual are
independent of organization, the lefs is the em-
pire of chemiftry over them, becaufe the effetts
are modified in a thoufand ways; and it is this
which renders the application of chemical prin-
ciples to the phencmena of the human body fo

very difficult : for the organization is not only
very
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very complicated, but the effetts are conti-
nually varied by the powerful influence of the
mind.

There is not however any funétion in the
animal ceconomy, upon which the f{cience of
chemiftry cannot throw fome light. If we con-
fider them in the healthy ftate, we fhall per-
ceive that every organ produces fome change
in the humours it receives; and though the
chemift may indeed be ignorant of the manner
in which fuch changes are produced, it is by his
art alone that the difference between the origi-
nal fluid, and that which has been  elaborated,
can be afcertained. Befides which, the fun@ions
of the various organs are exercifed upon exter-
nal objets, and thefe objects come under the
confideration of chemiftry. We are at prefent,
for example, acquainted with the nature of the
air which ferves for refpiration, its effe®s on
the lungs, and its influence on the animal ceco-
nomy. We are even now able to. determine
whether any air be good or bad, and know how
to corre& that which is vitiated, &c. We like-
wife pofiefs fome accurate ideas of the nutritive
principle of certain fub(’cances, and chemiftry
teaches us how to difpofe of ‘the refpective ali-
ments, and adapt them to the various circum=
flances. The andlyfis of waters is fufficiently

perfe&



Of Animal Bodies. 283
perfe& to admit of our diftinguithing the pro-
perties of that fluid relative to health, and to
felet the beft for our own ufe : fo that, while
the principle of life prefides over and governs
all the internal operations of the human body by
a mechanifin which is very imperfeétly known
to us, we fee neverthelefs that all the funétions
receive an dmpreffion more or lefs direct from
external objefts; that all die materials ufed
for the fupport of the machine are fupplied
from without; that the principle of life which
colleéts and difpofes of thefe materials, after laws
unknown to us, is capable neither of choofing
nor rejeting them; and that the funétions
would be very fpeedily altered, if chemiftry,
founded on obfervation, were not careful to re-
move the noxious, and feleét fuch bodies as are
of advantage to the fyftem. Chemiftry there-
fore can do nothing in the arrangement of the
materials, but poffeffes unlimited power in their .
feleGtion and preparation.

When the organization is deranged, this de-
fe&t of order ean arife only from external or
internal caufes. ‘In the firft cafe, the analyfis
of the air, the water, and the foods, will afford
accurate notions fufficient to re-eftablifh the
fun&ions. In the {econd; the chemical exg’nii— :
pation of the humours may afford information

fuffi-
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{ufficient to dire&t the phyfician in peinting out
the moft fuitable remedy. Sometimes the hu-
mours are decompoled in the body, as iz vitro.
We obferve all the phenomena of a degenera-

o

tion and complete difunion of the principles
which compofe the bIood,, in the fcurvy, cachexy,-
malignant fevers, &c. It feemsas if, in fuch
cafes, the vital principle abandoned the govern-
ment, and left the folids and fluids to the de-
ftructive a&ion of external agents; in confe-
quence of which they become decompofed in
the fame mar:ner as they ufually do when fe-
parated from the body. - ;

When the principle of ammahty is once ex-
tinguithed, the fame, caufes which maintained
the funttions, and whofe effeéts were modified
by that principle of life, now a&’with their
whole energy on the body, and decompofe it.
Chemiftry has difcovered methods of extracting
from thefe dead bodies a variety of fubftances
of ufe in the arts and in pharmacy. 7

Chemiftry is therefore applicable to the ani-
mal ceconomy in the ftate of health and in the
ftate of ficknefs. '

The chemical art has marked the limits be-
tween vegetable and animal ;fubﬁances Thefe
laft afford ammoniac by putrefaé‘clon, while the
fermentation of the former developes ardent

f'pult,

£l
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fpirit. The latter leave a coal which burns
eafily ; while the former become converted into
a coal almoft incombuftible. Animal matters
contain much nitrogene, which may be difen-
gaged by means of nitric acid.  The interefting
Memoirs of Meff, Berthollet and De Fourcroy
on animal fub{’cances, may be confulted to great
“advantage, :

S Graile T
 Concerning Digeftion.

~HAT humour which is known by the
name of the Gaftric Juice, is feparated by
glands placed between the membranes which
line the ftomach; and from thefe it is emitted
into the flomach itfelf.
Tn order to obtain the gaftric juice in a ftate of
purity, the animals intended to furnifh it are

kept fafting for two days, after which the fto-
mach is extraCted. In this manner Spallanzani

obtained thirty-feven ounces of this juice out of
the two firft flomachs of a theep. The fame
naturalift caufed animals to fwallow thin tubes

of metal, pierced with {everal holes, into which
: : he
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he had put fmall fponges, very clean and diy.
He caufed crows to fwallow eight at a time,
which were vomited up at the end of three
hours and ahalf.  The juice which he obtained
was yellow, tranfparent, falt, bitter, and leaving
very little fediment, when the bird was fafting.
The gaftric juice may. likewife be procured
by the vomiting which is excited by irritation
during fafting. M. Scopoli has ‘obferved that
the moft fluid part only is thrown up by irrita- |
tion ; and that the thicker part does not quit
the flomach but by the affiftance of an emetic.
M. Goffe, who had long accuftomed himfelf to
fwallow the air, which anfwered the purpofe of
an emetic with him, has availed himfelf of this
habit to make fome experiments with the gaftric
uice. He fufpends his refpi piration, receives air
10to his mouth, and pufhes;it towards the pha-
rinx with his tongue. This air, rarefied in his
ftomach, produces a convulfive motion, which
clears it of its contents. Spallanzani has ob-
ferved that eagles fpontaneoufly emit a confi-
derable quantity of gaﬁrlc _]mcc, when fafting in
the morning. :
We are indebted to Reaumur and the abbé
Spallanzani for very mtereﬁma experiments re-
fpe@ing the virtue and effe@s of the gafltric juice
n digeftion, They caufed animals to fivallow.
tubces

3
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tubes of metal, perforated in various places, and
filled with aliments, to examine their effe@s.
The philofopher of Pavia ufed purfes of thread,
‘and bags of linen and of woollen. He himfelf
{wallowed {mall purfes filled with  fleth boiled
or raw, with bread mafticated, and alfo in its
original ftate, &c. and likewife fmall cylinders of
wood, five lines in length and three in diameter,”
pierced with holes, and covered with cloth.

M. Gofle, availing himfelf of the facility with,
which he was able to vomit by means of theair,
has taken all kinds of food, and examined the
changes they. had undergone, by returning them
after intervals more or lefs remote from the
time of deglutition.

From thefe various expenments it follows—
1. That the gaftric juicereduces the alimentsinto
an uniform magma, even out of the body, and 7=
vitro 3 and that it alts in the fame manner on
the. ftomach after death : which proves that its
effe& is chemical, and almoft independent of
vitality. 2. That the gaftric juice effetts the
folution of the aliments included in tubes of
metal, and confeqdently defended from- any
trituration. 3. That though there is no tritura-
tion in membranous ftomachs, this attion power-
fully affifts the effect of the digeftive juices in ani-

mals whofe fomach 1 Is mufcular, fuch asducks,

geele,
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geefe, pigeons, &c. Some of thefe ‘animials
bred up with fufficient care that they might not
fwallow ftones, have neverthele(s broken {pheres
and tubes of metal, blunted lancets, and rounded
pieces of glafs, whichswere introduced into their
ftomachs. M. Spallanzani has afcertained that
fleth included in {pheres fufficiently firong to
refift the mufcular action, was completely di-
gefted. 4. That the gaftric juice a&s by its
{olvent power, and not as a ferment ; becaufe
the ordinary and natural digeftion is attended
with no difengagement of air, nor inflation, nor
heat, nor in a word with any of the phenomena
of fermentation.

M. Scopoh obferves very well that nothmg
pofitive or certain can be afferted refpeting the |
nature of the gaftric juice. Itis fometimes acid
and fometimes infipid. M. Brugnatelli has
found in the gaftric juice of carnivordus birds,
and fome others, a difengaged acid, a refin, and
an animal {ubftance, united with a {fmall quantity
of common falt. The gaftric juice of ruminating
animals contains ammoniac, an extracive ani-
mal {ubftance, and common falt. In our ume
the phofphoric falts have been found difengaged
in the gaftric juice. 3

Tt appears, from the obfervations of Meflrs:
Spallanzani and Gofle, that the nature of the

gaftrie

w
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galtric juice varies according to that of the ali=
ments. This juice is conftantly acid when the
diet 1s vegetable. The abbé Spallanzani af-
firms, contrary to Mefirs. Brugnatelli and Car-
minati, that birds of prey have never afforded
him an acid juice; and he affirms the fame of
ferpents, frogs, fithes, &c.

In order to fhew clearly that there is a. great
difference between the gaftric juices of various
animals, it is fufficient to obferve that the gaftric
juice of the kite, the falcon, &c. does not diflolve
bread, though it digefts flefh meat; and that
the gaftric juice of the turkey, the duck, &c.
has no a&ion upon fleth, but converts the hard-
eft grain intoa pulp.

Mefrs. Jurine, Toggia, and Carminati, have
made the moft fuccefsful applications of the
gaftric juice in the treatment of wounds.

© 3 AP L

Concerning Milk.

F all the animal humours, milk is beyond
contradi&ion the leaft animalized. Itap-

pears to partake of the nature of chyle; it
preferves the qualities and character of the ali-
Vo, III. U ments ;
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ments ; and for this reafon we are induced to
place it at the head of the humours of animal
bodies. .

Milk is feparated in organs called breafts or
udders ; and though the clafs of znimals with
breafts exhibits the greatelt analogy.in the in-
ternal confiru&tion of thefe organs, yet the milk
varies In the feveral fpecies. In the human
{pecies it is. more faccharine ; in the cow, milder -
or fofter : the milk of the goat, and of the afs,
are {lightly aftringent ; and it.is for this reafon
that they are ordered to bé taken in diforders:
which have weakened and exhauf’ced thc human
frame *.

Milk is the il food of young animals. Their

* It feems moft probable that the pre-eminence fill given
to the milk of the afs, arifes from no better reafon than the
loud and fonorous voice of the animal, which, by a kind of
reafoning very common among the ancient. phyficians, has led .
to a conclufion that the milk of fuch a creature muft be good
for the lungs. The root fatyrion, the milk of the goat, and
many other fubftances, formerly ftood high in medical eftima- -
tion, for reafons equally obvious and equally fuperficial. It
muft not however be denied but that, when the pofieffor of an
exhaufted conftitution becomes fo far obedient to advice as re-
gularly to take affes milk, and attend to other circumftances of
regimen, he may find himfelf beneﬁted and the affes milk,
merely as milk, fubftituted inftead of fome lefs friendly be-

verage or food, may be entitled to a fhare in the gcneml~4
effect: s TR b

weak
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weak and feeble ftomachs are incapable of di-
gefting and affimilating aliments afforded by
the earth ; and nature has accordingly provided
them a food more animalized, and confequently
more analogous to their ftru@ure, until their
increafed ftrength permits them to ufe a coarfer
food. - : . :

Hunter has obferved that all the animals
which difgofge.to feed their young, have glancfs
in the ftomach, which are formed during the in-
cubation, and afterwards gradually obliterared.

Milk 1s in general of an opake white colour,
and faccharine tafte. A

By attending to the various alterations it un-
dergoes when left to itfelf, or when decompofed
by chemical agents, we may arrive at a perfect .
knowledge of its nature.

Milk expofed to the air is decompofed in a
longer or fhorter time, according to the degree
of heat of the atmofphere. But if the tempera-
ture of the atmofphé}e be hot, and the milk in
large quantity, it may pafs to the {pirituous fer-
mentation. Marco Polo, the Venetian, who
wrote in the thirteenth century, affirms that the
Tartars drink mares milk, {fo well prepared that
it might be taken for white wine. ~Claude Stra-
_helenbérg reports that the Tartars extract “a

vinous fpiric from milk, which they call Arki
Uz | (De-
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(Defeription de I'Empire de Ruffie). John
George Gmelin, in his Voyage to Siberia, af-
firms that the milk is fuffered to become four,
and is afterwards diftilled. :

M. Nicolas Oferetfkowtky, of St. Peterfburg,
has proved—1. That milk deprived of its cream
cannot produce ardent fpirit,»eit_her with a fer-
ment or without. 2. That milk agitated in a
clofe veffel affords ardent fpirit. 3. That fer-
mented milk lofes its fpirituous principle by
heat, and paffes to the ftate of vinegar.—— Journal
de Phyf 1779.

Milk becomes four in the fummer, and in
three or four days the acid has acquired all its
ftrength. If the whey be then filtered, and eva-
porated to half, cheefe is depofited. If it be
again filtered, and a fmall quantity of the tarta-
reous acid be added, a quantity of {mall cryftals
of tartar are {een to- be formed in the courfe of
an hour afterwards, which according to Scheele
can (not) arife only from the {fmall quantity of
muriate potafh (in milk, but from an eflential
fale™) which milk always contains.

To feparate the various principles contained
in four whey, the following procefs may be

# The words in the parenthefes are added, to render the
text conformable to Scheele’s Eflay.

-

tifed
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uled, which was pointed out by the celebrated
Scheele. ’ :
Evaporate the four milk to one eighth. All
the acid feparates, and remains on the filtre.
Pour lime water on the refidue; an earth is
precipitated, and the lime combines with the
acid. The lime may be difplaced by the oxalic
acid, which forms with it an infoluble oxalite,
which falls down, and the acid of milk remains
difengaged. The fluid is then to be evaporated
to the confiftence of honey, and upon this very
pure alcohol is to be poured. The fugar of milk,
and all the other principles,-arc infoluble, ex-
cept the acid. The mafs being then filtered,
the acid of milk may be feparated from its fol-
vent by diftillation. This is the acid known by
the name of Lacic Acid, It poflefies the fol-
lowing charatters,

1. When faturated with potalh, it affords a
deliquefcent falt, foluble in alcohol.

2. With foda, a falt not cryftallizable, and fo-
luble in alcohol.

3 With ammoniac, a deliquefcent falt, whlch
{uffers moft of its alkali to efcape before the heat
has deftroyed the acid.

4. Barytes, lime, and alumine, form with it

falts which are deliquefzent.
Us 5. Mag-
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5. Magnefia affords {mall cryftals, which are
refolved into a liquor.

6. Bilmuth, cobalt, antimony, tin, mercury,
filver, and gold, are not attacked by ‘it either
hot or cold.

It diffolves iron and zinc, and produces hy-
drogenous gas.  The folution of iron is brown,
and does not afford cryftals : that of zinc cryfs
tallizes. '

8. With copper it afflumes a blue colour,
which changes to green, and afterwards to an
obfcure brown, without cryftallizing.

9. When kept in digeftion upon lead for fe-
veral days, it diffolves it. The folution does
not afford cryftals. A light fediment of a white
colour is formed, which Scheele confiders as a
fulphate of lead.

Whey not four contains a faline fubftance,
known by the name of Sugar of Milk. Meflrs.
Valgamoz and Lichtenftein have defcribed the
procefs ufed to obtain this faline fubftance. The
milk is deprived of its-cream in the ufual man-
ner, and of its curd by rennet. It is then con-
centrated by evaporation till it has acquired the
confiftence of honey, after which it Is put into
moulds, and dried in the fun. Thisis called
Sugar of Milk in Cakes (fucre de lait en ta-.
blettes), - Thefe cakes are diffolved. in water,

cla-
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clarified with white of egg, evaporated to the
confiftence of fyrup, and fet to cryftallize in a
cool place. It affords white ctyflals in rhom-
boidal parallelopipedons. '

Sugar of milk has a flightly faccharine tafte,
infipid, and as it were earthy. Itis folable in three
or four pints * of hot water. Mr. Rouelle ob-
tained from twenty-four to thirty grains of athes
from one pound of this {alt burned. Three-
fourths confifted of muriate of potafh, and the
reft was carbonate of potafh.

Sugar of milk exhibits the fame appearances
as fugar, either by diflillation, or on the fire.
* "This falt 4, treated with the nitric acid, afforded
me three gros of oxalic acid in the month of July
1787 (Memoir préfenté & la Société Royale des
Sciences de Montpellier). Scheele obferved the
fame fact nearly at the fame time. T obtained
it in beautiful cryftals ; Scheele, in the form of
a white powderf.

If

* By an overfight for parts. T
1 The quantity of falt ufed is not put down. Scheele
obtained five drachms of acid of fugar in long cryitals,
by diftilling nitrous acid from twelve ounces of fugar of milk,
and feven drachms and a half of the peculiar acid of Jugar of
milk in a white powder. The memoir of Scheele is dated
780 <T. ;
# I do not fee by what overfight it is that our fnge“"log:
Ua auth
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If fix {poonfuls of good alcohol be mixed
with three pints of milk, and the mixture be
expofed to heat in clofe veffels, with the at-
tention to give, from time to time, a {flight
vent to the gas of the fermentation ; the milk

author feems to confufe the two falts together, which are
afforded by treating the fugar of milk with nitrousacid. One,
as obferved in the preeeding note, is the oxalic or faccharine .
acid, and the other the acid of fugar of milk. The proper-
ties of this laft (Scheele’s Effays, London, 1786) are the
following :

1. It is combuftible llke oil in a red-hot crucible, without
leaving any mark of afhes behind. 2. Sixty parts of boiling
water, or eighty of cold water, are required to diffolve it. 30
Its tafte is fourifh, it reddens tinGture of litmus, and effer-
velces with chalk. 4. By deftru&ive diftillation it melts,
grows black, froths very much ; a brown falt, fmelling like
a mixture of flowers of benzoin and acid of amber, {ublimes ;
a brown liquid, without any appearance of oil, comes over into
the receiver, and is found to contain fome of the fame kind
of falt as was fublimed. The fublimed falt is acid, eafily foluble
in ardent {pirit, but more difficultly in water, and burns in the
fire with a flame, 5. With all the foluble earths it forms
falts infoluble in water. 6. With vegetable alkali it forms
a perfedtly neutral cryftallizable falt, foluble in cight times
its weight of boiling. water, and feparable for the moft °
part by cooling. ~. With mineral alkali it forms a falt

which requires only five parts of boiling water for its folu~
tion. 8, With volatile alkali it. forms a falt which, after be-
ing gently dried, has'a fourifh tafte. 9. It does not perceptibly
alt on the metals; but forms, with their ca‘ces, falts of very
difficult .LCALbLh.t} , which therefore fall down,  T.
18
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i found in the courfe of a month, to be changed
into good acetous acid, according to Scheele.
If a bottle be filled with freth milk, and
inverted beneath the furface of milk in am
open veflel, and this be fubjeéted to a deg
of heat a little excccdmg that of {fummer, at®
the end of twenty-four hours the milk is found -
to be coagulated ; the gas which is developed
difplaces the milk: a proof, according to
Scheele, that the vinous fermentation has taken

place.

To decompofe milk, and feparate its various
conflituent parts, rennet, or the milk turned
{our in the ftomach of calves, is commonly made
ufe of. For this purpofe the milk is warmed,
and twelve or fifteen grains of rennet is added
to each pint. Gallium, the flowers of chiftle
or artichokes, and the internal membrane of
the ftomach of birds dried, and reduced to
powder, &c. are among the fubftances which
may be ufed to turn milk. The whey obtained
in this manner is turbid; but may be clarified by
boiling it with white of egg, and {ubfequent fil-
fration. : g

On the mountain of Larzac I have {cen the
dairy woman plunge her armsup to the elbows
in the milk, and change their place from time

to time, - Tlns was done with a view to haften
: the
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the feparation of the principles ; and it is pro-

bable that the heat, and perhaps certain emana-
_tions from the arm itfelf, might favour that
L cffec. ; _
’\%I’h'e {folid mafs which feparates from whey,
Feontains two other fubftances very interefting to
" be known ; namely, cheefe and butter.

_If any vegetable or mineral acid be put into
-milk, a coagulation follows, as is well known.
The only difference is, that the mineral acid
affords lefs cheefe or curd than the vegetable ;
and the various fubftances ufed to coagulate -
milk, may perhaps a& merely by virtue of the
acid they contain. Olaus Borrichius obtained
an acid from curdled milk at a degree of heat
incapable of decompofing it. The coagulum
which is afforded in all thefe cafes, contains
‘a {ubftance of the nature of gluten, which forms
the cheefe; and another fubf’c’afnc.e of the na-
ture of oils, which forms the butter. When
cheefe is prepared for the table, the butter isnot ™
feparated, becaufe it renders it milder and more |
agreeable. : !

The cauftic alkalis diffolve cheefé by the
afliftance of heat. ~ But it is not held in folution |
by an alkali in milk. : i

If one part of cheele newly,‘{epirated, a.n_d.v'
not dried, be mixed with 'eight parts. of

water
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water flightly acidulated by a mineral acid,
and the mixture be boiled, the cheefe will be
diffolved, though it would not have been fen-
fibly atted on by a vegetable acid. This is
the caufe why the vegetable acids feparate a
much greater quantity of curd from the fame
quantity of milk than the mineral acids do.

" The caufe why falts, gums, {ugar, &c. coa-
gulate milk, may be deduced from the greater
affinity of the water with thefe bodies than with
the cheefe. .

The carth of cheefe is a phofphate of lime,
- according to Scheele. -

No fubftance has a ftronger 1cfemb1ance to
cheefe than the white of egg boiled.  White of
egg is diffolved in diluted acid, and alfo in
cauftic alkali, and in lime-water, and is preci-
pitated from them by acids. ;

Scheele thinks that the coagulation of white
of egg, lymph, and checfe, is owing to the com-
bination of caloric ; and he proves his opinion
as follows :—Mix one part of white of egg with
four parts of water ; pour in a fmall quantity of
pure alkali; add as much muratic acid as is
neceffary to faturate it, and the white of egg will
coagulate. In this experiment there is a change

of principles.  The heat of the alkah combines
' : with



500 Coagulation of Milk.

with the white of egg, and the alkali with the
muriatic acid®.
Ammoniac diffolves cheefe more effetually 4
than fixed alkalis. Ifafew drops be poured into
coagulated milk, it qu1ck1y caufes the coagulum
to difappear.
Concentrated acids likewife diffolve it. Ni-
tric acid difengages nitrogene.
The curd dried, and placed in a proper fitua-
tion to undergo a commencement of the’ putrid?
fermentation, acquires confiftence, tafte, and
colour. 1In this ftate it is ufed at table by the-‘_
name of Cheefe. s
At Roquefort, where I have attended the
manipulations of the excellent cheefe which is
made there,” care is taken to prefs the curd
well, in order to expel the whey, and to dry it

F Tne reafoning of Scheele is more fully this :—FHeat co-
aguiates white of egg, without diminithing its weight s
whence he concludes coagulated white of egg to bea combl‘
nation of heat with white of egg. Acids expel heat from =
cauftic alkalis when they combine with them, but not from =
mild alkalis. A very dilute alkali is ufed in this experiment, =
that the temperature may not be raifed, and neverthelefs the
effet takes place ; butit does not when a mild alkaliis uﬁ’-d~ :
Whence he concludes that the heat of the cauftic alkali, m- :
ftead of being employed to raife the temperature, has enterfd
into combination with the white of egg, and coagulated it- ",

L

as
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as accurétely as poflible. After this it is taken
into caves, where the temperature isgwo or three
degrees above o. The fermentation is deve-
loped by a fmall quantity of falt. The putre-
faction is {ufpended by {craping the {urface from
. time to time; and the fermentation thus go-
verned by art, and kept under by the coolnefs
of the caves, produces a flow effect upon all the
cheefe, and fucceflively developes the red and
blue colours, of which I have given the etiolo-
gy in a Memoir on the Fabrication of Cheefe at
Roquefort, prefented to the Royal Society of
Agriculture, and printed in the fourth volume
of the Annales Chimiques *.

Butter is the third principle contained in milk.
It is feparated from the fcum and the cafe-
ous matter by rapid agitation. The {ubftance
called cream is a mixture of cheefe and butter
which floats on the top of the milk. Violent
agitation converts this into froth ; in which ftate
it is called whipped cream.

Butter has a fofi confiftence, is of a yellow
golden colour more or lefs deep, of a mild
agreeable flavour, melts eafily, and becomes
folid again by mere cooling.

* Ttisin the fourth volume of the Annales de Chimie that
the author has inferted an extraé from his gxceﬂent Memoir

on th. f b.’g . -
TR 6 Butter
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Butter is eafily changed, and becomes rancid
like oils.  The acid which is developed may.
be carried off by water, or by fpirit of wine,
which diffolve it. Fixed alkali diffolves butter,
and forms a foap little known. |

Diftillation affords a coloured concrete oil |
from butter, and a firong pungent acid. This
oil; by repeated diftillation, becomes altered, -
and refembles volatile oils.

Milk is therefore a mixture of oil, lymph,
ferum, and falt. This mixture is weakly united,
and the union between the principles is eafily
deftroyed. Milk is faid to be zurned when the
difunion of its principles is effeted by mere
repofe ; but when this {eparation is made by re-
agents, it is {aid to be c#rdled * or coagulated.

Ca Bl A 2P IIL.%
Concerning the Blood.

LOOD is that red humour \vllic;h circulates
in the human body by means of the arteries
and veins, and {upports life by ﬁipplying all the

* Lait tourné and lait caillé, This diftinGion fearcely |
ebtains in the Englith language. T. 4
: organs
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organs with the peculiar juices they demand. It
is this humour which receives the produft of di-
geftion from the ftomach, which it elaborates
and animalizes. This humour is with reafon
confidered as the focus of life. The difference of
temperaments with regard to the paffions, has
been attributed to it by all the philofophers
who have treated this fubje&. It isin vain that
phyficians have changed their fyftem ; for the
opinions of the people have been lefs verfatile,
and they have continued to arttribute all the
fhades of temperament to the modifications of
the blood. It is likewife to the alterations of
this humour that phyficians have for a long
time afcribed the caute of almoft every malady.
It is more efpecially entitled to the attention of
the chemift.

The blood varies in the fame individual, not
only with regard to the ftate of health, but like-
wife at the fame inftant. The blood which
circulates through the veins has not the fame
intenfity of colour, nor the fame confiflence, as
that of the arteries; that which flows through
the organs of the breaft differs from that which
pafies languidly through the vifcera of the lower
belly

The blood dlﬁ'els alfo—1. According to the

age. In mfancy it Is paler and lefs confiftent.
2. tAC-
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2. According to the temperament.  Sanguise

'Perfons have the blood of a vermilion red ; in
the phlegmatic it is paler ; and in thc choleric it
1s more yellow.

The temperature of the blood is not the fame
in the {everal fpecies of animals. Some have the -
blood hotter, and {fome colder, than the medium
in which they live. Animals with Iungs have the
blood redder and hotter than thofe which are
without that organ ; and the colour and heat are
in proportion to the extent and perfetion of
the lungs, as M. Buffon and Brouflonet have
obferved.

- The blood putrefies by a gentle heat. If it
be diftilled on the water bath, it affords phlegm
of a faint fmell, which eafily putrefies. Blood
dried by a proper heat, effervefces with acids;
if expofed to the air, it attraéts humidity ; and
at the end of feveral months a faline effloref-
cence is formed, which Rouelle has afcertained
to be foda. If the diftillation of blood be
carried farther, the produét is acid, oil, carbo-
nate of ammoniac, &c. A {pongy coal remains in
the retort, of very difficult incineration, in which
are found fea falt, carbonate of foda, iron, and
phofphate of lime.

Alcohol and the acids coagulate the blood 55

alkalis render it more fluid. :
- But
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But if the blood received in a fhallow bafon
be obferved, the following alterations are feen -
—It firlt becomes divided intotwo very diftinét
{ubftances, the one liquid, flightly greenifh, and
- called lymph, or ferum ; and the other reddifh
and folid, called the fibrous part of the blood.
It is this feparation of the blood which has
caufed the exiftence of polypi in the larger
veflels to be credited,. becaufe concretions have
been found in thofe veffels after death. We
will feparately examine thefe two fubftances.

Serum has a yellow colour, inclining to green.
Its tafte is flightly faline. It contains a difen-
gaged alkali, turns fyrup of violets green, and
hardens in a mocerate heat, which is the cha-
racter of the lymph.  Serum diftilled on a wa-
ter-bath affords an infipid phlegm, neither acid
or alkaline, but very readily putrefying. When
this phlegm has paffed over, the refidue is tranf-
‘parent like horn, no longer foluble in water,
and affording by diftillation an alkaline phlegm,
carbonate of ammoniac, and a fetid blackifh
oil more or lefs thick ; the remaining coal in the
retort is very voluminous, and very dxﬂicult to

incineréte ; the afthes afford muriate of foda
and phofphate of lime.
Serum eafily putrefies, and then affords much

- carbonate of ammoniac. &
Vor. Il X Serum
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Serum poured into boiling water coagulates;
but it contains a part which is foluble in water, -
to which it communicates a milky colour, and
all the properties of milk, according to Buc-
quet. : fen e ©

Alkaljs ‘render the ferum more fluid, but
acids coagulate it. By filtering and evaporat-
ing the fluid, a neutral falt is obtained, confift-
ing of the acid employed, and foda. Itappears
therefore that the lymph is kept in the liquid
ftate by the predominating alkali. :

The thickened ferum affords mephitis by the
nitric acid, affifted by a flight heat; if the fire
be increafed, nitrous gas is difengaged: the re-
fidue affords the oxalic acid, and a portion of
malic acid. .

Serum is coagulated by alcohol; but the coa-
gulum is foluble in water, and in this it differs
much from the coagulum ‘formed by acids :
this difference depends on the circumftance that
the alcohol feizes the water which diluted the
ferum ; whereas the acid feizes the alkali which
diffolved it. '

The clot or fibrous part of the blood likewife
contains much Iymph ; but this may be dif-
engaged by wathing. The water at ‘the fame
time carries off the colouring matter, which con-
tains much iron : and this coagulated part, whclx:

g we
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well wafhed, forms a fibrous white fubftance
void of ﬁnéll; which, diftilled on*the  water-
bath, affords an infipid phlegm, eafily {ufcep-
tible of putrefattion. The réfidue becomes
very dry, even by a gentle heat; when fud-
denly expofed tc a confiderable heat, it fhrinks
up like parchment; but when diftilled in a re-
tort it affords an alkaline phlegm, carbonate of
ammoniac, oil, &c. The coal, which is lefs vo-
luminous and lighter than that of lymph, af-
fords the phofphate of lime by in¢ineration.

The fibrous part putrefies with confiderable
quicknefs, and affords much ammoniac.

The alkalis do not diffolve it, but acids com-
bine withit. The nitric acid difengages much
nitrogene, and afterwards diffolves it with ef-
fervefcence, and difengagement of nitrous gas.
The refidue affords oxalic acid, and a {mall
quantity of the malic acid.

This fibrous {ubftance is of the nature of the
mufcular fibre, which caufed Bordeu to call the
blood fluid fleth : and long before the time of
this celebrated phyfician, Paul Zacchia afferted
that ¢¢ caro nihil aliud eft quam fanguis concre-
tus” (Queft. Legalis, p. 239). This fibrous mat-
ter is.more animalized than the lymph ; and it

appears to be prepared by the very act of circu-
: X 2 lation
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lation to concur in augmenting the parts of the
human body.

Blood contains much iron. The experiments
of Menghini, Bucquet, and Lorry, prove that
this metal is capable of paffing into the blood
by the firft paflages, fince patients who are un-
der a courfe of martial medicine void it by the
way of urine. When the coagulated part of
the blood has been wafhed, if that part which
has retained the colouring matter be burned,
and the coal be lixiviated, the refidue of this
lixivium is in the ftate of faffron of mars, of 2
fine colour, and ufually obedient to the magnet.

The colour of blood has been attributed to
iron ; and it is very true that the colour appears
to be entirely formed of it, for there exifts no
-veftige of this metal in the wathed and difco-
loured coagulum : butas, on the other hand, the
blood does not become coloured without the
-concourfe of air, and as -oxigene alone is ab-
forbed in refpiration, it appears that the co-
lour is owing t6 iron calcined by the pure air,
and reduced to the ftate of red oxide.

From this manner of conceiving the pheno-
menon, we may perceive why animal fubftances
are {o advantageous in affifting and facilitating

the red dye, and why thefe fubftances take
colours more eafily.
CHAP.
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£y A PR
Concerning Fm‘_.

AT is a condenfed inflammable juice con-

tained in the cellular membrane : its co-
lour is ufually white, but fometimes yellow ;
its tafte infipid ; and its. confiftence more or lefs
firm, in the various {pecies of animals. In ce-
~ taceous and other fifh, it is nearly fluid; in car-
nivorous animals the fat is more fluid than in
frugivorous animals, according to Mr De Four-
croy. In the fame animal itis more folid near
the kidneys, and under the fkin, than in the vi-
cinity of the moveable vifcera ; as the animal
grows old, the fat becomes yellow, and more
folid. Confult De Fourcroy. To obtain fat in
- a ftate of purity, it is cut into fmall pieces; the
membranes and fmaller veffels are feparated;
it is wathed, then fufed with a fmall quantity of
water, and kept in fufion until all the water is
evaporated. This laft fluid which floats above it,
boils; and when the ebullition ceafes, it is a
proof that all the water is diffipated.

Fat has the greateft analogy with oils.  Like
X 3 them
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them 1t is not mifcible with.'watc_zr ; 1t forms
{oaps with alkalis ; and burns in the open air, by
the contact of an ignited fubftance, at a {ufficient
heat.

Neumann treated the fat of the goofe, of the
hog, of the flieep, and of the ox, in a glafs retort
by a graduated fire. He obtained phlegm, an
empyreumatic and brownifh oil, and a brilliapt
coal. He concludes from his analyfis thatthere is
little difference between fats; and that that of the
ox appears only to contain a little more earthy
matter. This very imperfet analyﬁs throws no
light on the nature of fat ; and we are indebted
to Mefirs. Segner and Crell for experiments of
a much more mtexef‘mng kind, We fhall relate
the chief.

. Beef fuet diftilled on the water- bath
a glafs retort, affords oil and phlegm ; it forms
foaps with potafh : the reddith phlegm has an
acid tafte ; effervefces with alkali, without.red-
cdening the {yrup of violets, which affumes a -
brown colour by this mixture.

2. The marrow of beef affords the fame pro-
duéts, excepting that a fubftance firft pailes
over of the confiftence of butter. The phlegm
has no {fmell when cold. Fixed alkali occafions
a weak eﬂ"crvcfc;nce.

M, Crell has inflru@ed us in the means of

~ obtaining
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obtaining a peculiar acid from fat, which is at
prefent diftinguifhed by the name of the Sebacic
- Acid.

He at firft attempted to concentrate this acid
by diftilling off the phlegm ; but this did not
fucceed, for the liquid in the receiver was as
acid as-that in the retort. He then faturated
all the acid with potafh, and obtained a brown-

(ith falt by evaporation, which he fufed in a
crucible, to burn the oil which contaminated
it.  This falt, by folution and evaporation, af-
forded a foliated falt. , He poured four ounces of
{ulphuric acid upon ten ounces of the falt, and
diftilled by a very gentle fire. The febacic acid
pafled over in the form of a greyith vapour ;
and half an ounce, very fuming and acrid, was
found in the receiver. Crell obferves. that, in
order to {ucceed in this operation, the falt muft
be kept a long time in fufion, without which
the acid would be mixed with oil, which weakens

_its virtue. -

By diftillation of fat in a copper alembic,
Mr. Crell obtained the pure acid. But the fire
neceffary for this purpofe alters the veflel,
caufes the tin to run off, and the acid itfelf be-
‘comes charged with copper.

It has long been known that the alkalis

form a kind of foap with ammal fat. Mr.
o Crell,
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Crell, by treating this foap with a folution
of alum, feparated the oil, and obtained the {e-
bate of potath by evaporation : the fulphuric
acid afterwards diftilled from this falt, decom-
~ pofes it ; and by this means the febacic ac1d Is

{eparated. |

Mr. De Morveau melted fuet in an iron pot ;
and to this he added pulverized quicklime,
taking care to ftir it continually at the' com-
mencement ; at the end of the operation, a con-'
fiderable heat was applied, taking care toraife the
veflels, in order to avoid expofure to the va-
pours. When the whole was cold, it was found
that the fuet had no longer the fame folidity.
This was boiled in a large quantity of water;
and the lixivium, after filtration, afforded a
brown acrid falt, which is the febate of lime.
This falt is foluble in water, but would require
too much time to purify it by repeated cryftal-
lizations. This purpefe is more eafily anf{wered
by expofing it to a degree of heat capable of
burning the oil; after which, a fingle folution
is fufficient to purify it. = It leaves its oil upon
the filtre in the ftate of coal ; and nothing more
is then neceflary than to evaporate it.

The folution ufually contains a fmall quan-
tity of quicklime, which may be precipitated
by the carbonic acid. T This {alc, treated in the

fame
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fame mannér as the febate of potath, affords
the febacic acid.

This acid exifts ready formed in fuet : two
pounds afforded fomewhat more than feven
ounces to Crell. It exifts ready formed in the
fat, fince earths and alkalis difengage it. -

It has the greateft affinity with the muriatic
‘acid, as it forms with potath a falt which
melts in the fire without being decompofed :
it acts powerfully on gold, when mixed with
the nitric acid ; it precipitates filver from the
nitrate of filver ; it forms a fublimate with mer-
cury, and the folution of this fublimate is not
rendered’ turbid by the muriate of foda. But
. though this'acid approaches the muriatic in fe-
veral refpetts, it differs from it in others, and
hitherto {eems to be nothing but a modification
of that acid. With foda, it forms cryftals in
needles, and 2 cryftallized falc with lime. It
decompofes common falt, &c.

- Mr. Crell obtained the acid of fat by diftil-
lation from the butter of cacao. Spermaceti
likewife affords it.

The properties of this acid are the fol-
lowing : :

It reddens blue vegetable colours.

It affumes a yellow colour by fire, and leaves

a refidue, which announces a partial decompo-
fition.
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fition. From this circumftance, Mr. Crell
confiders it as occupying the middle fpace be-
tween the vegetable acids which are deftroyed
by fire, and the mineral which receive no altera-
tion. - Its exiftence in the butter of cacao, and
in fats, is favourable to the notion of Crell on
this fubje&..

~ Ir attacks the carbonates of lime and alkali
with effervefcence, and with them forms falts
which Bergmann finds to be very fimilar to the
acetites with the fame bafis.

This acid, as Mr, De Morveau obferves,
feems to have fome altion upon glafs. Mr.
Crell having digéﬁcd it feveral times upon gold,
always obtained a precipitate of white earth,
which was not lime, but which he prefumes to
have been carried up in the diftillation, and
could only arife from the retort itfelf.

This acid- does not perceptibly aét on gold;
but it attacks the oxide, and forms a cryftal-
lizable falt, as it does likewife with the preci-
pitates of platina. -

It wunites with mercury and swith filver;
yielding the latter to the muriatic acid, but not
the former: it takes both from the fulphuric
acid, lead from the nitric and acetous acids, and
tin from the nitro-muriatic acid.

It attacks neither bifmuth, cobalt, nor nickel.

It
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It does not decompofe the f{ulphates of cop-
per, of iron, or of zinc; nor the nitrates of arfe-
nic, manganefe, zinc, &c.
It reduces the oxide of arfenic by diftillation.
Crell formed a febacic ether.
From this analyfis it appears that fat is a kind
of a1l or butter rendered concrete by an acid.
~ Tts ufes are—1. To keep up the heat of the
body, and defend -the vifcera from the impref-
fion of external cold. 2. To ferve as nouri(h-
ment or {upport for the animal on the occafions
of want, ficknefs, &c,

CHAP V.

Concerning the Bile.

SHE Bile is one of thofe humours which
it-is eflential to know, on account of the
influence and effe@ it has both in the ftates of
health and diforder. We fhall even fee that its
analyfis is {ufficiently perfe& to afford inftruc-
tion in an infinity of cafes.
This humour is feparated in a large vxfcus
of the lower belly, called the Liver; it is
afterwards depofited -in a bladder, or refer-

vou, called the Gall Bladder ; from which it s
conveyed
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conveyed into the duodenum by a particular
channel.

The bile is glutinous, or 1mperfe&ly fluid,
like oil ; of a very bitter tafte ; a green colour,
inclining to yellow ; and froths by agitation like
the folution of foap.

If it be diftilled on the water-bath, it affords a
phlegm, which 1s neither acid nor alkaline, but
putrefies. This phlegm, according to the ob-
fervation of Mr. De' Fourcroy, often emits a
fmell refembling that of mutk : bile itfelf has
the fame property, according to the general ob-
fervation of butchers. When the bile has gi-
ven out all the water it is capable of affording
upon the water-bath, the refidue is a dry extrac,
wh ¢h attra@ts the humidity of the air, is tena-
eiou pitchy, and foluble in water. By diftil-
lation 1n a retort, it affords ammoniac, an em-
pyreumatic animal oil, concrete alkali, and
inflammable air. The coal is more eafily in-
cinerated than that we have laft treated of. It
contains iron, carbonate of foda, and phof phate
of lime.

- All the acids decompofe bile; and dxfengage
an oily fubftance, which rifes to the top. The
falts afterwards obtained by evaporation, have
foda for their bafis ; which fhews that the bile

1s a true animal {oap. The oil which is com-
. : bmed
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bined with foda is analogous to refins, is {o-
luble in {pirit of wine, &c.

The metallic {olutions decompofe bile by
double affinity, and prodtice metallic foaps.

Bile unites with oils, and cleans. ftuffs in the
fame manner as {oap. :

Bile is foluble in alcohol, which feparates the
albuminous principle. - It is this laft {fubftance
which- renders bile. coagulable by fire and by
acids ; and ‘it is this hkew1fe which haftens its
putrefaction.

The conftituent principles of bile are, water,
a {piritus. rector, a lymphatic fubftance, a re-
finous oil, and foda. Mr. Cadet has found a
falt in i, which he thought fimilar to {fugar of
milk ; this falt is probably no other than that
which was difcovered by Mr. Poulletier.

Bile is. therefore a foap, refulting from the
combination of foda with a matter of the na-
ture of refins, and a lymphatic fubftance, which
renders it fufceptible of putrefaction and coagu-
lation. This fubftance gives the bile the cha-~
raler of animalization, diminifhes its acridity,
and favowrs its mixture with the other humours.
The faline part renders the bile more fluid and
foluble in water ; and it is more acrid the more

this principle abounds.

The refinous part differs from Vegefa-blc per

fins—
4
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fins—1. Becaufe thefe do not form foap with
fixed alkalis. 2. Becaufe they are more acrid
and more inflammable. 3. Becaufe the animal
" refin melts at the te[ﬁperature of 40 degrees,
and acquires” a fluidity fimilar to that of fat;
from which however it differs in not being fo-
luble in alcohol, in which refpect it approaches
to fpermaceti. :

The acids which at upon bile in the firft paf-
fages, decompofe it. The greenifh yellow co-
lIour of the excrements of infants at the breaft,
arifes from a fimilar decompofition ; and it is
the refinous part which tinges them. From the
a&ion of the bile upon acids, we may deduce
the effe@ of thefe remedies when the evacua-
tions are putrid, and the degeneration of the
bile is feptic. The lymph is then coagulated,
and the excrements become harder. This .
fhews the reafon why the excrements of infants
are fo frequently clotted.

When the bilé remains a long time in the
firlt paflages, as for example in chronical dif-
orders, it affumes a black colour, becomes thick,
acquires the confiftence of an unguent, and
forms a lining of feveral lines in thicknefs in
the inteftinal canal, according to the obferva-
tion of Mr. De Fourcroy. When {meared on
paper, and dried, it becomes green ; diluted with
, water,
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watery it forms a tincture of a yellow green co-’
lour, from which a large quantity of black
{cales are precipitated : with alcohol it likewife
forms a black tincture, and depofits that lami-
nated brilliant falt difcovered in biliary calculi
by Mr. Poulletier de la Salle. This humour,
which forms the atra bilis of the ancients, is
nothing but the bile rendered thick ; and in
this cafe the effect of acids, and the danger of
irritating fubftances, may be eafily accounted
for. This thickening of the bile clogs the vii-
cera " of the lower bclly, and produces ob-
ftructions.
'Many diforders are referable to the predomi-
nant charaiter of the bile. On this fubjedt,
the interefting. Memoirs of Mr. De Fourcroy
may be confulted, in the collettion of the Royal
Society of Medicine for the years 1782 and -
1783

When the bile becomes thick in the gall
bladder, it forms the concretions called biliary
calculi. Mr. Poulletier has paid great atten-
tion to the analyfis of thefe ftones. He has
obferved that they are {oluble in ardent fpirit.
When the folution is left to itfelf for a certain
time; brilliant and light particles are feen in it,

which Mr. Poulletier found only in the hu-
man
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man calculi, and which appeared to him to have:
the greateft analogy with the falt of benzoin.

Mr. Fourcroy has obferved that the difcovery
of Mr. De la Salle has been confirmed by the
Royal Society (of Medicine), which has received
{everal biliary calculi that appeared to be formed
by afalt analogous to that which was obferved by
this chemift. They confift of maffes of tranf-
parent cryftalline plates, fimilar to mica or talc.
The Society of Medicine poffefles in its col-
le&ion a gall bladder entirely filled w1th this
{aline concretion. -

We may therefore, as Mr. De Fourcroy ob-
{erves, admit of two kinds of calculi: the one
are opake, and are afforded only by the con-
denfed bile ; the others confift of the cryftals we
have defcribed. i

Boerhaave obferved, long fince, that the gall
bladder of oxen, at the end of _the winter,
was filled with calculi, but that the frefh paftu-
rage diffipated thefe concretions.

Soaps have been propofed as.folvents for
thefe calculi. The Academy of Dijon has pub-
lihed the fuccefs of a mixture of effence of
turpentine and ether. Frefh vegetables, which
are fuch fovercign remedies in deftroying thefe
concretions, owe their virtue perhaps to the

cireum-
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circamftance that they develope an acid in the
- ftomach, as we have obferved in treating of
the gaftric juice.

The ufe of the bile, in the animal ceconomy,
confifts, no doubt, in dividing thofe fubftances -
which have undergone a firft digeftion in the
ftomach; and in giving efficacy and force to the
motion of the inteftiness When its flux is in-
terrupted, it abounds in the blood, and the
whole body becomes of a yellow tinge.

The bile or gall is an excellent vulnerary,
externally applied : internally taken, it is a
good ftomachic, and one of the beft deobftru-
ents the art of medicine poffefles. This kind
of remedies deferves the preference, as being
more analogous to the conftitution; and: bile
is a proper medicine when the digeftion lan-
guifhes, or the vifcera of the lower belly are
clogged. | '

Bile, like other foaps, removes {pots of oil,
orother greafy matterg from fubflances to which
they are adherent. :

SRy Y CHAP.
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C I A D Ty

Concerning the Soft and White Parts of Animals.

HESE parts are perhaps lefs known than

thofe of which we have juft treated ; but
their analyfis is not lefs interefting : we may even
affirm that it is more {0; becaufe the application
of the knowlcdcrc we may acquire on this {ub-
je&; will daily prefent icfelf in the commoneft:
purpofes of domeftic life.

Al the parts of animals, whether membranes,
tendons, aponeurofes, cartlla‘ges, ligaments, of S
even the fkin and horns, contain a mucous
fubftance very foluble in water, but not in al-
cohol, and known by the name of Jelly. No-
thing need be done to obtain it, but to boil
thefe animal fubftances in water, and concen-
trate the decottion, untileby mere cooling it af
fumes the form of a folid tremulous mafs.

Jellies are very common in our kitchens;
and the cooks are perfectly well acquainted with
the methods of making them, and of giving
them (ohdxty when the temperature of the atmo-
fphere 1s very hot. The jelly of harts-horn 15
cmm&ed by a ﬁmllar 0perat‘on, and afcerwards

o " rendered
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“rendered white with the milk of almorids. This

kind of food, duly fcented, is ferved up at our

tables by the name of blanc manger.  Jellies are

in general reftordtive and nourithing : that of
harts-horn is aftringent and emollient:

Jellies in. general have no fmell in their na-

tural flate, and their tafte is infipid: By dif-
tillation they afford an infipid and inodorous
phlegm; which eafily putrefies. A ftronger
reat caufes them to fwell up, become blacky
1nd emit 4 fetid odour, aceompanied with white
acrid fumes. An alkaline phlegm then pafes
over, fucceeded by an empyreumatic oil, and a
lile carbonate of ammoniac. A {pongy coal:
remaitis, which’is with difficulty reduced to
afhes, and affords by analyﬁs muriate of foda
dnd phofphate of lime.

_Jelly cannot be kept above a day in the fum-
mer, or *two or three in the winter. When it
becomes {poiled; white livid fpots are formed
on its furface; which fpeedily extend to the
bottom of the pots. A large quantity of ni-
~ trogenous, hydrogenous, and carbonic gas 15
emitted.

Water diffolves jellies perfectly: Hot water
diffolves a large quantity, as they become
confiftent only by cooling. ~Acids likewife

di ﬂ'olve them, and alkalis morc efpeciaily do-
Y 2 ThC
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The nitric acid difengages nitrogene gas, ac-
cording to the fine experiments of M. Berthollet.

When jelly has been extracted without long
decottion, and has no lymph mixed with it, it
then poﬁeﬁés moft of the chara&ers of the ve-
getable jelly: but it is feldom obtained with-
out a mixture of lymph ; and in this cafe it
effentially differs from the vegetable jellies, in
affording nitrogene gas and ammoniac.

If jelly be concentrated to. fuch a degree as
to give it the form of a cake, it is deprived of
the property of putrefymg ; and by this means.
the dry or portable foups are formed, which
may be of the, greateft advantage in long
voyages. - The followmo' is a receipt for pre-§
paring thefe cakes : :

Calves feet e A

Leg of beef: - 12 pounds.
Knuckle of veal .~ . 3 pou%ds.
Leg of mutton - - 10 pounds.

Thefe are to be boiled in a fufficient quan=
tity of water, and the fcum taken off as ufual;
after which the foup is to be feparated from the
meat by ftraining and preflure. The meat is
then to be boiled a fecond time in othér water ;
and the two decoftions, being added together,.
muft be left to cool in order that the fat may be.

exaltly feparated. . The foup mulft then be cla-
rified
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rified with five or fix whites of eggs, and a fuf-
ficient quantity of common falt added. The

liquor s then ftrained through flannel, and eva-
porated on the water-bath to the confiftence of
_.a very thick pafte; after which it is fpread ra-
ther thin upon a fmooth ftone, then cut into
cakes, and laftly dried in a ftove until it be-
comes brittle: thefe cakes are kept in well
clofed bottles. The fame procefs may be ufed
to makea portable foup of the flefh of poultry ;
and aromatic herbs may be ufed as a feafoning,
if thought proper. ' :

Thefe tablets or cakes may be kept four or five
years. When intended to be ufed, the quan- |
tity of half an ounce is put into a large *glafs of
boiling water, which is to be covered, and fet
upon hot athes for'a quarter of an hour, or un-
til the whole is entirely diffolved. It forms an
excellent {oup, and recluircs no addicion but a
fmall quantity of falt. : )

The cakes of hockiac, which arc prepared in
China, and are known in France by the name
of colle depean d’dne, are made with animal {ub-
" fances. They are ufed in diforders of the lungs,
in the dofe from half a dram to two drams.

The nature of the fubftances made ufe of,
and the method of operating, produce fome

difference in thefe products. Old or lean ani-
. Y3 mals
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mals afford in general a better glue than the
young and fat, . For a full account of the art of
making glue, confult L' 4rt de faire différentes Ef-
pices dz Colle, par M. Dubamel de Monceau, de A~
¢cadémie des Sciences.

1. To make the ftrong or Englifh glue,
the parings of leather, the fkins of animals,
with the ears of oxen, calves, fheep, &c. are
ufed. Thefe matters are firft digefted in water,
to penetrate the texture of the fkins; thejr'""‘
afterwards fteeped in lime water, taking care (o
ftir and agitate them from timé to time; t 7
are then laid in a heap for fome time, afterwa: 1
wafhed, and the fuperabundant water prefic: &
out by a prefs. Thefe fkins are then digefted! 1u
. water gradually heated to ebullition. The li-
quor is afterwards pouréd out, and feparated with .
preflure. Laftly, itis thickened by evaporation-
of the water by heat, and poured on flat polithed
{tones, or into moulds, and left to dry and harden,

This glue is brittle. Itisfoftened by heating
it with a fmall quantity of water for ufe, and is
applied with a brufh. Carpenters and cabinet-
~makers ufe it to faften pieces of wood together.

2. The glue of Flanders is. merely a
diminutive of the ftrong glue. It has not
the fame confiftence, and cannot be ufed in
glueing wood ; it is thinner and more tranf-

parent
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parent than the former. It is made with a
more accurate choice of materials, and with
greater care. Itis ufed by defigners, Mouth
glue 1s made of this, to ftick paper together, by
fufing it again with the addition of a {mall quan-
tity of water, and four ounces of fugar-candy to a
pound of the glue.

3. The colle de gand is made with the clip-
pings of white gloves, well fieeped in water, and

‘boiled : it is likewife made with the clippings

of parchment. In order that thefe two kinds of
glue may be fit for ufe, it is neceffary that they
be of the confiftence of a tremulous jelly when

cold*.

4. Fifh- giuc, or 1ﬁng1afs, is made of the
mucilaginous parts of a large fith commonly
found in the Ruffian feas. The fkin, the fins,
and the nervous parts, are cut into flices,
boiled on a flow fire to the confiltence of jelly,
{pread out to the thicknefs of a fheet of paper,
and formed into cakes or long picces, fuch
as we receive them from Holland. The filk
manufacturers, and more efpecially the ribbon
weavers, ufe it to give a liftre to their goods :
itis alfo ufed to ftiffen gauzes; and to clarify or
fine wine, by mixing a folution of this fubftance

* Thefa weaker glucs arc called Size by our workmen, who
?PEI}’ the name of Glue to tlis ftrong glue only, T,
: : ko

- with
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with it. Ifinglafs enters into the c’ozﬁpoﬁuom
of fome pla&ers It is excellent to correct
acrid humours, and terminate obfhna.te vene-
real diforders. :

Gilders fize is made by boiling eel-fkins in
water with a fmall quantity of lime : the water
is ftrained off, and fome whites of eggs added.
When it is intended to be ufed, it i‘é‘heated,_
applied to the furface intended to be gilded,
and when it is dry the gold leaf is laid on.

5. The glue of fhails is made by expofing
fnails to the fun, and receiving in a glafs the
fluid which flows from them. '~ This liquor is
mixed with the juice of milk thiftle. It is ufed
to cement glafles together, whxch are afterwards
expofed to the fun todry. o :

6. To make the glue of parchment,‘ or parch- |
ment fize, two or three pounds of the clippings
of parchment are put into a pait of water.
Thefe are boiled until half the water is evapo-
rated ; after which the whole is ftrained through
a cloth, and left to fettle.

The glue or fize ufed in the paper manufac-
tories, to fortify the paper, and to repair its de-
fects, is made with wheat flour diffufed in boil-|
ing water, and ftrained through a fieve- Thisg
fize muft be ufed the following day, and neither:
fooner nor later. The paper is afterwards beat

with |
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with a mallet, fized a fecond time, put into the
prefs to {mooth and unite it, and afterwards
‘extended by hammering. ‘

€ H AP VIE

Concerning the Mufcular or Flefby Parts.

HE mufcles of animals are formed of
longitudinal fibres connected together
by the cellular membrane, and impregnated
with various humours, in which we find partly
thofe we have already examined {eparately.
The analyfis of thefe fubftances by difulla-
tion afforded us little inftruction refpecting
their nature.  The products were, water which
eafily became putrid, alkaline phlegm, empy-
reumatic oil, carbonate of ammoniac, and a
coal which afforded by incineration a {mall
quantity of fixed alkali, and febrifuge falt.
The procefs which fucceeds the beft for fe-
parately obtaining the various {ubftances which
compofe mufcles, is the following, which has
been pointed out to us by Mr. De Fourcroy.
1. The mufcle is firt wathed in cold water :

by this means the colouring lymph, and 2 faling
e fubftance,
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fubﬁ:ancc, are taken up. By flow evaporatxon of
this water, the lymph coagulates, and may be
feparated by the filtre; and a continuance of
the evaporation affords the faline matter.

2. The refidue of the firft wathing is digefted
in alcohol, which diffolves the extractive mat-
ter, and a portion of the falt: the extract is fe-
parated by the evaporation of the alcohol.

3. The refidue of thefe firft operations is to be ‘
boiled in water, which takes up the Jelly, the -
fat part, and the remaining {aline and extrattive
matters. The fat oil {wims on the {urface, and
may be taken off.

4. After thefe operauons, there remains only '
‘2 white infipid fibrous {ubftance, infoluble in.
water ; which contracts by heat, like other ani-
mal f{ubftances; affords ammoniac, and very
fetid oil, by diftillation, = Nitrogene gas is ob-
tained from it by the nitric acid. It poffeffes
all the chara&ers of the fibrous part of .the
blood,; in which fluid it is formed, to be after-
wards depofited in the mufcles, where it re-
ceives the laft charaer appropriated to it.
< M Thouvenel, to whom we are indebted
for interefting refearches on this fubje&t, has

found in fleth a mucous extraétive fubftance,

foluble in water and in alcohol, poffefling a

peculiat tafte which jelly has not ; and when
thig
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this ﬁ{lbﬁance 1s very much concentrated, it af~
furnes’ an acrid and bitter tafte.  Fire developes
an aromatic flavour in it. This fubftance, eva-
porated to drynefs, affumes a bitter, acrid, and
faline tafte. It fwells up upon hot coals, and
liquefies ; emitting an acid, penetrating fmell,
refembling that of burned fugar. It attrads
the humidity of thé air, and forms a faline ef-
florefcence. In a hot atmofphere it becomes
{our, and putrcfies. All thefe characters indicate
a refemblance between this fubftance, the {fapo-
naceous extracts, and the faccharine matter of
vegetables, Mr. Thouvenel, who has likewife
analyfed the falt obtained by the deco&ion and
{low evaporation of fleth, obtained it fometimes
in the form of down, and fometimes in that of
cryftals, whofe figure he could not defcribe.
This falt appeared to him to be a phofphate
of potath in frugivorous quadrupeds, and a
muriate of potath in carnivorous reptiles. It
is probable, as Mr. De Fourcroy obferves, that
this falt is a phofphate of foda or of ammo-
niac, mixed with the phofphate of lime. Thefe
{alts are indicated, and even with excefs of acid,
like thofe of urine, by lime-water and ammo-
niac, which form white precipitates in the de-
co&ion of fleth.

The moft abundant part of mufcles, and that
which
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which conftitutes their predommatmg chan'a&eri_
~is the fibrous matter. ‘The chara&ers wluch_
‘dl(‘cmgulfh this fubftance are—

. It is not foluble in water. 2. It aﬁ'ords'r
more nitrogene gas by the nitric acid than
other fubftances do. 3. It afterwards aﬁ'ords
the oxalic acid, and the malic acid. 4. I_t pu-
trefies eafily when moiftened, and affords much
concrete ammoniac by diftillation.

The other three {ubftances contained in ﬂe(h
namely the lymph, the jelly, and the fat ParE,
are the fame fubftances concerning which we
have already treated, under the fame denormf
nations. 2 ‘v

From thefe prmc1ples we may give the ethl-
ology of the formation of foup, and follow the _
fucceflive difengagement of all the principles
we have {poken of,

The firft impreffion of the fire, when a foup
is made, is the difengagement of a confiderable
fcum, which 1s taken off until it no longer ap-
pears.  This fcum arifes merely from the difen-
gagement of the lymph, which coagulates by
the heat. It affumes, by the impreffion of the |
fire,; & red colour, which it does not nanua]ly
poffefs. ‘

At the {ame time the gclatmous part 1is dif-
engaged which remains diffolved in the foUp>

and
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and congeals only by cooling. It forms on

. the furface of cold foup a body more or lefs

—

thick, according to the nature of the fubftances,

~and the age of the animals; for young ani-

mals afford a larger quantity than fuch as‘are
olds £ : :
As foon as the flefh is penetrated by heat, flat
round drops arife, and float at the {urface of the
fluid, in which they are not afterwards diffolved,
but congeal by cooling, and exhibir all the cha-
racters of fat.

' In proportion as the digeftion proceeds, the
mucous extracdtive part feparates; the foup be-
comes coloured, affumes its peculiar odour and
tafte ; and it is more particularly to this prin-
ciple that its properties are owing.

The falc which is at the fame time diffolved
takes off the infipidity of all the before-men-
tioned pr1nc1ples : and at this period the foup
is completely made.

According to the nature of the {everal prin-
ciples which are difengaged, and the order in
which they appear, it is evident that the ma-
nagement of the fire i1s not a matter of indiffe-
rence. If the ebullizion be haftened, anda proper
time be not allowed for the difengagement of
the mucous extractive matter, the three inodo-

rous and infipid principles are obfained ;- and
£ IAHS
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this is obferved in foups made by cooks, who
are haftened, or have not time allowed to pay -
a due attention to their work. When, on the
contrary, the digeftion is made over a flow fire,
the principles feparate one after the other, in
order ; the ﬂummmg i1s more accurately per-
formed; the aromatic flavour which is difens’
gaged combines more intimately, and the foup
1s of an excellent flavour:  Thefe are the foups
of the good women who perform better with a
fmall quantity of meat; than profeffed cooks
with their ufual prodigality ; and in ¢his ci
we may fay that the form is of more value thart
the fubftance. ()
The heat muft not be applied too long ; fof
the great evapoiation, by concentrating the prin-
‘ciple of {mell and tafte, ar the fame time with
the {alt, renders them acrid and bitter:

e S S A

G H A P. VIIL
Concerning Urine,

YRINE is an excrementitious humout of
the body : and it is one of the fluids of
which it is of the greateft importance to poflefsan

accurate knowledge ; beeaufe :he practical phy-
ﬁcnan
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fician may derive the greateft advantage from
information of this nature. It is known to what
a degree of extravagance the marvellous pre-
tenfions of this kind have been carried. The
delirium has proceeded to fuch a height, as
even to pretend to afcertain from the urine,.
not only the nature of the ‘diforder, and the
chara&er of the patient, but likewife the fex
and condition.

The true phyfician has never given into this
excefs: but he has always derived affiftance, in
his prattice, from the characters exhibited by
the urine ; and this is the humour from which
he may draw the moft fatisfactory indications.
It carries’out, as we may fay, the internal cha-
racter ; and a phyfician who knows how to form
a judgment upon its properties, may deduce the’
moft inftruétive confequences from it. Monro,
in his Treatife of Comparative Anatomy, has
delcribed the organs which, in birds, fupply the
place of the kidneys: they are placed near the
vertebral column; and communicate, by twe
du@s, to the vicinity of the anus. He affirms
that the urine of birds is that whirifh fubftance
which almoft always accompanies the excre-

-ments,
Chemical analyfis ought to enlighten the phy-

fician in his refearches concerning &he Utine.
: The
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The nature of the prmc'ples it carries off in
- certain circumftances,; affords va&mformﬂ_a,;mn
relpe@ting the predominant principle in the
fluids of the human body. Its various ftates
thew the difpofition of the conftitution. Perfons
of a very irritable habit have the urine of
a lighter colour than others ; gouty perfons
evacuate turbid urine; and it has been obferved
that, when the bones become foft, the urine ear-
ries off the phofphate of lime, which cen{htutes;
their bafis; inftances of which were obfcned in
the perfons of Mrs. Supiot, the widow Melin,
&c. . The various ftates of any diforder are al-
ways pointed out by the ftate of the urine; and
the truly practical phyfician” will there obferve
figns of crudity and concoction whu:h will di--
rect his proceedings. £ :
Urine 1s likewife an humour mtereﬁuw to be
known on account of the various ufes to which
it is applied in the arts. = It was: from this
fubftance alone that phofphorus was, for a long
time, exXtracted; it is to this fluid that we owe
the development of the blue colour of turn{ole,
and the violet of archil; it may be fuccefsfully
employed in forming artificial nitre-beds ; it pow-
erfully contributes to the formation of fal am-
moniac; 1t may be ufed to prepare the alkali

in the manufacure of Prufﬁan blue; and, in 2
word,
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word, it may be applied in all the operations
wherein the concurrence of an ammal humour
s reqmred :

Urine, in its natural ftate, is tran{parent, of
a citron yellow colour, a peculiar {mell, and a
{aline tafte.

It is more or lefs abundant, according to the
feafons, and the ftate of the individual. = It is
fuflicient to obferve, on this fubjet, that tranfpi-
ration, and more efpecially perfpiration or fweat,
fapply the place of the fecretion of urine; and
that confequenltly, when the tranfpiration is great,
* the urine is not abundant.

Phyficians diftinguith two kinds of wurine.
The one is emitted one or two hours after
- drinking; this is aqueous, contains fcarcely any

falts, and has neither colour nor fmell: it is this
which is evacuated fo plentifully during a courfe
of mineral waters. The other is not evacu-
ated until after the funtions of fanguification
are finithed; and may be called Fzces San-
guinis. - This has all the characters we have
enumerated and affigned to arine. It is car-
ried by the arteries into the kidneys, where it
is feparated, and poured into the receptacles of
: thefe organs, whence it pafies, by the ureters,
into the bladder; where it remains a longer
or fthorter time according to the habitude of

Vou. II1. z o

-
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the perfon, the nature of the urine, the i 'tﬁ
bility or magpnitude of the bladder itfelf.
The urine has been long confidered as an
alkaline fluid; but in- our time it has been
proved to contain an excefs of acid.” Ir ap~
pears from the experiments of M. Berthollett—
1. That this acid is of the nature of the phof-
phoric acid. 2. That the urine of gouty perfons
contains lefs of this acid ; whence he con_]cé‘tures,_
with reafon, that this acid retained in the bloads
arid conveyed into the articulations, produces an.
irritation, and confequently a flux of humours,;
which caufe pain, and {welling. : ;
The analyfis of urine by diftillation has been
accurately made by various chemifts, but{;‘mo‘r'ef;:
efpecially by Rouclle the younger. Much phlcgm
is obtained, which putrefies with the greateft fa-g
cility, and affords ammoniac'by its putrefaction,
though it does not itfelf contain that fubftance.
At the fame time a fubftance is precipitated of
-an earthy appearance, but which in reality is 2
true phofphate of urine. It is this fame falt?
which forms the fediment of urine, which i
obferved by expofing it to cold during the
winter, even though the urine be of a perfon
in perfect health. When urine has, by a fuf=
ficient evaporation, acquired the confiftence of
{yrup, it need only be expofed, ina cool place
' £
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%o obtain ¢ryftals, in which analyfis has proved
the exiftence of the phofphates of foda and of
ammoniac. This precipitate of cryftals has been
diftinguifhed by the name of fufible {alt, native
{alt, microcofmic falt. Urine may be deprived of
allfaline matter by repeaﬁcd {olutions, filtrations,
and evaporations ; the matter which adheres to
thefe cryftals, and of which they may be cleared
by thefe 0pcrat10ns, is {oluble, partly in alcohol,
and partly in water. The faponaceous fubftance,
or that which is foluble in alcohol, is capable of
~cryftallization, dries difficultly, and affords by
diftillation a fmall quantity of oil, of carbonate
of ammbniac, of muriate of ammoniac, and the
refidue converts fyrup of violets to a green.
The extraltive principle 1s eafily dried, and’
exhibits the fame phenomena in diftillation as
animal fubftances. See Rouelle.
The phenomena exhibited by the {pontane-
~ous decompofition of urine, are very interefting
to be known; on which fubject an excellent
memoir of Mr. Halle, in the volume of the
Society of Medicine for 1779, may be con-
fulted, Urine left to itfelf foon lofes its {mell,
which is fucceeded by a {mell of ammoniac,
which is likewife diffipated in its turn. The
colour becomes brownifh, and the {mell fetid
and naufeous. We are indebted to Mr. Rouelle
7 2 for



340 Anabyfis of Urine.
for a valuable obfervation—that crude. urme,j
urina potiis, prefents very different phenomena 5
and that it becomes covered with mouldinefs,
Iike the exprefled juices of vegetables. Putre-
fied urine has much lefs acid in the difengaged
ftate than when it is frefh.

The fixed alkalis and lime difengage much
ammoniac from urine, by dceo_mpoﬁng the
phofphate of ammoniac. ' :

The acids deftroy the fmell of urme by com.
bining with the ammoniac, which is.the prm-
cipal vehicle of that {mell. e

We may therefore confider urine, in its na=
tural ftate, as water holding i in folution matter
purely extra&tive, and . phofphoric or muriati
falts.  Thefe phofphouc falts have lime, am-
moniac, or foda, for their bafis: we fhall tak
a flight view of each in particular.

That which is called fufible falt, is nothmg
but a mixture of all the falts contained in uring
clogged with the extra&ive principle. All the
ancient chemifts advifed evaporation, and re=
peated filtration, to clear them ffom this animal
extralt; but Meflrs. Rouelle and the Duke df?, :
Chaulnes have obferv red, that great part of the
falc 1s difengaged and diffipated by thefe operd §
tions to fuch a degree, that three-fourths aré .%
1o/t 1o avmd moft of this lofs, the Duke de’ ~

Chaulnci é
Al
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'Cﬁaiti_lncs advifes folution, filtration, and cooling
in well-clofed veflels. Two ftrata of falt are
then obtained ; the upper of which appears to
have the form of {quare tables, wherein Rouelle
obferved tetrahedral prifms flattened with' di-
hedral fummits. This is the phofphate of {foda:
and beneath this lies another falt cryftallized in
regular tetrahedral prifims, and is the phofphate
of ammoniac. '

1. T__, phofphate of ammoniac ufuially ex-
h1b1ts the form of a very comprefled tetrahedral
rhomboidal prifm : but this form varies much;
and the mixtures of the phofphate or muriate of
" foda eaufe an infinity of modifications in it.

The taﬁte of this falt is cool, afterwards uri-
nous, bxtter, and pungent.

- This falt fwells up upon the coa]s, emits a
ﬁrong {mell of ammoniac, and melts by, the
- blow-pipe into a very fixed and very fufible
glafs.

Itis folublc inwater. Five parts of cold water,
at ten degrees of Reaumur, diffolved only one
of this falc; but at the temperature of fixty
degrees this- falt is decompofed, and 2 portion
of its acid is volatilized.

It ferves asa flux to all the earths; but in
this cafe its alkali is difengaged, and the phot-

phoric-acid unites with the earth, as I find by
Z 2 CXPC‘
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_ experiment. Bergman propofed it as a flus |
The fixed- alkalis and lime-water difengage th:
ammoniac.
When this falt is heated thh charcoal, it ai-
fords phofphorus.
2. The phofphate of foda was made known
“in 1740 by Haupt, under the name of fal
admirabile perlatum. Hellot before him, and
Pott feventeen years after him, took 1t»for fe-
- lenite.  Margraaf gave an accurate d cription
of it in his Memoirs, in 17453 5 and R elle the
younger defcribed. it at full length in 1776»
under the name of fufible falt with bafe of na-
trum. All agree that it differs from tshe prcced— 3
ing in not affording phofphorus with charcoal
According to Rouelle, its cryflals are ﬂa.t-."
tened irregular tetrahedral prifms, with dth'
dral {fummits. The four fides of the prifm are
two irregular alternate pentagons, and tWo,ﬁlQng}
rhombi truncated flopewife.
When expofed to heat it fufes, and affords &
glafs which becomes: opake by coolmg
It is foluble in diftilled water," *and the fOlU‘
tion turns {yrup of violets green.
It does not afford phofphorus with charcoal.
Lime difcngages the foda. It may even be"
. obtained in a cauftic ftate, if the precipitation
be cffected by lime- -water,

*

T
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* . The mineral acids, or even diftilled vinegar,
“decompofe it by feizing its alkali. Mr. Preuft,
to whom we are indebted for all the accurate
information - we poflefs concerning thefe fub-
ftances, was of opinion, that the bafe to which
the foda adhered was not the phofphoric acid,
but a very fingular falt, whofe properties greatly
refembled thofe of the acid of borax. He
found this falt in the mother water, after hav-
ing decompofed the phofphate of foda by the
; ngﬁtéﬁS"licid, and obtained the acetite of foda
v bj’cf;?ﬁ%.llization. He obrained this fame falt
:by,diﬁ'olving and evaporating thé refidue of the
" diftillation of phofphorus. One ounce of phof-
».pho;ic glafs contains five or fix drams. This
falt was charaGerized by the following pro-
Sperties ;"
1. It cryftallizes in parallelograms.
2. Its tafte is alkaline, and it turns fyrup of
violets green. y
3. Iefwells up in the fire, reddens, and melts.
4. It efflorefces in theair. This may not take
place when the phofphoric acid has not been
fufficiently decompofed by the diftillation co
leave the alkali difengaged, as I have obferved.
5. Boiling water diffolves fix gros per ounce.
" 6. It affifts the vitrification of earths, and

forms a perfect glafs with ﬁlc;;. _
7 4 e
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7. It decompofes nitre and marine falt, and

{eparates their acids. . : e
- 8. It is infoluble in alcohol.

Mr. Klaproth has publithed in Crell’s Jour-
nal an analyfis of the fufible falt, in which he
has thewn that the pearly falt, or falt of Prouft,
1s merely the phofphate of foda. To prove
this, nothing moreneed to be done than to dif-
folve this falt in water, and to add a folution of
nitrate of lime. The nitric acid feizes the foda,
and the. phofphoric acid is preCLpltatéd\.:W1th
the lime. The phofphoric acid may after |
wards be feparated by means of the fulphurlc |
acid.

1t the phofphoric acid obtained by the ﬂow’

«combuftion of phofphorus be faturated with
foda flightly in excefs, the fufible falt is formed;
if thls excefs be, taken: up by vinegar, ‘or if
more phofphoric acid be- added, the fubﬁance
defcribed by Prouft is formed.” :

The phofphate of foda is not decompofable
by charcoal ; and it is at prefent clearly feen
why the fufible {alt affords but lictle phofphorus;
and why Kunckel, Margraaf, and others recom-
mended a mixture of the muriate of lead : - for
by this means the phofphate of lead was formed,
which permits the decompofition of ' the phof-
phoric acid, and aifords phofphorus, '

: ; €on-
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Concerning the Calculus of the Bladder.

Paracelfus made {fome refearches concerning
the calculus of the bladder, which he calls duc:-’
lech, He confiders it as a f{ubftance inter-
mediate between tartar and ftone, and thinks
that its formation is owing to the modification
of an animal refin: he fuppofes it to be abfo-
lutely fimilar to the matter of the gout.

_ Vanhelmont does not admit of this analogy ;
and confiders the calculus as an animal coagu-
lum produced by the falts of urine, and a vola-
tile earthy fpirit. ~ Boyle found this calculus
to be compofed of oil and volatile falt. Boer-
‘haave fuppofed it to confift of a {ubtle earth, inti-
mately united with alkaline volacile fales. Hales
has obferved that a calculus of the weight of
two hundred and thirty grains-afforded fix hun-
dred and forty-five times its volume of air, and
that there remained only a calx of the weight
of forty-nine grains.

Independent of ‘this chemical information,
{ome phyficians, fuch as Alfton, De Haen, Vo-
gel, Meckel, &c. had obferved the folvent
power of foap, lime-water, and alkalis.

But we poffefled no accurate ideas on this

 fbject until it was ferioufly taken up by Scheele
. : . .and
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and Bergmann. The bezoar of the bladdeﬁ”
is formed for the moft part of a peculiar concrets
acid, which M. De Morveau calls the Lithiafic _
Acid. (The Encyclopedie Methodique may be
confulted, from which the prefent article is aa
extra&,) ' '
The calculus is partly foluble in boiling
water. The lixivium reddens the tincture of
turnfole ; and by cooling depofits moft of what
it had diffolved. The cryftals thus e arated
are the concrete lithiafic acid, : :
Scheele has likewife obferved——.-x’.'?ff‘ha»_t%iil’é
fulphuric acid does notdiflolve the calculusunlefs:
affilted by heat, and thati it isthen converted into
the ftate of n.!nhureous acid. 2. That the mu-
riatic acid has no ation upon it.. 3; That t_he."
nitric acid diffolves it with effervelcence, and
difengages nitrous gas and carbonic acid. This
folution is red ; it contains a difengaged acid,
and tinges the fkin of a red colour. This folu-
tion is not precipitatéd by the muriate of bary-
tes, nor rendered turbid by the oxalic acid.
4. That the calculus was not att&éked by the
carbonate of potath; but that the cauftic al-
kali diffolved it, as well as the volatile alkali.
5. That one thoufand grains of lime-water dif= _
folved 5,37 by mere digeftion, -and that it was
again precipitated by ac1ds. 6. That all urire,
< e cven)

"s
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even that of infants, held a fmall quantity of
the matter of calculus in folution ; which may
perhaps be the caufe that, when this marter
finds a nucleus in the bladder, it more eafily
incrofs it. T have feen a calculus with a large
plum ftone in its centre. 4. That the brick-
coloured depofition from the urine in fevers, is
of the nature of the calculi,

Thefe experiments exhibit feveral important
‘génfgggghces with regard to the compofition of
the c{lcullxs, and the properties of the lithic
Faeid. :

" The calculus contains a {mall quantiry of
ammoniac. The coaly refidue of the combuf-
tion indicates an animal fubftance of the nature
of jelly. The celebrated Scheele did not find it
to contain a particle of calcareous earth; but
Bergmann precipitated a true fulphate of lime,
by pouring the fulphuric acid into the nitrous
folution of the calculus. He admits that the
lime is very fmall in"quantity, as it rarely ex-
ceeds the two-hundredth part of the entire
weight. The fame chemift has deteCted a
white {pungy {ubftance, not foluble in water,
nor attacked by fpirit of wine, or acids, or alka-~
lis ; which at laft affords a coal of difficult 1nci-
neration, and which the nitric acid does not
diffolve, evenin the ftate of afhes; but this mat-

. ter
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ter ~xifts in fo {fmall a quantity, that he could
not procure enough to examine it. The calcu-
lus 1s not therefore analogous to bones .in its
nature ; neither is it a phofphate of lime, as has
been pretended. Thefe are the refults of the
chemifts of the north ; but I muft obferve that,
after having decompofed many calculi by the
cauftic alkali, I have precxpltated lime, and
formed phofphates of potath.

Some phyficians, fuch as SyGenham, Cheyne,,
Murlay, &c. have thought that the afthrmc:
concretions were of the fame nature as the cal-
culus. The ule which Boerhaave made of al-
kalis in the gout; the virtues admitted by
Fred. Hoffmann in the thermal waters of Carlf-
bad, which contain foda, with an excefs of car-
bonic acid; the authority of Springsfeld, ‘who
afferts that the calculus is very fpeedily dif-
folved in thefe waters, even in the urine of thofe
who drink them; the fuccefs of lime- -water,
ufed by Alfton in the gout—all confpire to give
fome credit to the opinion of thefe early phyfi-
cians. But the following expenments do not
agree with this notion.

Van{wicten affirms that the arthritic .con-
cretion never acquires the hardnefs of the cal-
culus. Pipelli (Philof. Tranf.) diftilled in a
retort three ounces of the arthritic matter “col-

Telted
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le@ted from the articulations of feveral gouty
perfons 5 and he obtained ammoniac, with fome
drops of oil, the refidue weighing two gros.
This refidue, which was foluble in the muriatic,
fulphuric,and acetous acids, was not attacked by
volatile alkali. An obfervation of Mr. Reering
was publithed in the Memoirs of the Academy
of Stockholm for 1783, which afcertains that
the concretions expectorated by an old man
fubjeét to the gout, were found to be of the
nature of bone, or phofphate of lime. But one
of the neweft and moft important faés is that
of Watfon, in the Medical Communications of
London, vol. i. 1784. He concludes, from the
examination of the arthritic concretions of a
gouty body, that this fubftance is very different
from the matter of the calculus, fince it Is
foluble in the fynovia, and eafily mixes with
oil and water, which the calculus does not.

It follows from our obfervations on the lithic
‘acid, that this acid is concrete, and fparingly
foluble in water , that it is decompofed, and
partly fublimed by diftillation.  This acid de-
compofes the nitric acid, unites with earths, al-
kalis, and metallic oxides. Ityiclds its bafes to
the weakeft vegetable acids, not excepting the
carbonic,

- i i AL
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Concerning Phofphorus.

HOSPHORUS is one of the moft aftonifh
ing produtts of chemiftry. Itis pretended
that traces of the knowledge of this {ubftance
exift in the writings of the earlieft chemifts : but
the moft pofitive information we poffefs on this
fubjet is found in the hiftory given by Leibnitz,
in the Melanges de Berlin for 1710. He gives
the difcovery to Brandt, a chemift of Haﬂmburg,
who during a courfe of experiments upon urine,‘
with a view of extracting a fluid proper to con-
vert filver into gold, difcovered phofphorus in
the year 1667. He communicated his dif-
covery to Kraft, who fthewed it to Leibnitz ;
and being afterwards in England, he commu-
nicated it to Boyle *. Leibnirz caufed the firft
' ~_inventor

* As Boyle communicated the proccfs for mang phof-
phorus to the Royal Soci ctyasa dlfcovcry of his own, and-
it is entered as fuch in the Phxlofophlcal Tranfaétions, 1
cannot avoid ammadvcrtmg on this impeachment of his in-
tegrlty, which 1s copled from one chemlcal book into another.
It is grounded on no better foundation than the affertionof

Kraft,
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inventor to be introduced to the Duke of Han-
over, before whom he performed the whole
operation ; and a {pecimen of the phofphorus
was fent to Huygens, who thewed it to the Aca-
demy of Sciences at Paris.

It is faid that Kunckel had affociated him-
felf with Kraft to purchafe the procefs from
Brandt. But Kunckel having been deceived by
Kraft, who kept the fecret to himfelf, knowing
that urine was made ufe of, fet to work, and dif-
covered a procefs for making the fubftance ;
and it is this which led chemifts to call it by
the name of Kunckel’s Phofphorus.

Though the procefs was rendered public,

Kraft, a dealer in fecrets, who, after having deceived his
friend Kunckel, affociated with him for the purchafe of
this fecret. I might infift, in defence of the candour and
otherwife unimpeached integrity of Boyle, that his affer-
tion ought infinitely to outweigh that of the other. Not
to infift, however, upon this, it may be noticed that this
new and famous product was known to have been ex-
tratted from urine; that Kunckel is univerfally admitted
as the difcoverer, from his having formed it upon no fuller
information than this; that Boyle might with equal proba-
bility be admitted to have difcovered it in the fame manner,
and upon information equally ﬂxght and that the probabﬂxty'
of this is rendered incomparably greater, by the confi deration
“that none of thefe chemifts made any complicated experimentsy
but merely apphed the force of fire to urine until this Pm"
“duét.at laft came over. . Te !
g - KUHCkCI;
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Kunckel, and a German called Godefred Hats
with*, were the only perfons who prepared phof-
phorus for a long time. It was not till the year
1737, that it was made in the laboratory of the
Royal Garden at Paris. A foreigner executed this
operation in the prefence of Meflrs. Hellot, Du
Fay, Geoffroi, and Du Hamel. An account of
the operation may be feen in the volume of the
Academy for 1737. Hellot has colle&ed all the
effential circumftances. Margraaf, in the year -
1743, publithed a new and more eafy method,
which has been followed until Scheele and Gahnl'-}v
taught us to ebtain it from bones.
The procefs of Margraaf confifts in mixing
the muriate of lead, which remains after the
diftillation of four pounds of minium and two
of fal ammoniac, with ten pounds of the extract
of urine of the confiftence of honey, Half a
pound of charcoal in powder is added; the
mixture is dried”in an iron pot unul it is re-
duced to a black powder. This powder is to
be put into,a retort; and the volatile alkali, the
fetid oil, and the fal ammoniac, diftilled off.
The refidue contains the phofphofus. It is af-
fayed by throwing a fmall quantity on hot coals:
if it emits a fmell of garlic, and a phofphoric 4

* Spelled Hanckwitz by moﬁ authorse He was mﬁru&cd :
by Boyle. T.
ﬂame:
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flame, it is to be put into a good earthen retort,
and diftilled. Much more phofphorus is ob-
tained by this than by the old procefs ; and this
depends on the addition of the muriate of leag -
by Margraaf, which decompofes the phofmmteof
foda, forming a phofphate of lead, which afiords
- phofphorus ; whereas the phofphate of Ioda 18
not decompofable by charcoal. The famous
chemift of Berlin has hkewlfe proved that it was
the fufible falt of urine which affords the phof=
phorus. 3

"Mr. Gahn publithed, in the year 1769, that
the earth of calcined bones confifted of lime
+ united with the acid of urine ; but Scheele was
the firft to prove that by decompofing this falt
of bones by the nitric and fulphuric; acids, eva-
porating the refidue in which the phofphoric
‘acid exifts in a difengaged ftate, and diftilling
the extrad with powder of charcoal, phofphorus
is obtained. Thefe circumftances, related by
Bergmann himfelf in his notes to the Chemiftry
of .Scheffer, attribute to Scheele iffe difcovery
- of extracting phofphox us from bones. It was not
* until the year 1775 that the procefs was pub-
lithed in the Gazette Salutaire de Bouillon. Ad=
ditions and improvements have been {ucceflively
made in this procefs, of which acceunts may be
feen in the Di@ionnaire Encyclopedique.
- Vor, 1IE ' Aa , The
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- The procefs,which has - moft conflantly fuc«
ceeded with me, is the followmg "

The hardeft bones are feleGted and burned
~ By this combuftion the external part becomes
white, while the internal part is blackifh.

Thefe burned bones muft then be pulve-
rized,and putinto a turine, or.in a round hooped
wooden veflel. Half their weight of oil of vitriol
1s then to be poured on, andsconftantly flirred.

During the agitation a confiderable heat is ex-
cited. The mixture muft be left in, dxge[hon.‘:;
for two or three days ; after which, water muft bc
gradually added, and ftirred. I digeft this laft

mixture upon the fire, in order to mcreafe the
folvent power of the water,

The water of the lixivium i is then to be evas
porated in veflels of ftone ware, filver, or cop- .
per. Mr. Pelletier recommends this"la{’c metal ;
becaufe, according to him, the phofphoric acid
does not attack copper. The evaporation muft
be carried to drynefs ; more boiling water muft
be pouxed’on the refidue; and this wafhing
muit Be continued until the matter be exhaufted,
which may be known by the water being no’
longer tinged yellow. - All thefe waters are O
be evaporated, and afford an extract. ;

To {epar#te the {ulphate of hmc, the extra&
muft be diffolved in the leaft po[ﬁble quantlty of i

watel, |
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water, then filtered, and the falt remains on the
filtre. ‘This extrat may be mixed with powder
of charcoal, and diftilled : but I prefer convert-
ing it into animal glafs; for which purpofe I
put the extratt into a large crucible, and urge
the fire. It fwells up at firft, but at laft fettles ;
and at that inftant the glafs is made. This glafs
is white, of a milky colour, Becher was per-
fettly acquaintd with it; but concealed his
procefs, on account of the abufes which, accord-
ing tohim, mjght be made of it—propter varios

‘abufus. He tells us, in proper terms, bomo vitvumt -

 eft, et invitrum redigi poteft, ficut et omnia animalia

k

He regrets that the Scythians, who drank out of
difgufting fculls, were not acquainted with the
art-of converting them into glafs. He fhews
that it would be poffible to form a [eries of one’s
anceftors in glafs, in the fame manner as we pof=
fefs them in painting, &c.

1 obferved once, to my great aftonifhment,
that the pliofphoric glafs I had juft made,
emitted very ftrong electric fparks. : thefe flew
to the hand at the dlﬁance of two inches. I ex=

. hibited this phenomenon to my audience of pu-

pils. This glafs loft the property in two or three
days, though preferved in a capfule of common
glafs. ; . S
It fometimes happens that this glafs 1s deli-
quefcent, but it is then ac1d and this circums
A a2 . o@u ftance

o
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ftance arifes from too large a quantity of ful-.
phuric acid, or from this acid not hayirg been
faturated by a digeftion of fufficient continu-
ance.

I have likewife obtained glafs of the colour of
turquoife, when I performed the gvaporation in.
copper veflels.

This glafs may be deprived of the bubbles it
ufually contains, by keeping it fcia time in a vio-
lentheat ; it is then tran{parent, and may be cut
like a diamond.  According to Crell, its {peci-
fic gravity is to that of water as'three to one, -
while that of diamond is as three and a half to -
one. This glafs is infoluble in water, &c. A
fkeleton of nineteen pounds, burned, aﬁ'mds five
pounds of phofphouc glafs.

I pulverize this glafs, mix it with equal parts
of powder of charcoal, put it into a porcelain
retort well coated, the beak of which I partly
plunge into the water of the receiver, fo that
nothing can efcape but-air or phofphoric gas.
I adapt a large tube to the tubulure of the re--
ceiver, and plunge it into a veflel filled with -
water. The fire being raifed by degrees, the -
phofphorus comes over the moment the'mixture
is ignited.  The phofphorus fublimes, partly in
the form of a fume which congeals; and is preci-
pitated upon the furface of the water, partly in
the form ofinflammable gas,and partly refembhng

melted
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melted’ wax, which drops in beautiful tranfpa-
~ Tent tears from the neck of the retort. The
theory of- this operation is eafily explained.
The phofphoric acid is difplaced by the fulphu-
ric acid, as is thewn by the large quantity of
fulphate of lime which is obtained. All the
other operations tend only to concentrate this
phofphoric acid, which is ftill combined with
" other animal f@bftances, and the diftillation with
charcoal decompofes the phofphoric acid ; its
oxigene unites with the coal, and affords carbo-
" nic acid, while the phofphorus itfelf becomes
difengaged. ' 3

+ To purify the phofphorus, a piece of chamois

leather is moiftened, and the mafs of phofpho-
rus is put into it. ‘This being immerfed in a
" veflel of boiling water, the phofphorus melts,
and is pafled through the fkin like mercury.
The fkin cannot be ufed more. than once ; the
phofphorus, which might be pafled a {econd
time, would become coloured. This procefs
was contrived by Mr. Pelletier.

In ordet to form phofphorus into fticks, a fun-
nel with a long neck may be ufed, the lower ori-
 fice being clofed with a {mall cork,or piecc‘of foft
wood. The funnel is then to be filled with water,
and phofphorus put in it ; and this being' plunged
in boiling water, the heat is communicated fo -
: Aag . that
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that of the funnel ; and melts the phofphorus,
which runs into the neck, and takes that forma.
The funnel is then removed into a veffel of cold
water; and when the ‘phofphorus is perfectly
cooled; the cork is taken out, and the phof-
phorus thruft out of its mould with a {mall piece
of wood., ‘ _

Phofphorus is kept under water. After a cer-
tain time it lofes its tranfparenéy, becomes co-
vered with a whlte powder, and the water 15
acidulated®, ; :

In whatever manner phofphoris may be '
made, it is always one and the fame fubftance,
charatterized by the following properties :=—It
is of a flefh colour, and evidently tranfparentt It
has the confiftence of wax ; and may be cut in'
pieces with a knife, or twifted afunder’ with
the fingers ; in which laft cafe the precaution
muft be taken of frequently plunging it iata
water, to prevent its taking fire.

When phofphorusis placed in conta.& thh

% This flow acidiﬁcation of the phofphorus feems to
be reverfed by the fun’ s light. Sticks of phofphoms, which
had become covered with a white powder, were expofed under
water to the fun’slight, which converted them to an orange yel-
low colour in fuch parts as were a®ed upon by the dire light. *
This fatt appears to be of the fame nature as the colouring
of the nitrous acid,_ and other {fimilar phenomena. 1k ;

p . . the
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the air, it emits a white fume. It is luminous
in the dark ; and a folid ftick of phofphorus
may be ufed to write with, like a crayon. The
marks are vifible in the dark; and this means has
often been ufed to create fear and aftonithment
in the minds of the ignorant.

- When phofphorus is expofed to twenty-four #

degrees of heat, it takes fire with décrepitation,
burns with a very bright flame, and emits a very,
abundant white fume, which is liiminous in the
dark.  The refidue of the combuftion is a red
_cauftic fubftance, which attracts the humidity of
~ the air, and becomes refolved into a liquor.
" Thisis the phofphoric acid, which we fhall pro-
ceed. to treat of. A '

Mr. Wilfon affirms that the folar rays fet fire
to phofphorus ; and proves that this flame has the
colour proper to the phofphorus, and not that
of the ray itfelf—Letter of Mr, Wilfon to Mr.
Euler, read at the Royal Society of London in

June 1779.
* VT\.venty-four degreesof Reaumur anfwer to eighty-fix of
Fahrenheit. The vivid combuftion of phofphorus takes
 place at different temperatures, according to its pul:ity; but .
the prefent is very low. By taking phofphorus into a freez-
ing atmofphere, its faint flame difappears, and it {feems to re-
. quire a temperature of fisty deglﬁee:s to revive it. - I found the
vivid combuftion to take place at one hundred and fixty.
fegrees. Ty . :
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« An advantageous ufe has lately been made
of the combuftible property of phofphorus, to
procure fire conveniently, and, in all fituations,

. by means-of phofphoric. tapers or matches, and
the philofophical bottles, the method of making
which we fhall point out. :

1. The moit fimple procefs for making the
phofphoric matches, confifts in taking a glaf
tube, four inches long and one line in diameter,.
clofed at one end. . A finall quantity of, phof- -
phorus is introduced into the tube, and pufhed
to its further end; after which a taper covered
with a fmall quantity of wax is introduced into. |
the fame tube. The open end is then herme-
tically fealed, and the other end is plunged into
boiling water. The phofphorus melts, and ﬁxes
itfelf upon the match.

A line is drawn at one third of the length of .
the tube, with a flint, that it may be broken as '
occalion may require. : 2

The match 1s to be drawn out q(lickly, to in-
flame the phofphorus. '

The procefs of Mr. Lewis Peyla, to make

the mﬂammable bougies, confifts in _taking & .'

glafs tube, five mches long and two lines wide, -
one end of which is fealed with the blow-pipe:
Small tapers of wax are prepared with three
double threads of cotton twifted together. The
extre-
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cxtrgmity of the match or taper is half an inéh
‘lang, and muft not be covered with wax."

A piece of lead is laid in a faucer filled with
water; apd upon this the phofphorus is cut, be-
_ neath the water, into fragments of the fize of a
grain of millet. * One of thefe grains is to be
dried, and introduced into the tube of glafs; after
which the fortieth part of a grain of very dry
fulphur is to be added, that is to fay, half the
weight of the phofphorus. One of the bougies
is then taken, and its extremity dipped in very
clear oil of wax. Iftoo large a quantity rifes,
it muft be dried with a cloth. '

The match is introduced into the tube with a
turning or twiﬁing motion between the fingers.

The Bottbm of the tube muft then be plunged
in boiling water, to foften the phofphorus; ob-
ferving to keep it no longer than three or four
{econds in the water. . '

The other extremity of the tube is afterwards
{ealed. : . ! ko
Thefe bougies muft be kept in 2 tin tube, to
avoid the danger of inflammation.

». To form the phofphoric bottles, a glafs
bottle is heated by fixing it in a ladle full of f2nd,
and two or three fmall pieces of phofphorus are
‘then introduced into it. A fmall red-hot iron

wire is ufed to ftir the phofphorus about, and
: =5 . caufe
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caufe it to adhere to thé internal furface of the
bottle, where it forms a reddith coating. The
heated wire is introduced repeatedly ; and when
all the phofphorus is thus diftributed within the
bottle, it i1sleft open for a quarter of an hour, and
afterwards corked, When this ',i's ufed, a com-
mon match tipped with fulphur is introduced
‘into-the bottle, turned round, and quickly drawn
out. The phofphorus which fticks to the ful-
phur takes fire, and lights the match.
The theory of this phenomenon depends on
- the circumftance that the phofphorus is ftrongly
dried, or half calcined, and needs only the con-
tact of air ta fet it on fire. , s
Phofphorus is foluble in oils, more efpecw,lly
the volatile oils, which then become lafiinous.
If this folution be kept in a bottle, a phofphoric
flath, which emits a fmall quantity of light, will
be feen every time the bottle is opened. The
oil of cloves is ufed in this operation. The com-
bination of phofphorus and’ oil appears to exift
naturally in the glow-worm, lampyris: {plendi-
dula Linnzi. Forfter of Gottingen obfervvés,, ‘
that the thining, matter of the glow-worm is li--
quid. If the glow-worm be cruthed between the
fingers, the phofphorefcencé remains on, the fin-
ger.v Henckel reports, in the fight,h differtation
of his Pyritologia, that one of his friends, of a .
fanguine.
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fanguine temperament, after having danced

« much, perfpired to fuch a degree that he thought

his life in danger. While he undrefled, traces

of phofphoric flame were feen on his fbirg,
which left yellow red fpots behind them, re-
~ fembling the refidue of burned phofphorus :
_this light waslong vifible. |
A phofphoric gas may be extratted. from
phofphorus, which takes fire by the mere contact
of the air. Mr. Gengembre has fthewn the me-
thod of extratting it, by digefting alkalis upon
it (Memoir read to the Academy at Paris the

. 3d of May 1783); and at the fame time I

Ihewed that it might be extratted by means of

ac1ds, which are decompofed upon phofphorus.

"I have likewife taken notice, in my Memoir
upon the decompofition of the nitric acid by
phofphorus, that when theacid is digelted upon 4
it, a gas e(capes, which takes fire in the receiver,
and has feveral, times afforded me the appear-
ance of flathes of lightning ftriking through the
cavity of the veffels. But this phenomenon dif-
appeared as foon as the vital air was abforbed.

il Jtis to the difengagement of a gas of thls
nature that we  may attribute the ignes fatui
which play about burying grounds, and gene-
rally in all placcsiwhere animals are buried and

: putrefy. Itis toa fimilar gas that wec may refer
s B : i . the
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the inflammable air which conftantly burns in
certain places, and upon the furface of certain
cold {prings.

- Phofphorusisfound in the threekingdoms, Mr,
Gahn found the phofphoric acid in lead. Siderite
1s a phofphorus of iron. The feeds of rocket,
of muftard, of garden crefles, and of wheag
treated by Margraaf, afforded him a fine phof-
phorus. Mr. Meyer of Stetin has announced,
in the Chemical Annals of Crell for the year
1784, that the green refinous -part of the leaves

of plants contains the phofphoric acid. Mr.

Pilatre du Rozier rénewed the opinion of

Rouelle in 1780 (Journal de Phyfique for No- '

vember), who confidered the phofphoric acid as.

analogous to that of mucilaginous bodies ; and
he affirms that the diftillation of pyrophorus af-
fords five or fix grains of phofphorus in the
ounce. The phofphoric acid exifts in urine;
bones, horns, &c. M. Maret, by treating
twelve ounces of beef by combuftion, obtained
three gros of tranfparent phofphoric glafs. - M.

Crell obtained it from*beef fuet and human fat; .
M. Hankwitz from excrements; Leidenfroft:

from old éheéfe Fontana from fifhes bones;

Berniard from egg fhells, &c. Meff. Macquef"‘
and M. Struve found the phﬁ'phonc acid in the |

3

T he

gaftric juice.
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“‘The moft interef’cing combination of phofpho-
rus is that which it forms with vital air, ‘Thig
is always the phofphoric acid ; but the acid ap-
pears to be modified by the manner in which it
is made. ‘

Phofphorus unites with oxigene—r. By de-
flagration, or the rapid combuftion. 2. By the
flow combuftion. 3. In the humid way, more
efpecially by the decompoﬁuon of the nitric
acid.

x. JAf phofphorus be expofed tp a dry heat
of twenty-four degrées, it takes fire, emits a
white denfe fume, and leaves a reddifh refidue, *
. which powerfully attracts the hum1d1ty of the
air, and becomes refolved into a liquor. This
combuftion may be performed under glafs vef-
fels ; in which cafe white flocks are depofited on
the fides of the glafs, which refolve into a liquor
by the conta& of moift air, and form the phof-
phoric acid. - Care is taken to introduce an ad-
d1tlonal quantlty of vital air when the combuf-
tion of the phofphorus has not been completed.

M Lavoifier has burned phofphorus, by the
‘ aﬁﬁﬁancc of a burning glafs, under a glafs veflel
plunged in mercury (Memoirs of the Royal
Academy of Sciences, 1777)-

Margraaf had eblerved thatair is abforbed in

this operation. M. Morveau, in the year 1772,
hari
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had declared the fame from his own experis
ments ; and Fontana proved that phofphorus
abforbs and vitiatesaair, like every other coms
buftible fubftance. Mefl, Lavoifier and De la
Flace found that forty-five grains of phofphorus
abforbed 6,62 of vital air.

The acid obtained by this means is impure.
It always contains phofphorus in folutlon, not
faturated with oxigene.

2. Phofphorusis moft completely decompofed
by the flow eombuftion. For this purpofe the
sieck of a glafs funnel is inferted into a bottle,
* and fticks of phofphorus are difpofed round in
the funnel,'fo as not to touch each other; a
fmall piece of glafs tube being put into the
neck; to prevent their falling through. A paper
is tied over the funnel. The phofphorus is
flowly decompofed; and, as it becomes converted
into a fluid, it flows into the bottle, where it
forms a liquid without fmell or colour. This
acid almoft always retains a {mall quannty of
undecompofed phof] phorus, ﬁom whlch it may
be cleared by digefting alcohol upon ‘it, which
diffolves the phofph@rus without volatlhzmd the
acid. . ) : :

One ounce of phofpﬁéfﬁs' pi'dduces in this-
manner three ounces of ; phofﬁﬁo'rié acid..

.. The mmc acxd may be decompofed by
dlgeﬁlon

-
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- digeftion upon phofphorts. The nitrous gas
‘is diffipated ; and the oxigene remains united to
the phofp'horus, with which it forms phofphoric
acid. When the nitric acid is very concentrated,
the phofph:)rus{akes fire, and burns at its furface.
I publifhed this procefs, with all the circum-
ftances of the operation, in 1780, the fame year
in which the exoellent Memoir of M. Lavoifier
on the fame queftion was printed, and of which -
1 had then no knowledge.

“The water in which phofphorus iskept, con-
tras acidity in the courfe of time ; which (hews
£ that the water itfelf is decompofed, and yields ,
its oxigene to the phofphorus. :

Phofphorus precipitates fome metallic oxides
from their folutions in the metallic ftate. Ttis
obferved that acid is formed in this operation;
which proves that the oxigene quits the metal to
 unite with the phofphorus. =
The phofphopc acid is clear, inodorous, with-

. out bemg«c’brroﬁve It may be concentrated to

- drynefs... Crelkhavmg concentrated it to dry-
cgnefs, found ‘its fpecific gravity, compared w1th
'..=§‘Wat¥:r, to be as: 3,

S The ac1d 1S Very. ﬁxed “If it be concentrated

L ina mattra(s, the water is firt diffipated, a {mell
-of garlic is foon perceivéd, which arifes from 2
pomon of phofphorus, from which this acid 1s
R difficultly 3
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difficultly cleared : and vapours likewife rife,
The liquor becomes turbid, afflumes a milky
appearance, and a pafty confiftence; and if the
matter be put into a crucible, on hot coals, it
boils confiderably. The vapour which iffues
renders the flame green ; and the mafs at laft be-
comes converted into a white tranfparent glafs,
infoluble in water. . :

"The phofphoric acid has no attion on quartz..

It diffolves clay with ebullition.

Itdiflolves barytes; and unites to clay with fin-
gular facility, with which it forms a falt of fparing
folubility. The folutien, when well charged, lets .
fall, at the end of four-and-twenty hours, cryftals
in {mall thin flattened needles, feveral lines
long, and obliquely truncated at each end. The
phofphoric :i(_:id precipitates lime from lime-
water, and forms a true phofphate of lime, very
fimilar to the bafis of bones, and decompofable
by the mineral acids like that fubftance.

The phofphoric acid, faturated. with pota(h,
forms a very foluble fale, which affords tetra-

. hedral cryftals terminating in tetré.'hedral'pyra-
mids. This phofphate.is acid, fweHs up on hot
coals, and 1s difficult .of fufion. "Lime- water
decompofes it. . :

Soda, combined wuh the phofphorlc acxd af-
fords a falt of a tafte refemblmg that of the

: ’ murxate :



muriate of foda. This phofphate does not eryf{-
tallize, but becomes converted into a gummy’
and deliquefcent mafs by evaporation. M. Sage
affirms that the phofphate of foda prepared with
the acid of the flow cpmbu[’tion, forms a falc
fufceptible of gryfiallization.

Dr. George Pearfon has combined the phof~
phoric acid obtained by nitric acid with f{oda,
and obtained a neutral falt in rhomboids.

This falt, though faturated, turns {yrup of
-violetsgreen, efflorefces in the air,and has a faline
tafte refembling that of common falt. It purges
in the dofe’ from fix to eight drams, without
producing either naufea or griping, and has
not a difagreeable tafte.

The phofphoric acid afs ‘only. on a fmall
number of metallic fubftances. ~On this {fubject
the works of Mefl. Margraaf and De Mor-
veau may be confulted. s

The phofphoric acid has a’very evide-nt ac-
tion on ods:, - Mizxed with an equal portien of
olive oil, it acquiresa fawn colour by mere agi-
tation, which fubfifts even after the {eparation.
This thade increafes if thetwo fluids be digeﬁefi
together ; the acid becomes thick ; and the oil
which floats. above becomes black amd ‘coaly,
and emits a firong {mell.

/ L (5.‘;:"“- L : :
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370 Animal Subfiances

A PooX

Cencerning certain Subfiances obtained from Animals
fw the Ue of Medicine and the Arts.

[

FEAHERE is not perhaps ahy animal pro-
duct whofe virtues have not been cele-
brated by fome of the phyficians ; and there are
few animals which have not at fome time or
othegbeen mentioned as contributing to the ad-

. vantage of medicine. Time however has happily
condemned to oblivion thofe produions which
ought never to have pofleflfed celebrity: and we
{hall accordingly, on the prefent occafion, attend
only tofuch as experience has fhewn to poﬁefs the
virtues and powers attributed to them. :

Ve fhall not therefore treat of the lungs of

.the fox, the liver of ‘the wolf, the feet of the :
elk, the jaws of the carp, the nefts of the {wal-
low, the powder of the toad, the dung of the
peacock, the heart of the viper, the fat of the
badger, nor even that of the hanged male- .
factor. , : G

Various quad rupeds, cetaceous animals, birds,
and fifhes, afford produés in which chemical
and medical experience -has afcertained very

‘evident virtues. o

4 ; A.,RTI-f '
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AR TILGLE I

Concermng the Produ@&s afforded by Quadru-
; peds

Un_der this article we fhall treat of the pro-
du&s moft in ufe which are extracted from
quadrupcds. Thefe are caftoreum, mufk, and
hartfthorn. =

1. The name of Caftoreum is gived to an
un&uous fluid contained in two pouches fituated
in the inguinal region of the male or female

_caftor.  An accurate defcription of it may be

feen in the Encyclopedie. This very odorant
' fubftance is foft, and nearly fluid when recently
extraced from the animal; bur it dries in the
" courfe of time. It has an acrid, bitter, and
naufeous tafte; and its fmell is ftrong, aromartic;
and even ftinking.

Alcohol diffolves a refin which colours it ; wa-
ter extrafts an abundant principle. By evapo-
ration of the water a falt is obtained, the nature
. .of which is little known. ‘Caftoreum affords by

dlf’ullatlon% {mall quanmy of \olatsle. oil, am-

fnoniac,#&
The ufes:of caftor in the o:qonorny of the

ammal are unknewn. The ancients had the ¢
A ’ Bbz : -, ~credulity
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credulity to believe that the creature itfelf took
it when its ftomach was weak.

It is ufed in medicine as a powerful antifpaf-
modic, in the dofe of a few grains in fubftance;
and it enters as a component part into bolufes,
extrafts, &c. It is'advantageoufly joined with
opium; and its {pirituous tincture is alfo pre-
fcribed in {uitable liquids, in a dofe frorn twenty-
four to thirty-fix drops.

We fee clearly, from the little chemical infor-
mation we poflefs refpeing this fubflance, that
it 1s a refin joined with a mucilage, and a falt
which facilitates the union of its principles.

2. The name of Muik is given to a perfume
obtained fromi various animals. In 1726 an ani-
mal was received, under the name of the Mufk
Animal, in the Royal Menagcrié} which came
from Africa, and refembled the civet. Mr.
Perrault has left a defcription of it. It was {up-
ported fix years upon raw fleth. . M. De la
Peyronnie gave a very good defcription of it to
the Academy of Sciences for the year 1731.

The organ which contained the mufk was
firvated near the genital parts (it was a female).
At the aperture of the bag which contained the
mutk the fmell was {o ftrong, that M. De la Pey-
ronnie could not infpect it without inconve-
nience. This liquor is pxcpared by two glands,

which
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. 'which tran{mit it into the common fefervoir
through a number of fmall perforations.

The other animal which affords muifk in the
Eaft, is of the clafs of fqti—irrels. It is very com-
mon in Chinefe Tartary, It carries the mufk
in a bag beneath the navel. This bag, projetting
outwards of the fize of a pullet’s egg, is formed
of a membranous and mufcular {ubftance, pro-

vided with: a {phinter. Many glands are ob-
fervable within, which feparate the humour.
As{oon as the beaft is killed, this'bladder is cut
off and tied up : but its contents are adulterated
with the tefticles, the blood, and other offal of
the animal ; for each creature affords no more
than three or four gres. Mufk muft be chofen
{oft, unftuous, and odorant ; and ought to be °
confumed tofally upon hot coals. The mufk
of Tonquin, which is moft efteemed, is contained
in bags covered with brown hair; but that of
Bengal is covered with white hair.

Mufk contains nearly the fame principles as
caforeum. The fmell of pure and unmixed
mudk is too ftrong and oppreffive. It is rendered
mild by mixture with other fubftances. It is
little ufed in medicine; is a powerful antifpal-
modic in fome cafes; _But ought to be admini-
'ﬁ;:red with caution, becaufe it often excites
néfv.ous affettions inftead of calming them.

&is i e The
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The {mell of mufk’ predominates in certain
animals. M. Dela Peyronnie knew a man from
whofe left arm-pit there was emitted o firong a
{mell of mutk during the fummer, that he was
obliged to weaken it to avoid inconvenience.

5. Hartfhorn affords feveral products which are
much employed in medicine, . The preference
1s given to this horn becaufe it contains lefs
earthy falt than bones; but all kinds of horn
may be ufed indifcriminately.

Hartfhorn was formerly. calcined with the
greateft care, and ufed as a remedy againft al-
vine fluxes.

The produéts of hartthorn which are moftly
ufed at p1 efent, are thofe obtained by diftillation.

An alkaline phlegm is firft obtained, which is
called the Volatile Spirit of Hartthorn. Next
comes over a reddith oil, more or lefs empyreu-
matic; and a very great quantity of carbonate of
-ammoniac, foiled and coloured by the empy-.
reumatic oil. The oil which colours the falt
may be difengaged by means of {pirit: of wine,
which diffolves it. The-coaly refidue ¢ontains
natrum, {ulphate, and phofphate of lime ; from .
which phofphorus may be obtamed by the pro-
ceffes already defcribed.

The {piritand the falt obtained from hart[horn
are ufed in medicine as good antifpafmodics. :

* : The
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’.The oil duly rectified forms the animal oil of
Dippel, - As the highelt virtues'have been at-
tributed to this fubftance, a thoufand methods
have been attempted to purify it. For a long
time it was ufual to re&ify it a great number-of
times, in order to have it white and fluid. But
Meff. Model and Baumé have advifed taking
only the firft portion which comes over, becaule
this is the moft attenuated, and the whiteft.
Rouelle advifes diftillation with water; and as
the moft volatile part only rifes with the heat of
boiling water, there is a certainty of having it
very fine by this means. For my part, I diftil
the empyreumatic oil with the earth of Murviel,
which retains all the colouring part; and by this
means I have it at once white and attenuated.

. This is odorant, and has all the properties of
the volatile oils: but it tarns fyrup of violets
green, as Mr. Parmentier has _ob{‘ervcd; which
proves, that it retains a fmall quantity of volatile
alkali. This oil is ufed in dofes of a few drops
in nervous affections, epilepfy, &c. It is ufed
'extemally: by rubbing it on the fkin, as a feda-
tive, and to remove ob@ructions ; but the great
virtues formerly attributed to it are not much

eredited at prefent.

& B b ARTI
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ARSICLE . IL
Concerning certain Produds afforded by Fifhes.

The oil of fith, and fpermaceti, are the moft
ufed among the produéts obtained from fifhes.

Spermaceti isa concrete oil extracted from the
cacholot. The name of Sperma-ceti is very im- :
proper. Thefe animals are of a prodigious
fize, and afford large quantities of this matter,
Plomet relates that in 1688 a Spanifh fhip took a
whale whofe head afforded twenty-four barrels
of brains, and the body ninety-fix barrels of
fat. This fpermaceti is always mixed with a
certain quantity of inconcrefcible oil, which is
carefully removed, ' :

Spermaceti burns with a very white flame. It
is made into candles at Bayonne and at St. Jean
de Luz. Thefe candles are of a fhining white
colour, become yellow in procefs of time, but
not {o foon as wax and the denfe oils.

If it be diftilled on'a naked fire, it does not
afford an acid phlegm, but rifes totally, at the
fame time that it affumes a reddifh tinge. Several
repeated diftillations depnve 1t of its natural
confiftence.

The fulphuric acid diffolves it ; and this 1olu-4
tion is precipitated hke the oil of camphorrv

: : T he

'd
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The nitric and muriatic acids have no a@ion
upon it. :
~Cauf’cic alkali diffolves {permaceti, and forms
a {oap which gradually acquires folidity.
Alcohol diffolves fpermaceti by the affiftarice
of heat, but lets it fall as it cools. Ether like-
wife diffolves it. ;
. The fixed and volatile oils diffolve it by the
‘affiftance of heat. ‘ :
This {ubftance was formerly much ufed. It
was.given as an emollient, and foftening remedy:
but at prefent it is almoft forfaken, and not with=
‘out caufe; for it is-‘héavy,‘inﬁpid, and naufeous.
Th\evegg,'the fcales, and the black fluid of
the cuttle-fith are ftill ufed in medicine. The
¢ggé deterge the kidneys, and excite urine and
the courfes. The fcales and bones of the cuttle-
fith are applied to nearly the fame ufes: they
are likewife ufed as an aftringent; and enter into
dentifrice. powders, collyria, &c. The gold-
fmiths likewife ufe them to make their moulds
for caﬁi.ng" fpobn.s, forks, toys, &c. becaufe its
{pongy part eafily receives the impreffion of |
metals. The black humour of the cuttle-fith,
which is found in a bag near the ccecum, and
- of which Mr. Le Cat has given a defcription,
may be ufed inftead of ink. We read in the Sa-
tires of Perfius that the Roraans ufed it asanink;
gl S ; and
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and Cicero calls it Atramentum. It feems that
the Chinefe ufe it as the bafis of their famous ink.
¢c Sepia pifcis et qui habet fuccum nigerrimum,
inftar atramenti, qtem Chinenfes cum brodio ori-
zz, vel alterius leguminis, in{piffant et formant,
et in univerfum orbem tran{mittunt, {ub nomine
" Atramenti Chinenfis” (Pauli Hermani Cynofura,
t.i. p. 17, par. 2). Pliny was of opinion that
the black humour of the cuttle-fith was its blood.
Rondelet has proved that it is the bile. - This
is the fluid the cuttle-fith difgorges when in
danger: a very fmall quantity is fufficient to
“blacken a large quantity of water. ;
Calcined oyfter fhells are likewife ufed in
medicine as an abforbent. #
The oil extraéted from fifh is of the greateﬁ
ufe in the arts.

A R.TICL E$vdip
Concemmg celtam Produs aﬁ'orded by Birds.

Moft of the birds are ufed at our tables i
. delicate food, but few afferd any medical pro-
dults.- The eagle ftones, to which fo much-
virtue had been attributed for facilitating labours,
~ the plafters of fwallows nefts, and other fimi--
lar {fubftances, have all fallen into negle@, as the
natural confequence of the obfervauon of mattct. _
7 e ' of
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of faét being fubftituted in-the place of credulity
and fuperftition. The analyfis of eggs begins to
be known. They confift of four parts: an
offeous covering, called the fhell ; a membrane
which covers the conftituent parts of the egg ;
the white; and the yolk,*which occupies the
centre.

The thell, like bones, contains a gelatinous
principle, and the phofphate of lime.

The white is of the fame nature as the ferum
of blood. It renders fyfup of violets _green,.
and contains uncombined chalk ; heat coagu-
lates it ; by diftillation it affords a phlegm which
eafily putrefies; it becomes dry like horn ; and
carbonate of ammoniac, and empyreumatic oil,
come over. A coal remains in the retort, which
affords foda, and phofphate of lime. M. Deyeux
has alfo obtained fulphur by fublimation.

Acids and alcohol coagulateit.

If it be expofed to the air in thin leaves, it
driés; and becomes confiftent ; and it ison this
property that the cuftom is founded of paffing
the white of egg over the furfice of paintings, to
give them that brighthefs which is produced l?y
varnifh, and alfo to defend them from the air.
. The drying may be baftened by quick-lime; and
this mixtare affords a lute of the greateflt tena-

c_ify'. 5 The
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The yolk of egg likewile contains a lym-
phatic {ubftance, mixed with a cerrain -quan-
tity of mild oil, which on account of this_r mix-
ture is foluble in water. Tt is this animal
emulfion which is known in France by the name
of lait de poulle.” Yolk of egg expofed to the
fire affumes a confiltence lefs hard than the
white. If it be bruifed, it appears to have

fearcely any confiftence; and if it be fubjetted to

the prefs, it gives out the oil it contains. This
oil is very emollient, and is ufed externally as a
liniment,  There is the greateft analogy between
the eggs of animals and the feedsof vegetables;
fince both contain an oil rendered foluble in
water by the admixture of a glutinous fubftance.

The yolk of egg renders oils and refins folu-
~ ble; and this {ybftance is accordingly much ufed
for that purpofe ,

Calcined egg-fhells is an abforbent.

White of egg is fuccefsfully ufed to clarify
vegetable juices, whey, liquors, &c.’ It coagu-
lates by heat; and then rifes to the furface of

thefe fluids, carrying Wlt[}. it all the 1mpurmcs
they contam '

ARTI
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A R-T-I C5F, B¥STV.

Concerning certain Products afforded by Infecs.

Millepedes, cantharides, kermes, cochenille,
and lac, are the only {ubftances we thall here
treat of, becaufe thefe are not only the moft ufed,
but are likewife the beft knowin among the pro-
dus of infects.

1. Cantharides.—The cantharides are {mall
infe&ts with greenifh wings. They are very com-
mon in hot countries; and are found on the leaves
of the afh, the rofe-tree, the poplar, the walnut-
tree, the privet, &c. :

Cantharides in powder, applied to the epider-
mis, caufe blifters, excite heat in the urine, ftran-
gury, thirft, and fever. They produce the

- fame effe& takeninternally in a fmall dofe. We
read 1n 'Pa::é that a courtezan having prefented
a ragout powdered with cantharides to a young
man who fupped with her, this unfortunate per-
fon was attacked witll a priapifm, and lofs of
blood by the anus, of which he died, Boyle
affirms that pains at the peck of the bladder have

béen p_rbduced by the handling of cantharides.
 We are indebted to Mr. Thouvenel for fome

' jﬂfOfmation- rcfpé&ing the conftituent princxples
e s of
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of thefe infe®s. Water extra&s a very abund:
ant principle, v‘vh\ich colours it of a reddifh yel-
low, and alfo a yellowith oily principle. Ether
takes up a green very acrid oil, in which the
virtue of the cantharides moft eminently refides.
So that an ounce of cantharides affords—

.gros,  graings
Reddith yellow bitter extra& —_ — 3 o
Yellow oily matter — — —_ o 12
Green oily fubftance, analogousto wax — o 6o
Pdrenchyma, infoluble in water and alcchol'— 4 o
-8 o

To form a”tincture which unites all the pro-
perties of cantharides, a mixture muft be made
of equal parts of water and of alcohol, and the
infe&ts digefted in it. If this tincture be dif-
tilled, the fpirit which comes over retains the
{mell of cantharides.

If {pirit of wine alone be ufed, it: takes up
merely the cauftic part :_hence it appears that
the virtue of thefe infects may be increafed or
diminithed according to the exxgence of the
cafe.

The tin€ture of cantharldes may be ufed with
fuccefs externally, in the dofe of two gros, four
£rCs, one or even two ounces, in rheumatic painss .

fciatica,



Wood-Lice, or Millepedes. 38y
fciatica, wandering gout, &c. It heats the parts ;
accelerates the circulation ; excites evacuations
by perfpiration, urine, or ftool, according to the
parts to which it is applied.

Mr. Thouvenel tried upon himfelf the effect
of the green waxy matter. When applied on
the fkin in the dofe of nine grains, it raifed a
-blifter full of ferofity.

2. The wood-lice, millepedes, afelli, porcelli.
~—This infe& is ufually found in moift places,
under ftones, or beneath the bark of old trees.
It avoids the light, and endeavours to conceal
itfelf when difcovered. When it is touched, it
rolls up in the form of a globe. This infeck
is ufed in medicine as an incifive, aperitive,
and alterative remedy. It is preferibed either
pounded alive, and put into a proper liquid ; or
~dried and, pulverized, in which laft form. they
enter into extracts, pills, &c. The millepedes
are’ given  in -the dofe of fourteen, fifteen,
twent_y,"qr mere, according to the exigency.
Mr. Thouvenel has given us fome informifion

concerning the conftituent principles of thefe

infecrs. He obtained by diftillation an -infipid -
or alkaline phlegm ; the refidue afforded an

extraltive matter, an oily or Waxy ful.)ﬁance
and marine falt

~ foluble in fpirit of wine only,

*with an earthy and an alkdline bafe. ;
e 3 Cochi-
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3. Cochenille.—Cochenille is a {ubftance ufed
in dying fcarlet and purple. ' It is met with in
commerce in the form of fmall grains of a fin-
gular figure, moftly convex with lictle grooves
"on one fide, and concave on the other. The co-
lour of good cochenilleis grey mized withreddith
and white. It is at prefent well determined that it
is an infect. Simple infpection with a magni-
fier fufficiently proves this ; and .the wings and
teet of this infe¢t may be developed by expof-
ing it to the vapour of boiling water, or by di-
gefting it with vinegar. - The cochenille is col-
lected in Mexico, upon plants to which the
‘names of Indian Fig, Raquette Nopai, are gi-
ven. Thefe plants bear fruits which refemble
our figs; tinge the .urine of thofe who eat
them; and probably communicate to the coche-
nille the property which makes it ufeful to the:
dyer. ' The Indians of Mexico cultivate the no-
pal near their habitations, and fow as it were
the infect which affords the cochenille. ' They
m* {mall nefts of mofs or fine herbs, put twelve.
or fourteen cochenilles “into each neft, place
three or four of thefe nefts on each leaf of the
nopal, and faften them there by the prickles of
the plant: in the courfe of a few days, thoufands
- of fmall infe&s iffue out, and fix themfelves
upon the parts of thé leaf which are beft thel-.
‘ tcred
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tered, and afford the moft nourithment. The
cochenilles are colletted feveral times in the
courfe of the year: and are deprived of life by
{calding them, or by putting them into an oven ;
after which they are dried in the fun. Two
kinds of cochenille are dif"cinguilhcd: the one
which 1s produced without culture, and is called
Sylveftre ; and the other cultivated, which is

called Mefteque. This laft is preferred. It has

" been calculated, in the year 1736, that eight
hundred and eighty thoufand pounds weight of
cochenille was annually imported into Europe.

Mr. Ellis has communicated a very good de-

{cription of the cochenille to the Royal Society

of London.

“This fubftance is more efpecially ufed in dy-
ing : its colour takes readily upon wool ; and the
moft fuitable’ nfordant is the muriate of tin.
Mr. Macquer has difcovered a method of fixing
this colour upon filk, by impregnating the
filk with a folution of tin before it is plumge
into the bath of cochenille ; inftead of TSNS
a {olution in the baths, as is done for woollefs.

4. Kermes.——Kermes is. a kind of excr.ef-
" cence, of the fize of a juniper-berry, which
is greatly employed in medicine and thearts.

The trée which bears ittis known by the

VoL T name

4
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name of Quercus Ilex, It grows in hot coun-

tries ; in Spain, Lapgue&loc, Provence, &e¢.

The female of the coccus fixes itfelf on the
plant ; it has no wings, but the male has. When-
fhe is fecundated, fhe becomes large by the deve-

lopement of her eggs ; fhe perithes, and the eggs

are hatched. It 1s collected before the develope-

ment of the eggs ; for which purpofe, the morn-

ing 1s taken, before the heat has acted upon the

eggs. The grains are colletted and dried, to deve-

lope tiie red colour ; they are then fifted, to fe-

parate the powder ; and laftly they are {prinkled

with good vinegar, to kill the infe&, which

would otherwife come forth in a fhort time.

Kermes is much ufed in the arts : it affords
2 good red, but lefs brilliant than that of the
cochenille.

A very celebrated fyrup of kermes is made,
by mixing three parts of fugar with one of the
0ra.ms of kermes pulveuzed This mixrure is
for a day in a cool place: the {ugar during
fime unites with the juice of the kermes;
forms with it a liquor which, when drawn ;
off by expreflion, has the confiftence of fyrup-
The celebrated confe&io alkermes is made with
this {yrup. .

The grains of 'kermcs given in fubﬁance, -
: : from
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from half a fcruple to a gros or dram, are cele-
brated for preventing abortion.

The grain and the fyrup. of kermes are an
excellent ftomachic.

5. Lac, or gum-lac.—This is a kind of wax,

colleCted by red winged ants from flowers in the
Eaft Indies, which they tranfport to the {mall
branches of the tree where they make their nefts.
The nefts are full of {mall cells, in which a
‘red grain is found when the mals is broken.
_This fmall grain is, to all appearance, the
egg from which the flying ant derives its
origin. .

M. Geoffroy has proved, in a Memoir in-
ferted among thofe of the Academy for the year
171 4; that this muft have been a kind of comb,
aproaé}ling to the honezrcomb of bees, the cells
of which are formed of a fubftance analogous to
wax®, _

The colouring part of lac may be taken up
by water, which,. when evaporated, leaves the

colouring principle difengaged. It 1s th*e

# For a defcription and drawing of the infe& which af:-
fords the lac, confult Keir in the Philof. Tranf.' vol. l}f:::.
P- 3745 alfo Saunders, in the fame work,-vol. Ixxix. forht:c
method of purifying the lac sora (hor-t abridgment of;‘ot ) in
Nicholfon’s i Principles of Chemiftry, p. 490- 1+ ;

Siaees - Ccn < lake

-~
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lake ufed for dying. Lake is imitated by ex-
tradting the colouring principle of certain plants
by well-known procefles.

C."HA F XI.

Concerning fome other Acids extratied [rom the
Anmimal Kingdom,

NDEPENDENT of the acids afforded by
the various parts of the human body, which
have been {eparately examined by us, we find
acids in moft infecs. Lifter points out one
whichmay beextratted from millepedes (Colleét.
Acad. tom. ii. p. 303). Mr. Bonnet has obferv-
ed that the fluid ejected by the great forked-tail
caterpillar of the willow, was a true acid, and
even very attive (Savans Etrangers, tom. ik
p- 276) : Bergmann compares it to the moft
concentrated vinegar. The abbé Boiffier de Sau-
vages has remarked, that in that illnefs of the
filkworm, which is called mufcardin, the hu-
mour of the worm is acid. Mr. Chauffier of Di-
jon obtained an acid from grafshoppers, from the
May-bug, from the lampjris and feveral other
infe&s, by digefting them in alcohol. The fame
chemift has made an mtercﬁmg courfe of ex-
periments
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periments on the acid of the filk-worm. He
gives two methods of extratting it. The firft
confifts in bruifing the chryfalides, and ftrain-
ing them through a cloth, The fluid which
-pafles is ftrongly acid ; but the acid is weakened
by various foreign fubftances, of which it may
be cleared by digeftion in f{pirit of wine, The
fluid which pafles the filtre after this digeftion,
1s of a fine orange colour. More {pirit of Wwine
1s to be poured upon it. - At every addition of
fpirit a light whitith precipitate is formed ; and
the additions of {pirit are to be continued unti]
no more precipitate appears.

Inftead of bruifing the chryfalides they may
be infufed in {pirit of wine, which diffolves all
the acid ; and as this acid is lefs volatile than
the {pirit, this laft may be evaporated, and the:
refidue filtered. - By thefe precautions the acid
may be cleared of irts fpirit of wine, and of the
mucous matter which was diffolved, but remains
on the filtre, '

Mr Chauffier has proved that tlns acid gx-
ifts in all the ftates of the filkworm, even n
the eggs; but that in the egg and.in the worm
% does not exift in a difengaged [(ate, but com-
bined with a gummy glutinous fubftance.

The acid of infects which is beft known, and
fipon which moft has been written, is the acid

¥:C. Cc '3

of
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of ants, or the formic acid. This acid is fo far
in a difengaged ftate, that the tranfpiration of
thefe animals, and their fimple contact without
any alteration, proves its-exiftence.

The authors of the fifteenth century had ob-
ferved, that the flower of chickory thrown into
an ant-hill became as red as blood.—See Lang-
ham, Hieronimus Tragus, John Bauhin. !

Samuel Fifher is the firft who difcovered the
acid of ants, in a courfe of experiments for the

. analyfis of animal fubftances by diftillation. He
even tried its ation on lead and iron ; and com-
municated his obfervations to J..Vray, who in-
ferted them in the Philofophical Tranfactions in
the year 167e: But it was the celebrated Margraaf
who more particularly examined the properties
of this acid in 1749. He combined. it with
many fubftances, and concluded that it. greatly
refembled the acetous acid. In 1977 tis.fub-
je¢t was again refumed by Meflis. Ardvidfon -
and Oerhn; and treated in a manner which
leaves little to be defired, in’ their differtation
publithed at Leipfic. »

The ant which affords the gleateﬁ quantlt)’
of acid, is the large red ant which i is* found in
dry and elevated places. :

The months of June and july are moPc fa-
vourable for the extraction of this acid : they are

- then
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?hcn fo penetrated with it, that their fimple pafi-
ing over blue paper is {ufficient to turn it red.

Two methods may be ufed to obtain this
acid ; diftillation, and lixiviation.

To extract the acid by diflillation, the ants
are firft dried by a gentle heat, and put into a
retort, to which a receiver is adapted, and the
fire is raifed by degrees. When all the acid is
come over, it is found in the receiver mixed
with a fmall quantity of empyreumatic oil, which
floats upon it, and may be feparated by a fun-
nel.  Mefirs. Ardvidffon and Oerhn obrained,
in this manner, from each pound of ants {feven
ounces and a half of an acid whofe {pecific gra-
vity, at the temperature of fiftegn degrees, was
to that of water as 1,0075 to 1,0000.

In the procefs by lixiviation, the ants are
wathed in cold water ; and boiling water is af-
terwards poured over them, which is filtered
when cold. More boiling water is poured over
the refidue, and likewife filtered when cold.. By

ne pound of ants affordsa pintof acid

thismeans o .
a greater fpecific

as ftrong as vinegar, and of
Mefrs. Ardvidfion and Oerha are of

gravity. ; :
d might be fubftituted in-

opinion that this aci
ftead of vinegar for domeftic ufes.
The acid obtained by shefe proceile

but it may be purified by repeated dif-
. C % rillations,

s.isnever

pure;
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tillations, which difengage the ponderous and
volatile oil, and render the acid as clear as
water. This acid, when reétified by this pro-
cefs, was found by Mefirs. Ardvidfion and Oerha -
to have a fpecific gravity of 1,0011 to 1.

The acid of ants may likewife be obtained by.
placing linen cloths impregnated with alkali in
an ant-hill. From thefe the formiate of potafh,
of foda, and ammoniac, may be obtained by lixi-
viation. The formic acid has fome refemblance
to the acetous acid; but the identity of .thefe
two acids has not yet been proved. Mr. Thou-
venel found more analogy between it and the
phofphoric acid : but all this wants proof.

The formicecid retains water with fo much
force, that it cannot be entirely deprived of it by
diftillaion. When it is exceedingly pure, its
fpecific gravity is to that of water as 1,0453
to 1. ;

It affects the nofe and the eyesin a peculiar
manner, which is not difagreeable. Its tafte is
penetrating and burning when pure, but agree-
able when diluted with water. A

It poffefles all the characters of acids.

When boiled with the {ulphuric acid, it turns
black as foon as the mixture is heated. White
penetrating vapours arile ; and when it boils 2
oas is emitted, which unites difficultly with

diftilled
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dxf’ulled water, or with lime-water. The formic
acid 1s decompofed in this operation, for it is
obtained in lefs quantity.

The nitric acid diftilled from it, deftroys it
completely ; a gas arifes which renders lime-
water turbid, and is difficultly and {paringly
foluble in water.

The rhuriatic acid only mixes with it, but
the oxigenated muriatic acid decompofes it.

Meflrs. Ardvidflon and Oerhnhavedetermined
the affinities of this acid with various bafesin the
followmg order : barytes, ‘potath, foda, lime,
macrneﬁa ammoniac, zinc, manganefe, iron,
lead, tin, cobalt, copper, nickel, bifmuth, filver,
alumine, effential oils, water.

This acid mixes perfely with {pirit of wine.
It unites difficultly with the fixed oils, and,with
the volatile oils, by tiie affiftance of heat. It at-
tacks foot; aflumes a fawn colour ; and letsfall a
brown fediment as it cools, which by diftilla-
tion affords a liquor of a yellowifh colour, and
a difagrecable {mell, accompanied with elaftic

vapours.

CHAT.



204 Animal Putrefattion.

€ -Hy AP, XI.

Concerning Putrefaction.

VERY living body, when oncedeprived

of life, performs a retrograde procefs, and

becomes decompofed. This decompofition is

called Fermentation in vegetables,and Putrefac-

tion in animal fubftances. The fame caufes,

the {fame agents, and the fame mrcumﬁances,

determine and favour the decompofition of ve-

getables and animals, and the difference of the

- produ&ions which are obtained, arifes from the
diffgrence of the conflituent parts of each.

Air is the principal agent of animal decom-
pofition, but water and heat prodigioufly faci-
litate its attion, ¢Fermentatio ergo definitur
quod fit corporis denfioris rarefa&tio, particu-
larumque aérearum interpofitio: ex quo conclu-
ditur debere in aére fieri nec nimium frigido, ne
rarefattio impediatur ; nec nimium calido, ne
partes raribiles expellantur.”—Becher, Phyf.
Sub. hb. 1. f. 5. p. 313. edit. Francofurti.

An animal {ubftance may be preferved from
putrefaction by deprlvmg it of the contact of

air;
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air; and this procefs may be accelerated or
retarded by varying or “modifying the purity
of the fame fluid.

In thofe circumftances wherein we fee putre-
fattion developed without the conta& of atmo-
{pherical air, the cffe&t is produced by the water
which impregnates the animal fubftance, becomes
decompofed, and affords the element and the
agent of putrefation. Hence no doubt it arifes
that putrefa&ion is obferved in fleth clofed in
a vacuum.-—See Lyons, Tertamen de Putrefac-
tione. : '

Motfture is likewife an indifpenfable requifite
to facilitzite\ptrtl'efa&ion ; and any fubftance may
be defended from this change by completely
drying it. This was performed by Villaris and
Cazalet of Bordeaux, by means of ftove®# The
meat thus prepared was preferved for feveral
years without having contracted any bad flavour.
“The fands and light porous earths preferve the
bodies of men only by virtue of the property of
exhaufting their juices, and drying the folids.
From this caufe it is that entire caravans have
been difcovered in Arabia, confifting of men
and camels perfectly preferved in the {ar'lds
under which the impetuous winds have buried
them. In the library of Trinity College of

Cambridge, in England, a human body rna}{r be
: : cen

\
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feen perfeétly preferved, which was found under
the fand in the ifland of Teneriffe. Too much
humidity impedes putrefaction, according to the
obfervation of the celebrated Becher : ¢¢ Nimia
quoque Rumiditas a putr@:faé‘tione impedit, prout
nimius calor; nam corpora in aqua potius gra-
datim confumi quam putrefcere, fi nova femper
affluens {it, experientia docet : unde longo tem-
pore integra interdum fubmerf{a prorfus a pu-
trefactione immunia vidimus; adeo ut nobis
aliquando fpeculatio occurreret, tratando tal
modo cadavera anatomiz f{ubjicienda, q’uo‘ diu-
tius a fectore et putrefadtione immunia forent.”
Phyf, Sub. lib. i. {. 5. cap, 1. p. 277,

In order therefore that a body may putrefy, it
is neceffary that it thould be impregnated with
watergbut not that it fhould be inundated. It
1s likewife neceflary that this water thould re-
main in the texture of the animal body, without
being renewed. This condition is requifite—
1. To diffolve the lymph, and to prefent to
the air the moft putr efcible fubftance with the
greateft extent of furface, 2. In order that the
water may it{elf become decompofed, and by
this means-afford the putrefattive principle.
Putrefaction is retarded and fufpended by bak- .
ing, becaufe the flefh is dried, and by that
means deprived of the humidity, which is ong

of
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of the moft a.é’civé principles of its decom| o-
faition. :
A moderate degree of heat is likewife a con-
dit_ion favourable to the animal decompoﬁtioﬁ.
By this heat the aﬁinity%f aggregation between
the parts is weakened, and confequently they af-
fume a ftronger tendency to new combinations.
Hence it ariles that fleth meat keeps longer
during the winter than the fummer, and bet-
ter in ‘cold than in hot countries. Becher
has given a very intelligent fketch of the influ-
ence of temperature on animal putrefaction :
¢¢ Aér calidus et humidus maxime ad putrefac-
tionem facit'. .. .... corpora frigida et ficca
difficulter, imo aliqua prorfus non putrefcunt,
qua ab imperits proinde pro fanttis };abita.
fuere ; -ita aér frigidus et ficcus, imprimis cali-
dus et ficcus, a putrefaltione quoque prefer-
vat ; quod in Hif] pania videmus, et locis aliis
‘calidis, ficco, calido acre praditis, ubi corpora
"non putrefcunt et refolvantur; nam cadavera
in oriente in arena, imo apud nos arte in furnis,
ficcari, et fic ad finem mundi ufquea putredine
prefervari, certum eft : intenfum quoque frigus
a putredine prefervare; unde corpora Stock-
holmiz tota hyeme in patibulo fufpenfa ﬁn.e
putredine animadvertimus.” Phyf. Sub. L 1.

cap. I.
e Such
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* Such are the caufes which are capable of
determining and favouring putrefadion; and
hence we may perceive the beft means of pre-
venting, increafing, or modifying it at pleafure.
* A body will be preferv®d from putrefaction by
depriving it of the contatt of atmofpheérical air:
for this purpofe nothing more is required than
to place the body in a vacuum, or to envelop it
in a covering which may defend it from the
immediate action of the air; or elfe to envelop
it in an atmofphere of fome gafeous fubftance
which does not contain vital air. We fhall ob-
ferve, on this fubje®, that the effets obferved
in fleth expofed in the carbonic acid, nitrogene
gas, &c. are referable to a fimilar caufe; and
it appears to me that it is without {ufficient proof
that a conclufion has been drawn, that thefe
fame gafes, internally taken, ought to be con-
fidered as antifeptic; becaufe, in the cafes we
have mentioned, they a¢t only by defending the
bodies they furround from the contaé of vital®
air, which is the principle of putrefaction. Pu-
trefattion may be favoured by keeping bodies
at a fuitable temperature. A degree of heat
from fifteen to twenty-five degrees diminifhes
the adhefion of the parts, and favours the action
of the air: but if the heat be greater it volati-
lizes the aqueous principle, dries the {olids,

7 and
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and retards the putrefattion. It is neceffary,
therefore, for the decompofition of an animal—
. That it have the conta& of atmofpheric air;
and the purer this air is, the more {peedy will
be the putrefaGion. - 2. That it be'expofed to
a moderate degree of heat. ' 3. That its texture
be impregnated with humidity.—The experi-
ments of Pringle, Macbride, Gardane have
likewife fhewn us, that putrefaction may be baf-
tened by fprinkling the animal fubftances with
water containing a {mall quantity of falt; and it is
to a like caufe that we ought to refer feveral
procefles ufed in kitchens to produce this ef-
fe& in food, as well as in the preparation of
cheefe, the curing of tobacco, the making of
bread, &c.

Becher exprefles himfelf as follows on the
caufes which produce putrefadtion in living bo-
dies:—¢<' Caufa putrefactionis primaria defectus
{piritus vitalis balfamini eft; fecundaria, dcinAde,
8¢ externus ambicus, qui interdum adeo putre-
faciens et humidus-calidus eft, ut fuperftitem n
vivis etiam corporibus balfaminum fpiritu‘m Vi‘nt
cat, nifi confortando augeatur; €% quo C?H’g‘
poteft, prefervantia a putredine {fubtilia ignea
oleofa effe debere.”—This celebrated chemift

incl at liga-
concludes, from the fame principles, that 112
ures,
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tures, copious bleedings, or any debilitation
whatever, determines putrefaction. = He like-
wife thinks that aftringents oppofe putrefa&tion
only by condenfing the texture of the animal
parts; for He confiders rarefaction or relaxation
as the firlt effe@® of. putrefattion. He thinks
that {piritdous liquors ~a& as antiputre{cent
merely by animating: and ftimulating the vis
vite. He affirms that*the ufe of falted meats,
which heat much, affifted; by the moifture very
common in fhips and fea-ports, produccs the
fcurvy; and he obferves, with: rbafon, that.
the tendencysand effect of putrefa(fhon are di-
ametrically oppoﬁte to thofe of 'generation :
¢ nam ficut in generatione partes coagulantur et
in corpus formantur, ita in putrefacione partes
refolvuntur et quafi informes fiunt.”

As the phenomena of putrefaGtion vary ac-
cording to the nature of the fubflances them-
felves, and the circumftances which accompany
this operation, it follows that it muft be very
difficult to deferibe all the phenomena which it
exhibits. ~We fhall therefore endeavour to
trace only thofe which appear to be the moft
conftant..

Every animal {ubftance expofed to the air at
a temperature above ten degrees of Reaumur, -
and moitened with its own ferous humour, pu-

trefies s

v
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trefies ; and the progrefs of thisalteration appears
in the following order.

The colour firft becomes pale; its confiftence
diminifhes; its texture becomes relaxed; the
peculiar {mell of freth meat difappears, and is
fucceeded by a faint and difagreeable fmell.
The colour itfelf at this time inclines to blue;
as we fee in game which begins to tarn, in
wounds which fall into {fuppuratjon, in the va-
rious parts threatened with gangrene, and even
in that putrefation of the curd which forms
cheefe. . Moft of our food {uffers the firft de-
gree of putrefaction before we ufe it.
- After this firft period the animal parts become
more and more foftened, the {mell becomes
fetid, and the colour of an obfcure brown;
the fibrous part eafily breaks; the texture be-
comes dry, if the putrefaction be carried on in
the open air; but the {urface becomes covered
with {fmall drops of fluid, if the decompofition
be made in veflels which oppofe its evaporation.

To this period fucceeds that which moft mi-
nutely characterizes animal putrefaction. The
putrid and naufeous fmell which was manifefted
in the fecond degree, becomes mixed with a
{mell of a more penetrating kind, arifing from
the difengagément of ammoniacal gas: the mafs
becomes ftill lefs and lefs confiftent.

Vor,. III. Dd The
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The laft degree of decompofition has its pe-
culiar characters. The fmell becomes faint, nau-
feous, and exceedingly a¢tive. 'This, more ef-
pecially, is contagious, and tran{mits the feeds
of infeGtion to a great diftance; it is a true
ferment, which depofits itfelf upon -certain bo-
dies, to appear again at long inter\{als.‘ Van
Swieten reports, that the plague having ap-
peared at Vienna in 1677, and having again
appeared in 1713, the houfes which had been
infected at its firft appearance were likewife in-
feted at the fecond. :Van HGlﬁloﬂt afferts
that a woman contrated an anthrax at the
extremity of her fingers, in confequence of
having touched papers impregnated with pef-
tilential virus. Alexander Benedittus has writ-
ten that pillows re-produced the contagion
feven years after having been infefted; that
cords had remained infected for thirty years,
and likewife communicated it, according ‘to
Foreftus. The plague at Meffina was for a
long time concentrated in the warehoufes where
merchandize was inclofed with the fufpected
bales. Mead has tran{mitted the moft alarm-
ing falts concerning the durable impreffion of
contagion.

When the putrefying fubftance is in its laft
ftage, the fibrous texture is {carcely difcernible,

and
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and has no longer any appearance but that of
a foft, diforganized and putrid mafs. Bubbles
are feen to efcape from the furface of this mat-
ter; and the whole ends by its drying, and be-
coming reduced to an earthy matter, which is
friable when taken between the fingers.

We do not {peak of the production of worms;
becaufe it appears to be proved that they owe
their origin only to the flies which endeavour
to depofit their eggs upon fuch bodies as are
beft fuited to fupport the young they contain.
If fleth meat be well wafhed, and left to pu-
trefy under a fieve, it will pafs through all the
degrees of putrefaltion without the appearance
of worms. It has been obferved that worms
are of a different fpecies, according to the na-
ture of the difeafe, and the kind of animal which
putrefies.  The exhalation which arifes from
bodies, in thefe different cafes, attracts different
{pecies of infects, according to its nature. The

opinion of thofe who believe in {pontancous

generation, appears to me (o be contrary to. the

. E
experience and wifdom of nature, which can-
not have committed the re-production and
number of the f{pecies to chance. The pro-

grefs of nature is the fame. for all the clafles

and fince it is proved that all

of individuals;
e and

the known {] pecics\ are re-produced in on
. Dd2 the
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the fame manner, how can we fuppofe that na-
ture departs from her plam and general laws
for the fmall number of individuals whofe ge-
neration 1s lefs known to us ? :

Becher had the courage to make obfervations,
‘during the courfe of a yedr, upon the decompo-
fition of a carcafe in the open air; and. to obferve
all the phenomena. * The firt vapour. which
rifes, fays he, is {ubtile and’ naufeous: fome
days after, it has a certain four and penetramng
{fmell. After the firft weeLs, the fkin becomes
covered with a down, and appears%ellowlﬂl
greenifh {pots are’ formed in various p]aces,
which afterwards become livid and black; a
thick mofly or mouldy fubftance then covers
the greateft part of the body; the fpots open,
and emit a fanies.

Carcafes buried in the earth prefent very
different phencmena; the decompofition in a
burying-ground is at leaft four times as flow.
It is not perfetly ended, accordmg to Mr.
Petit, till three years after the body has been
mterred at the depth of four feet, and it is
flower in proportion as the body is buried at a-
greater depth. Thefe fadls agree with the prin-
ciples which we have already cftablithed for
bodies buried in the earth, and fubjefted to

laws of decompofition very different from thofe
I which
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which take place in bodies expofed to the open
air. In this cafe the decompofition is favoured
by the waters which filter through the earth,
and diffolve and carty with them the animal
juices. It is alfo favoured by the earth, which
abforbs the juices with more or lefs facility.
Mefirs. Lemery, Geoffroy, and Hunaud have
proved that argillaceous earths exert a very flow
a&ion upon bodies; but when the carths are
porous and light, the bodies then dry very fpeed-
ily.  The feveral principles of bodies abforbed
by the earth, or carried by the vapours, are dif-
perfed through a great {pace, imbibed by the
roots of vegetables, and gradually decompofed.
This is what paffes in burying-grounds in the
open air; but it is very far from being applica-
ble to the fepulchres which are made in churches
and covered places. Hereis neither water nor
vegetation ; and tonfequently no caufe which can
carry away, diffolve, or change. the nature of the
animal fluids: and T cannot but applaud the
wifdom of g‘ovemmeht, which has prohibited
the burging in churches; a practice which was

_.once a fubje&t of horror and infe&ion.

The accidents which have happened at the
opqnipg of graves and vaults are but too nu-
merous, to render any apology neceflary for

' Ddz ' our
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our fpeaking a few words refpetting the me-
thod of preventing them.

The decompofition of a body ir the bowels
of the earth can never be dangerous, provid-
ed it be buried at a fufficient depth, and that
the grave be not opened before its entire and
complete decompofition. The depth of the
grave ought to be fuch that the external air
cannot penetrate it ; that the juices with which
the earth is impregnated may be conveyed to
its'{urface; and that the exhalations, vapours, or
gafes, which are developed or formed by de-
compofition, fhould not be capable of forcing
the carthy covering which detains them. The
nature of the earth in which the grave is dug,
influences all its effects. If the ftratum which
covers the body be argillaceous, the depth of the
grave may be lefs, as this earth difficultly affords |
a paffage to gas and vapour ; but in general it
1s admitted to be neceflary that bodies fhould
be buried at the depth of five feer, to prevent
all thefe unhappy accidents. It is likewife ne-
ceflary to attend to the circumftance, that &
grave ought not to be opened before the com=
plete decompofition of the body. This decom-
pofition, according to Mr. Petit, is not perfect
until the expiration of three years, in gravcs of

four
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four feet depth; or four years, when they are fix
feet deep. This term affords many varieties,
according to the nature of the earth, and the
conftitution of the fubjefts buried in it; but
we may confider it as a medium. The perni-
cious cuftom which allows a fingle grave to fa-
milies more or lefs numerous, ought therefore
to be fupprefled ; for in this cafe the fame grave
may be opened before the time prefcribed.
Thefe are abufes which ought to occupy
.attention of government; and it is time tha
the vanity of individuals fhould be [z
to the public fafety. Itis likewife necefiary to
prohibit burying in vaults, and even in coffins.
In the firft cafe, the principles of the bodies are
{pread into the air, and infect it; in the fecond,
their decompofition is flower and lefs perfect.
If thefe precautions be neglected; if the dead
bodies be heaped together in too confined 2
{pace; if the earth be not proper to abforb the

juices, and decompofe them; if the grave be
opened before the entire decompofition of the
body—unhappy accidents will, no doubt, be
produced ; and thefe accidents are but too
common in great towns where every wife pre-
caution is neglected. An inftance of this hap-
pened when the ground of the church of St.
Benoit at Paris was dug up a few years ago:

Ddg a nau-
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a naufeous vapour was emitted, and feveral
of the neighbours were affetted by it. The
earth which was taken out of this grave was
unétuous, vifcid, and emitted an infectious fmell.
Meflrs. Maret and Navier have left us feveral
fimilar obfervations.

408 Arim
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Balfams, I1L. 70—77.
Bark of Vegetables, I1I. 12.
Barytes, 11. 10.

Bafaltes, I1. 138.

Benzoin, 111, 77.

Beryl, IL. 111.

Bile, I1I. 315.

Bifmuth, II. 243.
Bleaching, 253.

Blende, II. 272.

Blood, 134 ; 111 302.
Borate of Ammoniac, 280.
of Potafh, 274.

of Soda, 275.

Borax and its Acid, 271, et feq.

Brandy, IIL. 251.
Brewing, IIL. 248,
Bronze, 11. gor1.
Butter, III. 301.

C.

Cacholong, 11. 129.

Calcedony, 1T, 128.

Caloric, 65.

Camphor, II. 64.

Cantharides, I11. 381,

Caoutchouc, I111. 87.

Carbone, 97.

Carbonate of Ammoniac, 208.
of Potafh, 205

—of Soda, 20

of Lime, II 16.

Carnelian, II. 130,

Caffava, 11I. ¢8.

Caftoreum, I11. 371.

Cat’s Eye, II, 128,

Charcoal, 97 ; IT1. 198.

Cheefe, 1II. 29q.

Chemiftry, 1

Chryfolite, IT. 111.

Chryfoprafe, 1. 144.

Cinnabar, 11. 422.

Clay, 13.

Cobalt, 11. 233.

Copper, IT. 383.

Cream, III. 301,

Crucibles, 13.

Cryftal, I1. 116.

Cryftallization, 33, et feq.

_Glue, 11T, 326

N DB X

D.

Diamond, II. 170,
Digeftion, III. 285.
Diftilling, 171,

Dying, Arts of, III, 140,

E.

Eagle Stone, II. 340.
Earth, I1, 1.

Earth, Calcareous, II. g.
~——— Ponderous, II. 50..
—— Magnefian, I1. 12.
—— Aluminous, II. 13.
—— Siliceous, II. x5.
Egg, 111. 300. 379.
Elaftic Gum, III. 87.
Elements, 62.

Emerald, II. 111.

Ether, II1. 258.

Ethiops Martial, 11, 362.
Evaporation, 7.

k.

Fat, III. go0g.

Fayence, 11. go.

Fecula, III. 56.

Feld Spar, I1. 146.
Fermentation, III. 239, 268, 273+
Fire, 63, etfeq.

Flefh, 111, 322.

Flints, II. 124.

. Fluate of Lime, II, 42.

Fluor Spar, II. 42. X

Fulminating Silver, 1I. 436
Gold, II. 3s0.
Furnaces, 3, et feq.

Fufible Spar, I1. 42.

G.

Galena, I1. 294."

Garnets, II. 108

Galfes, 99.

Gaftric Juice, 111, 287.
Geology, 11. 177.

Girafol, II. 128.

Glafs, 11. 139.

Gluten, chetab]c, 111. IC3

Gold,



Gold, I1. 439.
Gums, III. 38.
Gum Gutta, I11. 83.
Gunpowder, 2§2.
Gypfum, II. 36.

H.

Heat, 63, et feq.
Hematites, II. 74.
Hepatic Stone, II. 75.
Honey, 11I. 165.

Horn Stone, II. g7.
Hyacinth, 11, roq.
Hydrogenous Gas, 105,
Hydrophaanes, I1. 130.

=

Yafper, IT. 131,
Jelly, II1. 323.
{ety 111 233.
Indigo, ITI. 147.
Iron, II. 326.
ifinglafs, IT1. 327.

K.

Kaolin, 94.
Kermes, 111.386.

L.

Labdanum, III. 75.
Laboratbry, 2.

Lac, II. 387.

Lapis Lazuli, IT. 144.
Lapis Infernalis, II. 433.
Lava, II. 137.

Lead, II. 293.

Light, 85 ; 1IL. 33.
Lime, II. g. 30.

. Liquorice, IIT. 205.
Lithology, II. 1, et feq.
Luna Cornea, 1I. 435
Lutes, 15. 5

M.

‘Magnefia, I1. 12.
Magnefian Saits, II. 55.

I N=D®E¥X,

Magnet, 1. 332.
Manganefe, 1I. 280.
Manna, IIL. 177.

Marble, II. 22,

Mattic, I1I. 74.

Mecca, Balfameof, III. 70.
Mercury, II. 404.
Mercurius Dulcis, 1L, 421,
Metals, II. 197.

Mica, IT. g5.

Milk, I1I. 289.

Mines, II. zor1.
Molybdena, II. 487, °
Mongolfier, 1071.

Mortar, I1. 33.

Mountain Cork, II. 82, 83.
Mucilage, I11. 36.

Muriate of Ammoniac, 262.
— of Potafh, 253.
———of Soda, 256.
of Lime, 11, 4
Mufk, 111, 373.

3

N

Naptha, II1. 214.

Nickel, 1I. z40.

Nitrate of Ammoniac, 242.
of Potath, 223.

of Soda, 241. °

of Lime, II. 47.
Nitrogene Gas, 140.
‘Nitro-muriatic Acid, 267.
Nitrous Gas, 229.

O.

Oculus Mundi, II. 130,
Oils, II1. 41.-
Olibanum, III. 83.
Opal, II. 127.

Opium, IIL. 177.
Orpiment, II. 225.

Qxigenous Gas, 115 ; I11. 185.

Oxides, 193.

]

Perfumes, I11. 1g93. -
Petroleum, III. 214.
Petrofilex, IT. 125.
Pewter, 1I. 320.

Phof-



I N Db -X:

Phofphate of Lime, IL 49 ; va- Size, 1I1. 328.

rious, I111. 341. Slate, II. g9.
Phofphoric Gas, I1I1. Smalt, 11. 237.
Phofphorus, I11. 3 50. Soap, I11. 53.
Pit-Coal, 1II. 2¢q. - Soap Stone, 1I. 79.
Piccho 1 IL93-. o Soil, III. 28.
Plafter Stone, 11. 36. Solution, 43.
Platina, 1I. 4583, - Soup, III.324.
Plumbago, 1. 342. Spar, Ponderous, 1IZ gr.
Pollen, HI. 160. Spermaceti, IIL. 377.
Ponderous Earth, II, 10, Starch, IIL. 101.
Porcelain, 1T 92, Steatites, IT. 79.
Porphyry, I1. 163. Steel, I1. 357.
Pottery, 11. 38. Stone, II. 1 ; of the Bladder, TIL.
Pot Stone, 1L.79. 34§ ]
Powder, Fulminating, 24T. Sublimate, Corrofive, II. 417«
Precipitate, 10 Sublimation, 9.
Pruffian Blue, 1. 369. Sugar, I11. io08. ;
Putrefaion, 11I. 273.395. Sulphate of Ammoniac, 22T«

of Potafh, 217.
of Soda, 2r19.
— of Lime, 11, 36.
Sulphur, go. 210.

Pyrites, 113.
Pyrometer of Wedgwood, 6g.

Q. Swine Stone, 11.°73.
vartz, IL. 116. 122,
Quurts = |
R. Tale, 11. 77.
Tartar, 1I1. 264.
Realgar, 11. 223, ‘Tin; AI2Tr.
I eceivers, I2. Tinning of Copper,‘", 40T,
Refns, 111 69. *| ‘Topaz, 1L. 109.
Refpiration, 127 Tourmalin, 1. 134
Retorts, g- Trapp, 1I. 143. |
Ruby, II. 167. ¥ Trompe, 11. 213. |
. Tungften, I1. 468. < |

s. Turnfole, 189. !

Sago, I11. gg. o
Sandarach, 1II. 75.
8Sal Ammoniac, 262.
Salt, Common, 257.

Ultramarine, I1. 745,
Urine, I11. 334.

Salt Petre, 256. &

Sapphire, 1. 114.3 V.

Scammony, 111. 8 . *

Schorles, 1I. 132, . Varnith, 111. o1.

Selenite, 11. 36. Vegetables; I11. 1. |
Serpentine, 11. €0, ° Vermiljon, 11. 422. Y !
Serum, 111. 305: Veffels, Chemical, 4, etfeq: |
Siderite, 11. 360 Vinegar, ILL. 269. |
Silex, I1. 15. Violets, Syrup of, 19T. ° ;
Silver, 11. 425. Vil Air; 115.

Vol=
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Volcanic Produés, IT. 137. Wolfram, I1. 475,
Volcanos, 111, 221, | Wood, 1II. 135.
2 Woulfe, his Apparatus, 17+
W. £
z.
Water, its Compofition, 148. 167 ;
111, 22. Zaffre, 11. 236.
Waters, Mineral, 231, Zeolite, 11, 104.

Wax, II1, 163. 166. Zing, 11, 270.

e



