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Ota KHUTA SBISAETCS PEIPUHTOM OPUTHHAJA, KOTOPBI MbI CO3[aM CHEIUATBLHO
nuist Bac, WCTonb3ys 3allaTeHTOBAaHHBIC TEXHOJIOTHH TTPOU3BOJICTBA PETPUHTHBIX
KHUT U TI€YaTH 1Mo TPeOOBAHUIO.

CHavana MBI OTCKaHHPOBAIM KaXXIyl0 CTPAHHUILy OpPHUTHHATA 3TONH PENKON KHUTH
Ha Ipo(heCCHOHANTBEHOM 000PYIOBaHUH. 3aTeM C IIOMOIIBIO CIELHaNbHO pa3pabo-
TaHHBIX IIPOrPaMM MBI IIPOU3BEIIN OUYMCTKY M300pa)KeHHs OT ISTEH, KIISIKC, Iepe-
rHOO0B U TOMBITAINCH OTOENNTH M BEIPOBHSATH KaXIyI0 CTpaHHIy KHUTH. K coxa-
JICHUIO, HEKOTOPBIE CTPAHUIIBI HEeNIb3s BEPHYTh B H3HAYAIBHOE COCTOSHHE, U €CITU
nx OBUIO TPYIHO YMTATh B OpPUTHHAJIE, TO ke IpH IU(POBOM pecTaBpaluyl HX
HEBO3MOXKHO YITyUIIHTh.

Pa3yMeeTc;{, ABTOMATU3HWPOBAaHHAA NPpOrpaMMHast 06pa60T1<a PECIOPUHTHBIX KHUT —
HE CaMO€ JTYYIIEC PEIICHUE 11 BOCCTaAHOBJICHUS TEKCTA B €T0 IIEPBO3JAHHOM BHUIEC,
OJIHAaKO, Hallla HeJib — BEPHYTb YUTATC/IIO TOYHYIO KOIINIO KHHUI'U, KOTOpOfI MOXKET
OBITh HECKOJIEKO BEKOB.

IToaTOMy MBI IpPEAyNpPEXIAEM O BOBMOXKHBIX MTOTPEMIHOCTSIX BOCCTAHOBIEHHOIO
PENpUHTHOIO U3AaHus. B WM31aHMM MOTYT OTCYTCTBOBAaTb OIHA WJIM HECKOJBKO
CTPAaHMI] TEKCTA, MOT'YT BCTPETUTHCS HEBBIBOAUMBIE IIATHA M KIIKCHI, HAIIIMCH
Ha TMOJISIX WIIM MOJUEPKUBAHUS B TEKCTE, HeUUTaeMble ()parMeHThI TEKCTa HJIH 3a-
ruobl crpanull. [Tokynars wim He MOKynaTh nogo0HbIe H3aHus — pemmars Bam, Mbl
JKE JIETaeM BCE BO3MOXKHOE, YTOOBI PEAKNE U IICHHBIE KHHUTH, €Ill¢ HEAaBHO yTpa-
YECHHbIE U HECIIPABEUIMBO 3a0bIThIE, BHOBb CTAJIM IOCTYIHBIMU JUIsl BCEX YHTATe-
nen.

ﬁ(epvm KHmxHbIN PeneccaHc
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504 RESINS.

the pature of resin, producing a suite of changes which terminate
in artificial tannin, upon which nitric acid has no action.

Muriatic acid and acetic acid dissolve resin slowly, and it may be
precipitated again from them unaltered. Mr Hatclett, to whom
we are indebted for the knowledge of all these solutions, recommends
acetic acid as an excellent solvent of resins for vegetable analyses.
He employed it himself with much address in his analysis of the dif-
ferent varieties of lac.*

When resins are subjected to destructive distillation, we obtain,
according to Gren, carburetted hydregen and carbonic acid gas, a
very small portion of acidulous water, and much empyreumatic oil.
The charcoal is light and brilliant, and contains no alkali.}

When volatile oils are exposed for some time to the action of the
atmosphere, they acquire consistency, and assume the properties of
resies. During this change they absorb a quantity of oxygen from
the air, Westrumb put 30 grains of oil of turpentine into 40 cubie
inches of chlorine gas. Heat was evolved; the oil gradually
evzporated, and assumed the form of yellow resin.} Mr Proust
observed, that when volatile oil is exposed to the air, it is partly
converted into a resin, and partly into a crystallized acid ; usually
the benzoic or the camphoric. Hence we see that the oil is con-
verted into two distinct substances. During this change oxygen is
absorbed ; and Fourcroy has observed that a portion of water 13 also
formed.§ It is probable, from these facts, that resin is volatile oil
deprived of & portion of its hydrogen, and combined with oxygen.

All the resins have not the same tendency to unite with bases.
Some indeed, seem to want that property altogether. Unverdorben
hag divided them into four classes.

L. Strongly acid resins. They dissolve readily in caustic am-
monia. And the saturated ammoniacal solution may be boiled for a
quarter of an hour without letting the resin precipitate. When the
solution is evaporated we obtain a super-resinate of ammonia.

2. Resins moderalely acid, They disaolve at the usual tempera-
ture of the air in ammonia ; but when the solution is boiled for a
quarter of an hour it is completely decomposed, the ammonia being
driven off and the resin precipitated. 'I'he ammoniacal compounds
of these resins are usually less soluble in water than those of the
first class. But their acid properties are sufficiently strong to enable
them to be precipitated from alcobol by an alcoholic solution of
acetate of copper, and to dissolve by the assistance of a boiling
beat in carbonate of soda, from which they drive off the carbonic
acid.

Both the resins of the first and second class, when dissolved in
aleohol, reddea litmus paper.

3. Resing feebly acid. 'T'hey are peither soluble in caustic am-
monia, nor in boiling carbonate of soda ; but they dissolve in caustic

* Phil. Trans. 1804. 1 Handbueb, ii. 140,
I Crell's Annals, i, 1790. ¢ Fourcroy, viii. 16.
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potash and soda. Their alcoholic solution is not precipitated by
acetate of cﬂ)per, but it is by an alcoholic solution of acetate of
lead. The alcohol solutions u{ the resins belonging to this class do
not redden litmus paper.

4. Neutral resins. They are not scluble in caustic potash or
soda. But some of them dissolve in a solution of potash saturated
with another resin. They generally precipitate when we add to the
liquid an additional dose of caustic potash.

So far as experiment has gone, the resins are all combinations of
carbon, hydrogen, and oxygen. But the facts ascertained respect-
ing these coonstituents will come in better when treating of the
particular resins to which they refer, than they would do here.

In describing the resins it will be convenient to divide them into
two sets, namely, semifluid resins, or balsams, as they have been
called, and solid resins.

DIVISION L-—BALSAMS.

The balsams owe their semifluidity to a certain quantity of
volatile oil which they contain. It may in general be separated by
distillation, and then the solid resinous body remains behind. The
most important of the balsams are the following :—

1 Turpentine. 5 Styrax.
2 Copaiva. 6 Opobalsamum.
3 m of Tolu. % China varnish.

4 Balsam of Feru.
Let us take a view of these balsams in the order in which they
have been named.

SECTION I.— OF TURPENTINE.

The name turpentine has been given to a semifluid resinons bedy
which exudes from various species of the pinus. Its properties
differ according to the species of pine, the age of the tree, the time
of the year when it is collected, and the climate in which the tree
vegetates. But the great constituents of it are always colophan, or
common rosin, and oil of turpentine.

(1.) Common turpentine is extracted by incision from the pinus
abies, or spruce fir, and the pinus syivestris, or Scotch fir. Itis thick,
viscid, and bas a greyish-yellow colour, a very slight smell of oil of
turpentine, and a bitter burning taste.

It is composed, as Unverdorben has shown, of a volatile oil, oif
of turpentine, and two resing which he has distinguished by the
names of pinic and silvic acids. Berzelius calls them resin alpha,
and resin beta of turpentine.

The volatile oil varies from 5 to 25 per cent. of the turpentine.
The two resins are no less various in their quantity. Unverdorben
separated these three substances from each other in the following
way :— The turpentine was mixed with water, and distilled to
separate the vil. The residue was dried and reduced to powder,
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and digested in alcohol of 0-867 specific gravity. It dissolves the
pinic acid, but leaves the silvic. At the same time with the pinic
acid the alcohol dissolves & small quantity of neutral resin, which
may be called resin e. If we pour into this alcoholic solution an
alcoholic solution of acetate of copper, the pinic acid is precipitated
in combination with the oxide of copper. If we evaporate the alcohol
and dilute it with water, the resin ¢ precipitates.

1. The properties of oil of turpentine have been detailed in the
preceding Chapter.

2. The properties of pinic acid have been given in detail in the
work on the Chemistry of Inorganic Bodies (vol. ii. p. 145). The
pinates, or combinations of this substance with the alkalies, may be
obtained by digesting an ethereal solution of pinic acid- over the
alkaline carbonates. The carbonic acid iz driven off, and the
alkaline pinate dissolves in the ether. The earthy carbonates, with
the exception of carbonate of magnesia, are not decomposed by this
process. But the carbonic acid 1s driven off and a pinate formed,
when we mix the carbonates of the earths with fixed pinic acid, or
when we boil a solution of pinic acid in oil of turpentine over them.
The greater number of these pinates dissolve both in melted pinic
acid, and likewise in an alcoholic solution of that resinous acid, even
when the salt is insoluble in pure alcohol. It is probable that in
these cases a bipinate of the base is formed. The pinates, with
bases of metallic oxides, may be obtained by double decomposition.
We must drop the metalline salt very slowly and cautiously into the
alkaline pinate. If we adopt the opposite method by dropping the
alkaline pinate into the metalline salt, the precipitate is mixed with
a quantity of subpinate of the metalline base. These double de-
compositions may be made by dissolving the salts, when that is
practicable, in water, and when not, in alcohol.

The pinates formed by Unverdorben, who bas alone examined
them, have been described in the Chemistry of Inorganic Bodies,
while treating of the salts.”

3. That portion of the resin which remains undissolved when the
turpentine freed from its oil is digested in cold alcohol of 0°867, has
been called silvic acid by Unverdorben, and resin beta by Berzelius.
It is not quite free from pinic acid. To obtain it pure, dissolve it
by boiling in twice its weight of aleohol of 0-867, and filter the
solution while hot. During the cooling the silvic acid falls down
in crystals, but still retains about 4 per cent. of pinic acid, frc_»m
which it may be freed by repeated crystallizations. Its properties
have been described in the Chemistry of Inorganic Bodies (vol. ii.
p- 149); and the salts which it forms, in the Chapter in the same
work on the salts, have been enumerated and described, as far as
they have been examined by Unverdorben.

enry Rose has concluded that silvic acid is a compound of 1

* See vol. ii. pp. 400, 440, 469, 492, 524, 539, 547, 577, 585, 593, 602, 609,
621, 649, 677, 686, 693, 699, and 713.
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atom oil of turpentine and 1 atom oxygen, or that it consists of
C!® H® O.* But Trommsdorf analyzed it, and obtained
Carbonic acid ce 7873

Hydrogen . . . . 9-80

Oxygen . . . . . 11-47

106-00%1

If we adopt the formula of Rose, we get

10 atoms carbon = 7-5 or per cent. 78-04

8 atoms hydrogen =10 — — 1053
1 atom oxygen =10t — — 1063

95 100

Trommsdorf considers the composition to be C'* H' O, a formula
which comes nearer the result of his amalysis, and which was con-
firmed by a subsequent analysis of Liebig.

But from the analysis of silvate of copper, Trommsdorf reckons
the atomic weight of silvic acid 37:76 = 4 (C'° H?# O). This
gives us the composition

40 carbon =30  or per cent. 79-4

30 hydrogen = 373 — — 99

4 oxygen = 4 —_ — 107
3775 160

(2.) Fenice turpentine comes from Styria, Hungary, and the
Tyrol, and is extracted from the pinus larix, or commeon larch, It is
limpid, transparent, and has a light-yellow coleur, and the con-
sistence of honey. Its smell is disagreeable, and its taste bitter
and hot. It must be many years exposed to the air before it becomes
hard and brittle. 1t contains from 18 to 25 per cent. of oil of tur-
pentine, which is extracted by distilling it with water., What
remains is colophan, or common rosin.

Venice turpentine dissolves slowly in aleohol, without leaving any
residue. The caustic alkalies dissolve it easily, and no doubt com-
bine with its acid resins. If Venice turpentine be mixed with
caustic potash ley it dissolves, while a white flocky matter precipi-
tates. The solution is limpid and vellowish-brown. TIts taste is
not alkalive, and it may be evaporated in a gentle heat without any
oil being disengaged. When evaporated till it becomes solid it is
o;i.aque and wrinkled. It dissolves readily in water, but separates
when we pour into the solution a certain guantity of carbonate or
hydrate of potash. Soda acts precisely in the same mammer with
this turpentine as potash.

Very concentrated ammonia has little actiou on Venice turpen-
tine, but when diluted it dissolves the greater part of the turpen-
tine by the assistance of heat. The undissolved portion assumes
the appearance of a gelatinous mass, and the solution has a yellow-

* Poggendor('s Annalen, xrxiii. 42. t Ann. der Phavmacie, xiii. 171,
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ish-brown colour. On cocling the whole concretes into a gelatinous
solid, while a brown liquid separates, which may be decanted off.
When this mass is mixed with water it becomes white. When agi-
tated in from 40 to 50 times itz weight of water it forms a milky
liquid, which in about 12 hours concretes inte a white soft jelly.
The turpentine thus treated is divided into two substances, which
have distinct properties.

a. The limpid, yellow liquid which separates from the jelly before
and after the dilution, and which passes through the filter, iz a com-
bination of ammonia with a resin, which contains no volatile 0ll. If
we saturate it with an acid the resin precipitates in powder, and
may be collected and washed on a filter. It is a white, light, friable
matter, with an earthy fracture. It melts at the temperature of
boiling water, or a little higher, and then has the appearance of
common rosin. When assisted by a boiling temperature, naphtha
dissolves a portion of this resin, and assumes a brown colour; but
during the cooling the resin precipitates, and the naphtha becomes
colourless as at first,

b. The gelatinous part of the combination of ammonia and Venice
turpentine, when dried in the open air, has a yellow colour, is
transparent and adhesive like the turpentine itself. It consists of
the ammonia combined with a resin, and with oil of turpentine. In
proportion &8 the ammonia is driven off, the turpentine is regenerated,
but it is softer than before, because it contains less resin. By mix-
ing it with acidulated water and distilling, the cil is removed, and
a resin remaina, which differs from the resin in the liquid portion
in being soluble in naphtha.

A solution of turpentine in potash precipitates the salts which
have the alkaline earths, and the metallic oxides for bases, These
precipitates are insoluble in water, and when distilled with water
after having been dried, they give off oil of turpentine. They bave
no smell, and seem at first destitute of taste, but by degrees the
acrid taste of oil of turpentine becomes perceptible.

Unverdorben analyzed fresh Venice turpentine, and obtained :
1. A volatile oil easily distilled off. 2. An oil not so easily dis-
tilled, and having a great tendency to be converted into a resin.
3. Succinic acid, which 1s found dissolved in the water with which
the turpentine is boiled, in order to drive off the volatile cil. 4.
Three different resins, which were separated in the following man-
ner :—The turpentine freed from its oils was dissolved in alcohol
of 0-873, and the solution was precipitated by an alcobolic solution
of acetate of copper. This precipitate consisted chiefly of pinate
of copper mixed with a very small quantity of silvate of copper.
These two acid resins were separated in the way already stated.
The solution, which had been precipitated by acetate of copper,
was evaporated to dryness, the acetate of copper which it contained
was dissolved out by water, and the resin taken up by aleohol of
0-873, which left, without dissolving it, a small quantity of pinate
of copper. When the aleoholic solution is evaporated to dryness,
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the third resin remains. It is colourless, and has a strong resinous
lustre. It is insoluble in aleohol and naphtha, and belongs to the
class of neutral resins.

(3.) French turpentine is obtained from the pinus maritima,
which grows in the south of France. It resembles Venice turpen-
tine, and is considered as possessed of nearly the same qualities.

When turpentine is kneaded with {,th of its weight of mag-
nesia alba, a combination takes place gradually, and after six or
seven days the mixture becomes firm. Fauré, who first observed this
effect, has recommended this combination as a convenient mode of
adwministrating turpentine internally as a medicine.® This properly
belongs to the turpentine from the pinus maritima, but not to that
from the pinus picea.}

{4.) Strasburg turpentine is extracted from the pinus picea, It
is pale yellow, transparent, and more liquid than Venice turpentine,
and has a smell which is rather agreeable. It has been subjected
to an interesting examination by M. Caillot. According to him it
is obtained not only from the pinus picea, but also from the pinus
abies.t

When he distilled off the volatile oil along with water, he found
that the water contained in solution a quantity of succinic acid.
He digested it in boiling water till every thing scluble in that liquid
was taken up. He then treated it with cold absolute alcohol, which
left undissolved a neutral resin. It is colourless, and is inscluble in
eold alcohol, in naphtha, and in caustic potash. It differs by its
insolubility in alcohol from the neutral resin in Venice turpentine.

The alcoholic solution being evaporated, left a resinous mass,
which was boiled in & solutien consisting of twice its weight of car-
bonate of potash. The mixture was concentrated by evaporation,
and the alkaline liquor decanted off. The residual compound of
resin and potash was mixed with from 25 to 30 times its weight of
water, and the whole left at rest. There was deposited at the bot-
tom of the vessel a mass of crystals. This mass, freed from the
liquid in which it was deposited, was dissolved in alcohol, and the
solution was left to spontaneous evaporation. The resin was
deposited in pyramidal crystals, to whicﬁ Caillot gave the name of
abietin, 1t is destitute of smell, and has little taste, It is very
fusible, and becomes soft when exposed to the direct rays of the
gun. When in a state of fusion, 1t is colourless and limpid, and
looks like melted tallow. On cooling it concretes into a white,
opaque, crystalline mass. It is insoluble in water; but dissolves
readily in aleohol of 0°833, and in every proportion at a boiling
heat. It is soluble in ether, in naphtha, and in concentrated acetic
acid, and crystallizes when these liquids are volatilized. 1t is in-
soluble in potasl.

The resin dissolved by the alkaline carbonate appears to be a
mixture of pinic and silvic acids.  Caiilot has given it the name of

* Jour, de Pharmacie, xvii. 102. + Ibid. p. 106
1 .Abies excelsa of Decandolle.
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abietic acid. 'The following table exhibits the result of Caillot's
analysis of two different varieties of turpentine :—

Turpentine from Da. from

ables pectinata, abies eXceina.
Volatile oil . . 3350 32-00
Pinic and silvic acids . 46-39 4537
Abietin . . . 1083 11-47
Abietie acid . . 6-20 7-42
Suecinic acid and extract 0-85 1:22
9779 9748

Blanchet and Sell analyzed turpentine from the Vosges which
exudes from the pinus picea, and obtained
Volatile oill . . . . 335

Resins . . . . . 63-44
Extractive and suceinic acid . 085
97-79*

Caillot is of opinion that the abietic acid belongs particularly to
Decandolle’s genus abies; that is, to the species of pious which
have the summit of the cones pointing upwards.

(5.) Turpentine fromthe Carpathian mountaing and from Hungary.
The first of these is obtained from the pinus cembra, the second
from the pinus mugos. They resemble Strasburg turpentine very
closely.

(6.) Canada balsam. Obtained from the pinus canadensis and bal-
samea. It has a pale-yellow colour, is transparent, fluid, but
adhesive and capable of being drawn out into threads, Its smell is
much more agreeable than that of turpentine in general.

(7.) Turpentine of Cyprus and Chio. It is extracted from the
pistacea terebinthus. It i3 yellow, greenish or bluish green, trans-
lucent, viscid, and of the consistence of honey. Its smell is agree-
able, and its taste is less acrid than that of any of the preceding
varieties. It is often adulterated by being mixed with the cheaper
turpentines.

SECTION 11.—OF COPAIvA. |

This balsam, which is a good deal used in medicine, comes from
Brazil, and from the Antilles. It is obtained not only from the
copaifera officinalis; but from the copaifera coriacea, Langsdorfii
and multijuga, which grow in the same tract of country with the
officinalis, It exudes from incisions made in the trunk of the tree.
The juice thus obtained is transparent, of a yellowish colour, an
agreeable smell, a pungent taste, at first of the consistence of oil,
but it gradually becomes as thick as honey. Its specific gravity is
0-950.] When mixed with water and distilled, there comes over
with the water a very large portion of volatile oil. Lewis obtained

* Jour. de Pharmacie, xx. 224. + Copahu of the French,
T Schonberg, Gehlen's Jour. vi. 494,
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half the original weight of this oil.* Schonberg, from 8 ounces of
copaiva, obtained 3} of oil by this process.t It was colourless, very
limpid, of the specific gravity 0-900; had the taste and smell of co-
paiva, but rather stronger. It dissolved in 8 parts of alcobol ; but
the copaiva itself is a good deal more soluble.f The oil ceases to
come over before all the water has passed into the receiver. The
residuum, of course, cousists of two substances ; namely the watery
portion, and a greyish-yellow substance, lying at the bottom of the
vessel, which, on exposure to the air, dries, and becomes brittle and
transparent. When heated it melts, and possesses the characters of
aresin. When distilled it yielded a yellowish thick oil, some acidu-
Jous water, and a gas; ;th of which was carbonic acid, and the re-
mainder seemed to possess the characters of olefiant gas.§ From
these facts, which have been long known, it was concluded, that co-
paiva is a compound of a resin and a volatile oil, which passes over
at a heat inferior to that of boiling water ; but the experiments of
Schouberg have rendered it much more probable, that the balsam
is decomposed when distilled along with water, and that both the
oil and resin are new products.

When distilled on a water-bath, nothing comes over but a few
drops of water, and 1 or 2 drops of oil.| If the vessel be kept at
a temperature between 234° and 257°, scarcely any thing more is
obtained than when the distillation is conducted over a water-bath.
At the temperature of 504° the balsam begins to boil gently, a gas
is extricated, and drops begin to pass more rapidly into the receiver.
At 550° it boils briskly, and the distillation goes on rapidly. There
passes into the receiver a limpid yellowish oil, occasionally mixed
with a drop or two of water. As the distillation proceeds the oil
becomes more and more yellow. At this period the balsam is as
liquid as water, and boils without any frothing or swelling. After
this period the oil becomes yellow, and then brownish-red ; but still
continues pretty thin, ‘The first oil obtained by Schonberg from 8
ounces of copalva, by this process, was 3/; ounces. The water had
a sour taste, and reddened litmus paper. The gas amounted to 81
ounce measures; ith of it was carbonic acid, the rest resembled
olefiant gas.q

More lately it has been subjected to & new examination by
Stoltze,"* who has ascertained the following facts :—

It is insoluble in water, yet it communicates to that liquid the

eculiar taste and smell by which it is characterized. It dissolves
m all proportions in absolute aleohol. Alcohol of 0812 dissolves a
great proportion of it, while alcohol of 0-848 dissolves only the tenth
or ninth of its weight of it. It dissolves in all proportions in ether,
fixed and volatile oils,

When a small quantity of alcohol, not weaker than 0-812, is
poured upon balsam of copaiva, mixed with a fixed oil, the oil does

* Neumant™ Chem. p. 285, + Gehlen's Jour. vi, 404,
1 Schonberg, Gehlen's Jour. vi. 494,  § Ibid. 497. || Ibid. 495. ¥ Ld. Ihid,
»# Berlin Jahrb. xxvii. 2, 179,



512 RESINS.

not separate, but it is disengaged when a considerable portion is
added. Schweitzer has shown that the presence of a fixed oil in
this balsam may be detected by agitating it with caustic ammonia.
The ammonia becomes milky only if the oil be Eresent.‘

Balsam of copaiva unites when heated with sulphur and phosphorus.
Sometimes it dissolves as much as half its weight of sulphur. Both
of these bodies are thrown down by absolute alcohol. Balsam of
copaiva absorbs chlorine gas, becomes muddy, and muriatic acid is
formed. Iodine is dissolved in it by the assistance of heat, giving
it a dark red colour. It combines with sulphuric acid, assuming a
red or brown colour, while sulphurous acid is disengaged.t The
bulsam becomes viscid.

Concentrated nitric acid attacks it violently., Dilute acid has less
action ; but transforms it into a hard yellow resin, a portion of
which dissolves in the acid at the same time, with a yellow bitter
substance soluble in water and in aleohol. Muriatic acid gives co-
paiva & red colour, but acarcely dissolves it. It may be mixed with
concentrated acetic acid, but it becomes muddy, and allows an
aqueous liquid to fall to the bottom, while the balsam, dissolved in
anhydrous acid, awims on the surface. Boracie, suceinic, and
henzoic acids are dissolved in small quantities by this balsam. The
best way is to dissolve them in absolute alcohol, mix the zolution
with the balsam, and then evaporate the liquid to drive off the alco-
hol. Aqueous solutions of oxalic and tartaric acids dissolve a little
of this balsam,

Balsam of copaiva combines readily with the salifiable bases.
When we mix 3 parts of balsam with a solution containing jth of
its weight of hydrate of potash, a complete combination takes place
with the disengagement of heat, and we obtain a limpid liquid. If
we add an additional dose of potash, the liquid becomes muddy, and
a still greater quantity causes the combination of the balsam and
potash to separate and swim on the surface. This compound dis-
solves in water, and when left to itself a small quantity of neutral
resin precipitates. In spirit of wine this compound forms a limpid
solution ; but the sclution of it in absolute alcohol is muddy. Itis
soluble in ether, and also in a great measure in naphtha.} It cannot
be dried completely without undergoing decomposition.

With soda it exhibits the same phenomena as with potash.

The same remark applies to ammonia. 1 part of liquid ammonia,
of specific gravity 0-96, mixed with 8 parts of balsam, forms a lim-
pid liquid.§ When we double the quantity of ammenia, the liquid

* Poggendorfs Annalen, svii. 487,

+ In Prance copaiva is often adulterated with castor oil. This adulteration M.
Planche haa shown muy be detected by means of sulphuric acid, A few drops of
pure copaiva, mixed with the same quantity of acid, assume a yellow eolonr, which
persists for some time. But if caslor oil be present, the yellow colour becomes
immediately weak, and speedily disuppears, See Jour, de Pharmacie, xi. 231,

1 See Gerber, Jour. de Pharmacie, xvi, 74,

§ The solubility of copaiva in ammonia seems to have been first noticed by M.

Planche. See Jour. de Pharmacie, xi. 228.
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begins to get muddy, and if we increase the quantity of ammonia
still farther, a separation of the liquid takes place into two portions.®
It is then unctuous, soluble in weak aleohol and in ether; but al-
most insoluble in absolute alcohol, and in the fixed oils. Schweitzer
found that when 9 parts of copaiva are agitated in 2 parts of liquid
ammonia, of the specific gravity 0:95, and then left at the tempera-
ture of 500, crystals of a neutral resin are gradually deposited. If
we wash these crystals in ether, and dissolve them in aleshol, we
obtain larger, but less regular crystals. They are white and trans-
lncent. They are four-sided prisms, very mearly rectangular, the
angles being 90° 30" and 89 30’. The acute edge of the prism is
usually replaced by a tangent plane.t They are at first soft, but
by exposure to the air become hard and brittle, witbout losing their
transparency, They eontain no ammonia.}

With the other salifiable bases balsam of copaiva forms insoluble
compounds, which may be obtained by double decomposition. They
have the consistence of plaster; their smell is analagous to that of
the balsam ; they are little soluble in absolute alcohcl; but they
dissolve in ether, naphtha, and the volatile oils. They are soluble
also in balsam of copaiva, and increase its consistence.

The affinity of magunesia for this balsam is remarkable, 1 part
of magnesia dissolves in 30 parts of balsam, into a transparent li-
quid. When we agitate balsam of copaiva with a soluticn of a me-
tallic subsalt, it combines with the excess of base, and the salt, held
in solution by water, becomes neutral. The following table shows
the composition of this balsam, as determined by Stoltze and Ger-
ber :§—

! Genatg,

SToLTZE.
| Fresh Baliam. | 01 Baleama.
|
Volatile oil . . | 4559 41 31-70
Yellow hard resin . | 5275 51-38 53-68
Brown soft resin . 166 2:18 1415
Water . . . —_— 544 410
B[}‘_@_ 100 10063

According to Durand, the balsam contains besides a fatty sub-
stance, which remains when we dissolve it in a sufficient quantity of
alcohol of 0-842. It is insoluble in ether and in absolute alcohol.

1. The volatile oil is not easily obtained from the balsam by distil-
lation. When we distil with water, we must repeat the process seven
or eight times, in order to procure all the oil. If we distil the oil
alone, it does not come over till the balsam is heated to 500°. But,
according to Ader, we may separate the oil without having recourse
to distillation. If we agitate 100 parts of alcohol, of 0-836, with

* See Gerler, Jour. de Pharinacie, xvi. 75, + Poggendorf, xvii, 489,
3 Ibid, xxi. 172 § Jour. d¢ Pharmacie, xvi. 79 and 367.
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