A

SYSTEM

oF

CHEMISTRY.

Epivsvram ¢
Printed by Jouw Browx.




SYSTEM

or

CHEMISTRY.

IN FIVE VOLUMES.

By TIIOMAS TIIOMSON,
M. D. F.R.S8. B,

TIE FOURTH EDITION.

Vor. 1IL.

EDINBURGH :

PRINTED FOR BELL & BRADFUTE,

SOLD BY JOHUN MURRAY, LONDON; AND GILBERT & HODGES.
DUBLIN.

1810.



CONTENTS
oF

VOLUME TIITRD.

Page.

Boox II. Drvisron 11, of Parr L. continued - 1
Cnar. I Seer. I. Orprr I GeNus 8. Sul-

phates - - .~ ib.

GENUS 9. Nitrates - - - 10

10. Nitrites - - - 33

11. Oxymuriates - - 35

12. Hyperoxymuriates - 36

13. Aurseniates - - 46

14. Arsenites - - - 51

15. Molybdates - - ib.

16. Tungstates - - 53

17. Chromates =« - - 57

18. Columbates - - 58
OrdER II. Combustible salts - - 59
GENUS 1. Acetates - - - ib.
2. Benzoates - - - 69

3. Succinates - - - 71

4. Moroxylates - - 14

* 5. Camphorates - - 5

-~ 6. Oxalates - - ~ 80,



CONTENTS.

GExus 7. Mellates -
8, Tartrates -

9. Citrates

10.

Kinates

11. Saccolatés -

12,

13.

14. Malates

Sebates
Urates

15. Formiates -
16. Suberates - -

17. Gallates

18. Prussiates -
SEcT. 2. Of metalline sglts
GENUS 1. Salts of gold -

e

11.
12.
13.

. 15.
- 16.
17.
18.
19.

ss0esvess

esseessse

asmeasass

seeseeses -

sessasure
esosssnse
seescenre

esesvenne

sessvnern
ecvecrnse
cavascone
sasssenre
secasseas
sescsssar
ssevrrws
*rnncenes

sseres ey

platinum
silver -
mercury
palladiumi,‘
rhodium
iridium B
osmium

copper  ~

iron -
tin -

‘1lead -

nickel -
zinc .-

bismuth -
antimony -
tellurium -

‘arsemic - -

cobalt -

Page.
89
91

101

106

107

108

109

110

112

113

115

116

127

133

140
145
161
187
191
192
193
ib.
217
245
259
282
289
302
308
317
319
322



CONTENTS. Vii

Page.
GENUs 20. Salts of manganese - 329
21+ evesssses Chromium - 337
22. iveeanss molybdenum - 338
23, weesscess Uraniom - 340
24 weeserses tungsten - 346
25, wiererees titanium - 347
26. sieseenee columbium - 340
97, wewesse.s CETIUM = - 351
Scer. 3. Remarks on the salts 359
Cuae. IV. Of hydrosulphurets - 370
V. Of soaps - - - 396
SecT. 1. Of alkaline soaps - ib.
2. Of earthy soaps - 404
3. Of metallic soaps and plas-

ters - - 405

Cuap. VI. Remarks on the secondary
compounds - - 411,
Booxk III. OF AFFINITY - - - 414
Cuar. I. Of affinity in general - a7

II. Of gases - - - 433
SEcT. 1. Of the constitution of gases 434
2. Of the mixture of gases 453

3. Of the combination of gases

with gases - 4677
4. Of the combination of gases
with liquids - 504
5. Of the combination of gases
with solids - 528
Cuar. III. Of liquids - - 549

SgcT. 1. Of the constitution of liquids 550
2. Of the action of liquids on
each other - 556



viti . CONTENTS.

. Page.
SEcT. 3. Of the -combination of li-
: quids with solids 565
Caar. IV, Of solids - - - 593
SECT. 1. Of cohesion - - 594
2. Of crystallization - 599
3. Of the combination of solids
with each other - 623
Cuar. V. Of Combination and decompo-

sition - - - 644

Sect. 1. Of combination - 645
2..Of decomposition - 650

3. Of precipitation - 615

4. Of Volatilization - 682
Table of chemical decompositions 684



SYSTEM

oF

CHEMISTRY.

BOOK II. DIVISION III. or PART I

CONTINUED.

Genus VIII. SureHITES.

TresE salts are formed by saturating the alkaline and
earthy bases with sulphurous acid, The easiest pro-
cess is that which was followed by Berthollet, and af-
terwards by Vauquelin and Fourcroy, The proper
mixture of sulphuric acid and mercury for obtaining
sulphurous acid is to be put into a glass vessel, from
which there passes a tube into a small bottle containing
a little water. From this bottle there passes another
tube into one of Woulfe’s bottles, which contains the
alkaline or earthy base designed to be combined with
sulphurous acid, either dissolved or suspended in water.
When the apparatus is properly adjusted, heat 1s ap-
plied to the mixture of mercury and acid ; sulphurous
acid gas passes over first into the bottle with water,
where the sulphuric acid, if any, passes along with it,
is detained ; thence it passes into the Woulfe’s bottle,
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where it combines with the base. When the base 1s
saturated, crystals of sulphite often form spontaneous-
ly, or they may be obtained by evaporating the solu-
tion. )

The sulphites were first pointed out by Stahl; but
scarcely any of them were examined, exceptsulphite of
potash, till Berthollet made a set of ex periments on them
about the year 1790 *. But a much more complete
description of them was published by Fourcroy and
Vauquelin; from their own experiments, in the year
1797+

Sulphites are distinguished by the following proper-
ties :

1. A disagreeable taste, analogous to that of burning
sulphur.

2. When heated, they emit sulphurous acid and wa-
ter, and then sulphur, which takes fire and burns with
a violet flame, if the experiment be performed in an
open crucible. A portion of sulphate remains behind.

3. When exposed to the air in a state of solution,
they absorb oxygen, and are converted into sulphates,

4. When they are dropt into nitric acid, red vapours
are disengaged in abundance, and the salts are convert-
ed into sulphates. Oxymuriatic acid produces the same
effect, but partially. ‘

The sulphites at present known amount to eight.

Sps 1. Sulpbite of Potash.

Tars salt was formed by Stahl, but was first accue

*® Am. de Chim. 1. §4. 4 Ibid, xxiv. 229,



SULTHITES.

rately described by Berthollet, Fourcroy, and Vauque-
lin. It was formerly known by the name ‘of sulphure~
ous salt of Stabl. It may be formed by passing sulphu-
rous acid into a saturated solution of carbonate of potash
till all effervescence ceases. The solution becomes hot,
and crystallizes by cooling *.

Its crystals are white and transparent; their figure,
that of rhomboidal plates. Its crystallization often pre-
sents small needles diverging from a common centre .
Its specific gravity is 1586 I. Its taste is penetrating
and sulphureous. At the common temperature of the
atmosphere it is soluble in its own, weight of water, but
much more soluble in boiling water. When exposed
to the air, it scarcely changes its appearance, loses a-
bout 2 per cent. of its weight, and then is gradually, but
very slowly, converted into sulphate of potash. When
exposed to a sudden heat, it decrepitates, loses its water
and a portion of its acid ; then a quantity of sulphur is
disengaged from the remaining acid, and the residuum
issulphate of potash, with a slight excess of alkali. Ni-
tric acid converts it into sulphate of potash by imparting
oxygen. So does oxymuriatic acid, but 1mperfect1y,
as it drives off a portion J¥ its acid unchanged.

It decomposes the oxides of gold, silver, mercury,
the red oxide of lead, the black oxide of manganese,
and the brown oxide of iron. When the green oxide
‘of iron, or the white oxide of arsenic, is boiled with it
in water, and an acid added, 2 precipitate takes place,
consisting of these oxides united to some sulphur, and

* Fourcroy and Vauquelin, Nicholson’s Jouraal, i, 317.
tibid. 1 Hawenfratz, Ann. de Chim. xxviii. 12-
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the salt is converted into a sulphate ; at the same tin.e
sulphureted hydrogen gas is emitted.

From a course of experiments which I have made on
this salt, it follows, that its component parts are in the
following proportions :

43°5 acid
54-5 potash
2°0 water

1000
Sp. 2. Sulphite of Soda.

Tis salt was first accurately described by Fourcroy
and Vauquelin. It is white and perfectly transparent.
Its crystals are four-sided prisms, with two very broad
sides and two very narrow ones, terminated by dihedral
summits. Its specific gravity is 2-9566 *. Its taste is
cool and sulphurecus. It is soluble in four times its
weight of cold water, and in less than its weight of boil-
ing water. By exposure to the air it effloresces, and is
slowly converted into a sulphate. When exposed to
heat it undergoes the watery fusion, and afterwards ex-
hibits precisely the same phenomena as the sulphite of
potash. Metallic oxides and salts affect it precisely as
they do sulphite of potash.

1t is composed of 31 acid

18 soda
51 water

100

# Hassenfratz, dna, de Chim xxViik, 12,
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Sp. 3. Sulphite of Ammonia.

Tais salt was first described by Fourcroy and Vau-
guelin®. It crystallizes in six-sided prisms, termina-
ted by six-sided pyramids; or in four.sided rhomboi-
dal prisms, terminated by three-sided summits. Its
taste is cool and penetrating, like that of the other am-
moniacal salts, but it leaves a sulphureous impression
in the mouth. It is soluble in its owh weight of cold
water, and much cold is produced. Its solubility is in-
creased by heat; so that a saturated boiling solution
crystallizes on cooling. When exposed to the air it
attracts moistare, and is soon converted into a sulphate.
No other salphite undergoes this change so rapidly.
When heated it decrepitates, a little ammonia is disen-
gaged, and the salt then sublimes in the state of super-
sulphite of ammonia. Its habitudes with metallic ox-
ides and salts are nearly the same with those of the
above described sulphites, only it is capable of forme
ing with several of them triple salts +.

Iris composed of 60 acid

29 ammonia
11 water

100

Sp. 4. Sulpbite of Magnesia.
Tuis salt has only been examined by Fourcroy.and
Vanguelin. . 1t is prepared, like the others, by satura-
ting carbonate of magnesia with sulphurous acid; a vio-

* Nicholson’s Jour. i, 317. : ’ 1 Ibid.
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Ient effervescence takes place, and the liquid becomes
warm. The sulphite as it forms remains at the bot-
tom in the form of a white powder: But if an excess
of acid be added, it dissolves, and may be obtained in
crystals by subsequent exposure to the air. Its crystals
ate white and transparent, and in the form of depressed
tetrahedrons. Iis specific gravity is 1°3802 *. lis taste
is mild and earthy at first, and afterwards sulphunreous.
It becomes opaque when exposed to the air ; but is very
slowly converted into a sulphate. At the temperature
of 60° it is soluble in 20 parts of water. Boiling wa-
ter dissolves a greater proportion of it; but the solution
cryétalliies on cooling, When its solution in water is
exposed to the air, this salt is very soon converted into
2 sulphate. By exposure to heat, it softens, swells up,
and becomes ductile like gum, and loses 0°45 parts of
its weight. In 2 strong heat the acid is disengaged,
and the earth remains pure.
It is composed of..... 39 acid
16 magnesia
45 water

100

Sp. 5. Sulpbite of Ammonia-and- Magnesia.

Turs salt has only been mentioned by Fourcroy. It
may be formed by mixing together the solution of sul-
phite of ammonia and sulphite of magnesia, or by pour-

‘ing ammonia into the sulphite of magnesia.  Tts crys-

tals are transparent, but the figure has not been deter-
mined. It is less. soluble in water than either of its

* Hassenfratz, Adnn. de Chim, xxviii. 12,
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component parts. When exposed to the air, it is gra~
dually converted into sulphate.
Its other properties have not been examined.

Sp. 6. Sulphite of Lime.

Tuis salt was first mentioned by Berthollet, and de-
‘scribed by Fourcroy and Vauquelin,

When obtained by the above described process, it has
the form of a white powder ; butif an excess of sul-
phurous acid be added, it dissolves, and crystallizes on
cooling in six-sided prisms, terminated by long six-sided
pyramids. It has scarcely any taste ; however, when
kept long in the mouth, it communicates to the tongue
a taste which is manifestly sulpbureous. It requires
about 800 parts of water to dissolve it. When expo-
sed to the air it efHloresces very slowly, and its surface
is changed into sulphate of lime. When heated, it loses
its water of crystallization, and falls to powder. A vio-
lent heat disengages some sulphur, and converts it into
sulphate of lime.

It is composed of 4§ acid

47 lime
5 water

P )

100

Sp. 1. Sulphite of Barytes.

Thars salt was mentioned by Berthollet ; but it was
first described by Fourcroy and Vauquelin. When
prepared by the above described process, it is in the
state of a white powder; but it may be obtained cry=-

Chap. TIL
e oo
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stallized in opaque needles, or in transparent tetrahes
drons with their angles truncated, by dissolving it in
sulphurous acid and evaporating slowly. It hasbur
very little taste. Its specific gravity is 1°6938%. It
is insoluble in water.

When heated strongly, sulphur is disengaged, and
sulphate of barytes remains. A long exposure to the
air is necessary before it is converted into a sulphate.

It is composed of 39 acid

59 barytes
2 water

———

100

Sp. 8. Sulphite of Strontian.

Unknown.

8p. 9. Sulphite of Alumina.

TrIs salt was first formed by Berthollet ; it has been
described by Fourcroy and Vauquelin.

When formed by the usual process it remains in the
state of 2 white powder, and does not crystallize though
dissolved in an excess of acid.

It is white and soft, and has an earthy and sulphu-
reous taste. It is insoluble in water. When exposed
to the air, it is gradually converted iato sulphate. Ite
solution in sulphurous acid undergoes this change much
more rapidly: When beated, its acid disengages, and
the 2lumina remains behind, mixed however with a
small proporticn of sulphate of alumina.

* Hassenfratz, dns, de Chim. xxviii. 12,
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It is composed of 32 acid Chep. 1TL.
44 alumina C Y
24 water
100

SucH are the properties of the sulphites, as far as they
have been hitherto investigated. The following Table
exhibits the solubility of each in water, and the propor-
tion of base and water combined with 100 acid.

Solubilicy Constituents.
Sulphites of | in 100
Water. Acid.i Base, | Warer.

Magnesia ) 100{ 41 115

Ammonia (100 100| 4s-3| 183

Soda 55 ||100| 58 | 104

Lime 0°12|100| 97°9| 10'5

Potash 100 100 i25 46

Alumina' o | 100 1375 15, .

Barytes | 0 1001151 51

" _ m Uszs

OF THE
SULPHITES,

HitaerTo the sulphites have not been applied to any
use, if we except the sulphite of barytes, which Four.
croy has proposed as a test of the purity of sulphurous
acid, or of its being free from sulphuric acid. If the
salt occasion a precipitate in the sulphurous acid, we
may conclude that sulphuric acid is present.



