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SULPHURIC. 5 oe ie 2 

‘rent; but it still contains a little lead, which it dissol- "Chap. 1V.] 
ved from the vessels in which i it was manufactured, and 

alittle potass which it acquired from the nitre employ- 

ved in burning the sulphur. To obtain it in a state of © 

‘complete purity, the sulphuric acid of commerce must 

be distilled.. This»is easily done by putting it into a 

ல்‌ retort with a long beak. The bottom of the re- 

_ tort is placed upon a fire of charcoal, and fixed stead} y by - 

ae of an iron’ ting; while i its beak is plunged half © 
way into a receiver, whose mouth it fits nearly, but not ல்‌ 

exactly: The acid soon boils, and is gradually conden- 7 

sed in the recéiver. “Too great a quantity should not © 
be distilled at once, otherwise the refort generally 

breaks “in consequence of the violent agitation into 

which the boiling acid is thrown. 5 

eae Sulphuric acid is a liquid somewhat of an தில con- 

' sistence, transparent and colourless as water, without 

any smell, and of a very strong acid taste. When ap- 

plied to ‘animal or vegetable substances, it very soon de- 

stroys their texture: அர்ப்‌ 
- Tt always contains a quantity of water ; part of which, 
however, may be driven off by the application of a mo- 

derate heat. This is called concentrating the acid. 

"When as much concentrated as possible, its specific gra~ 

vity is said to be 2.0003 but it can | seldom be obtained 

denser than 1.85. ? 

It changes all vegetable blues to a red extept ன்‌. ப 

According to Erxleben, it boils at ee 5a ae to 

Bergman; at 540°. 

When exposed to a sufficient ee of oe it cry- 

Properties, 

  

« + % Bergman, ii, 152.
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12 eet OCs ‘ACID: PRODUCTS. = 

; parm இதம்‌ as ie acid Pa water would’ hate sree out had 4 

veer they been heated without mixture to 155.9° *. 

Serength at] We have no reason to suppose that கனம்‌ acid, at 4 
Se the density of 2,000, is free from all mixture of ‘water 5 | 

ள்‌ so far from that, we know for certain that it contains «| 

considerable proportion; for when it is combined siete” 
other bodies (barytes, for instance, or potas), there i iS a 
considerable | lantity of water which remains behind, 

and does not pues into the ‘combination. Now, is: it 

possible to determine how much real acid’and how much © 
-water are contained in a given quantity of acid of a gi- * 

vei specific gravity? Attempts weré made to answer _ 
_ this important question by Homberg, by Bergman, by — 
Wenzel, and by Wiegleb; but the differences between " 

their determinations were too great to place any confi-, 
dence in their accuracy. The subject has lately been — 

resumed, and prosecuted with much induftry. and skill” 
by Mr [வெத whose results may be ‘considered as ap- 

. proaching ‘as nearly to perfect accuracy as the present | 

state of the science admits. His method was as follows: . 

He dissolved 86 grains of potass in water, and saturated — 

it exactly with sulphuric acid of a given specifie gravi- ்‌ 

_ ty (we shall suppose of 2 00), and diluted it with wa-' u 

ter till -its* specific gravity. was 1.013. The whole : 
weight amounted to 3694 grains. Forty five grains 3 

of.sulphat of potass, dissolved in ror7 grains of distilled — 

water, have the same specific gravity at the same நண: டி 

‘perature; whence it follows, tha. the proportion of 

salt in each. was equal. But in the last solution the — 

    

  

  

‘ quantity of salt was =: of the whole ; therefore the ; 

  

* Mem, Par. 1780,  
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. “Book IL. 

oe is the strongest that can be procured, for his standard, 

_ Gmaking = aS, 48; 

_ that ameasure of water was to ¢measure of alcoholas to. 0.8199. ‘Thus 

he discovered how much they had diminished in A in ப 2s of ட 

> 

hie Actp PRODUCTS. 

wok எ acid of the specific gravity 2.0005 which 

and the point was to determine how much of this stand- 3 
ard acid existed i ina een quantity of acid of inferior 
density. é sie ப்ப 5 

He concluded, fern a piace of excitons ee 
sulphuric acid, of the specific gravities 1.8846, 1. 8689, 
1.8042, 1.75c0 (for he could not procure an acid of the — 
specific gravity 2.0vo at the temperature of 60°, in 

which his experiments were performed), that when 

equal parts of standard acid and water are mixed, the 
density is increased by .1-th part of the whole mixture, 

Then, by applying a formula given by Mr Poujet *, 

  

. ® Mr Poujet’ undertook the examination of the Eagan gravity of al- 
cohol mixed with different ; quantities of water. He took for his stand- 

ard alcohol whose specific gravity was 0.8199, at the temperature of 

65.75°.. He then formed ten mixtures; the first | containing nine mea- 

sures of alcohol and one of water, the second cight measures of alcohul | 

and two of water, andso on till the last. contained only one measure of 
alcohol and nine of water. “He took. care that each of ‘these measures 
should contain equal bulks, which he ascertained by weight, observing 

10000 grains of water and 8199 of alcohol formed a mixture’ containing 

equal bulks of each, From.the specific gravity of each of these mixtures 

ட by the following method : ; 

Calling A the real specific gravity of any of ine mixtures ; Pe its spe 

cific gravity found by calculation, supposing no diminutiop of bulk; > 

the number of Baars composing the whole mass; x—x the number 
> . 

to which it is reduced i in consequence of mutual penetration—it is evie | 
dent, since the increase of density does not diminish the weight of the” 

     
whole mass, that 2-5 Therefore 3 ட 243 or 

ee is therefore the dinsinution of vor! 

tame produced கு the mixture. act 

ள்‌
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Division I. 
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. Strength of 
sulphuric 
acid. , 

ACID PRODUCTS: 

much water added ; and thus the specific gravitics, core 

responding to 24, 23, 22, 21, 20, 19 were found, — 

Then six more portions, of 400 grains each, were. taken, 

¢ gravity 1.8393, and the proper quantity _ 

ed to make them contain 36, 345 325 30) 
of the specif 

of water ad 
    

28, 26 per cent. of standard. ‘Their specific -gravitics 
were found, the half of them taken out, and as mucS 

water added 5 aad thus the specific gravity of . 18, ர 

S
S
 

S
N
S
 

Sane 

46; 155 14) க்‌ 33 found. Care was taken, after every ்‌ 

addition of water, to allow the neue sufficient time 

to unite. 

By mpltiplying the standard acid, ரப்பர்‌ in. 

this Table, by 0.8929, he obtained the quantity of real ்‌ 

acid contained in sulphuric acid of different densities at _ 

the temperature of 600. This may be seen in the fol- — 

, lowing TasLe*. : 

  

| ௩௦௦ Parts Real 100 Parts - Real 
‘Sp. Gravity. Acid. Sp. Gravity.{ A cd. 
  

2.0000 | 89.29 | 1-7959 | 75-— . 
1.9859 | 88.39 || £-7849 | 74.1% j 
4.9719 | 87-50 1.7738} 73-22, 
1.9579 | 86.61 1.7629.) 724032 

1.9439 | 85-71 |} 1-7519 | 72-43 | 
1.9299 | 84.82 12 ச 4-1 

r-9041 | 83.04-}]) 1.7208 | 68.45 
1.8914 | 82.14 1.7104 67.86, 
1.8787 | 81.25 1.7000 | 66.96 
1.8660 | 80.36. || 1.689, | 66.07 
1.8542 | 79.46 1.6800 | 65.38 
1.8424 | 78.5.7 1.6701 | 64.28 
1.8306 | 77.68. |} 1.6602 | 63-39 
£.8188 | 76.79-+] 1.6503 | 62.50 
1.8070 | 75.89 1.6407 | 61.61             

* Nicholson's Fournal, iti. 213. 

1.9168 | 83.03 1.7312 | 69.64 ஆ 

Ba
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Book Tl. 
Division 1. 

3 ர்‌ 
Its composi- 
tion. 

ACIDPRODUCTS: 5 

4. Mr Lavoisier attempted to ascertain the propor 

tion of the constituents of this acid, by measuring the 

quantity of | oxygen absorbed by a given weight of ல்‌: 

phur during its combustion. His result was 71 parts — 

of sulphur and 29 of oxygen. But. this method wa 

not susceptible of sufficient precision to wart: nt mee? | 

confidence. Mr Thenard had recourse to a much bet © 

cer method*, waich was employed’ still’ more lately for 

the same purpose by Mr Chenevix with much address. 

Nitric acid was distilled off 100 parts of pure sulphur’ 

‘repeatedly till the whole sulphur was converted into an 

acid. The sulphuric acid, thus formed, was separated 

by means of barytes, with which it forms an insoluble. 

‘compound. The 100 parts of sulphur, thus acidified, 

yielded 694 parts of dry sulphat of barytes. Hence 

100 parts of sulphat of barytes contain 14.5 parts of 

~ sulphur. By another set of experiments, to be descri- 

Action of 
oxygen, 

bed hereafter, Mr Chenevix ascertained, that 100 paris 

of sulphat of barytes contain 23.5 parts of ‘sulphur:t 

acid. Hence it follows that 23.5 parts of sulphuric 

acid contain 14:5 of sulphur; the remaining 9 parts © 

must be oxygen. Therefore suiphuric acid is compo- 

sed of 14.5 parts of sulphur and 9 of oxygen; or, which 

is the same thing, of 61.5 sulphur 
38.5 oxygen 
  

roc.0 f 

_ 5. Sulpharic acid is not altered by. the action of light — 

nor caloric. It does not combine with oxygen. It was 

affirmed indeed by somé chemists, that sulphuric acid 

might be combined with onygen by eee it off டம்‌ 4 

  

* Ann. de Chim. xxii. 266, ‘| Trish Trans. 1802, p- 233+ 
+ Chenevix, Ibid. 

4 

 



௦ oe “SULPHURIC, - 

black oxide of manganese; but the assertion was re- 

-futed by the experiments of Vauquelin. ep 

6. None of the simple combustibles act upon it at th 

usual temperature of the atmosphere, or at least their 

_action is so slow as not to be ‘perceptible: But when 

ணு ate assisted by heat, they are all capable of decom- 

y osing- it. « oe 

இ 
at 

Chap. TV. 
அட்ட 

Of the sim- 
ple combus- 
tibles, 

When sulphur is boiled in this acid, it absorbs a ற. 

‘tion of its oxygen, or at Jeast combines with it, and the 

whole is converted into su/phufous acid. Phosphorus 

also: absorbs oxygen from it by the assistance of heat, 

sulphurous acid is driven off, and phosphoric acid 

formed. At the boiling temperature charcoal also ab-- 

sorbs oxygen from it, and converts. it into sulphu- 

ous acid. Ata red heat it even converts ‘it into sul- 

phur. When hydrogen gas and sulphuric acid are 

made to pass together through a red‘hot tube of porce- 

_ ain, the acid is completely decomposed, water is form- 

ed, and sulphur deposited *. 

7. Azote’ has no action on sulphuric acid; but this 

acid readily absorbs muriatic acid, and forms with it a 

liquid of a brownish tinge, which emits the dense and 

suffocating odour of muriatic acid, and. corredes vege- 

table and even metallic bodies near which it happens to 

be placed. eee 

8: When zinc or iron is thrown into sulphuric acid, 

a violent action takes place, if the acid be 

ter is decomposed. its hydrogensllies off, and its oxygen 

combines with the metals. If the acid be concentrated, 

the action is much less violent, and sulphurous acid ex- 

hales. -Upon tin and copper the acid acts very slowly 

* Fourcroy, ii. 62, 

B3 be 

ஆத 

Of thein- 
combusti- 

bles, 

Gf mietals, 

diluted முய



 



 



 



   

‘ _ SULPHUROUS, 

power on a-great variety of vegetable and animal ‘co- 

lours. Hence the use of the fumes ofsulphur in bleach- 

ing wool and in whitening linen stained by means of 

fruits. ்‌ ல 

4. Dr Priestley oo that when a strong heat 

\ =) alin’ to this acid in close vessels, a quantity of sul- 

Ya ar is precipitated, and the acid is converted into sul- 
phairic*. Berthollet obtained the sane result: but 

Fourcroy and Vauquelit. could 1.ot succeed}. 
According to Clouet and Monge, when this gas, in a 

state of condensation, is exposed to the temperature of 

—18°, it is condensed into a liquid f. 

. 5. Water absorbs this acid with avidity. According 

to Dr Priestley, 1000 grains of water, at the tempera- 

ture §4.5°, absorb 39.6 grains of this acid. Fourcroy, 

on the other hand, affirms, that water at 40° absorbs the 

third of its weight of sulphurous acid gas§. Ice ab- 

sorhs this gas very rapidly, and is instantly melted. Wa- 

: tex saturated with this gas, in which state it is known 

by the name of Jiguid sulphurous acid, or sulphurous a- 

cid, is of the specific gravity 1.0409]. It may be fro- 

zen without parting with any of the acid gas. When 

water, which has been saturated with this acid at the 

freezing temperature, is exposed to the heat of 65.25°, « 

-_ it is filled with a vast number of bubbles, which conti- 

nually increase and rise to the surface. These bubbles 

‘are a part of the acid separating from it. It freezes a 

few degrees below’ 32° ||. 

  

* (0 Air, ii. 330. + Nicholson’s Fournal, i. 313. 

} Fourcroy, ii. 74. § Ibid p. 77. 

~G Berthollet, Ann. de Chim. 11.56. 

| Fourcroy and ala Nicholson’s dy ரத 

ச்‌ 

Chap. IV. 

Action of 
water,
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eence. When thrown into water, it hisses like | a oe Chap. IV. 

hot iron. It has the odour of sulphurous acid*. This 

curious compound, first mentioned by Kunkel, and af- 

_ terwards by Bohn and by Neuman, attracted a great 

¢ deal ¢ of the attention of chemists, who attempted to in- 
‘an sat the cause of its singular properties.. The ge- 

ne at opinion, in consequence | of the experiments of 

Heslot, Wiegel, Meyer, and Gottling, tas, that phlo-. - 

giston, some how or other, contributed to its produc. 

tion. Dolfusz+ made a set of experiments on it in 

1794 2 from which-he concluded that it was peculiar 

to sulphat of iron, by the distillation of which it had 

beeen usually procured. These experiments were re- 

‘peated and varied by Morveau {; and this philosopher 

considered it as probable that the glacial acid is merely + 

sulphuric acid, totally deprived of moisture. Four- 

roy has: lately demonstrated that it isa compound of 

sulzburic and sulphurous acids. 
a. The affinities of sulphurous acid, as ee as thgy Affinities. 

have been investigated, are as follows § : 

௯. is Barytes, 

‘Lime, 

Potass,) 

Soda, 

சவ்வு ்‌ Strontian, 

Magnesia, . ; 

Ammonia, 

Glucina, 

Alumina, 

  

Zirconia. 

  

* Fourcroy, ii. 78. # Crell’s Annals, 1785, i. 438. 

ர்‌ Encyc. Method. Chim. i. 390- 

§ Fourcroy and Vauquelin, Nicholson’s பவார்‌ 1 2025



 



 



 



a: a ee க்ளே 

ed with an equal டது of distilled water, யகம்‌ 
_ so little feat as to raise the thermometer only one de- 

gree, as Mr Sage observed. Mr Lavoisier raised the 

thesmeiheter from 50° to 63° by mixing phosphoric 

acid boiled to the consistence of a syrup with an equal 

ட Guay ity of water; and. from 50° to 104° when the 
aca was as thick as turpentine*. | ்‌ 

  

4. Oxygen gas has no action on y phosphoric acid, 

_whatever be the temperature. Neither is it decompo- 

sed or altered by any of the simple combustibles, if we 

except charcoal +3 which, though it has no action on it 

while cold, at a red heat decomposes it completely; car- 

bonic acid i is formed, and phosphorus sublimed. This 

‘is the common process for obtaining phosphorus. 

be Neither of the simple incombustibles have any 

particular action on it. 

6. This acid, when in a liquid state, is capable of oxis 

வசர 1g some of the metals, eapecially when assisted by 

“head; at the same time hydrogen gas is emitted. Hence 

‘we see that the. oxidizement i is owing to the decomposi-. 

tion of water. In this manner it oxidizes iron, tin, 

_ lead, zine, antimony, bismuth, manganese; but on 

some of these it acts very slowly. When fused with 

several of these metals, as tin, iron, and zine, it is con- 

=<verted into phosphorus ; a proof that they have a sone 

er affinity for oxygen. : 

gt 

Chap. IV 
ne rot 

Action of 
the combuts- 
tibles; 

Of metals. 

It does not act upon gold, ப silver, copper, ப 

mercury, arsenic,” cobalt, nickel. It appears, however, 

to have som- «ction on gold in the dry way, as it 1s 

ம்‌ 
  
  

* Keir’s Dictionary, 

+ And perhaps alsc hydrogen; but the experiment has not been - 

made. , 
at 

a
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ட slow, ர்‌ the conversion is:never Complete. . It Chap Age 
succeeds better .when the code is diluted. wich a peat 
— of water *. 
5 Phosphorous acid is not acted upon oa any raf the . 
ன்ன ட்டா? except charcoal, and perhaps also 
hydrogen. Charcoal decomposes it at a red heat as. 
well,as phosphoric acid. The products ‘are carbonic 

3 acid and phosphorus. It does oP act. on the opie 
incombustibles. pa es Q 
+ 6: Its action on metals is oe Salen that of 
phossieec acid, excepting only that the hydrogen gas 

_ evolved during the oxydisement of the metals has. a fetid 

smell, and holds phosphorus in solution. 4 
re kt combines with alkalies, earths, and metallic ox- Phosphites. 

see and forms compounds distinguished ன the name 
| of phosphites. 

8. Sulphuric acid aie: no change upon it while’ Action of 
்‌ acids. 
dtd but at a boiling heat it parts with some of its 

oxygen, and the phosphorous acid is converted into 

phosphoric acid. Nitric acid also, when assisted by 
heat, converts’ it readily into phosphoric acid. This 

. furnishes us with by far the best process for obtaining . 

phosphoric acid’ at present known. Mix phosphorous : 

acid, obtained by slow combustion, with one-eight of 
its weight of nitric acid of the specific gravity 1.3, and 
distil. The nitric acid is decomposed, and pure phos- 
‘phoric acid remains behind. _ For this process we are 

indebted to Fourcroy Ae : 

g: The aflin's;cs of phosphorous aut: as ascertained 
‘by Bergman, ‘Fourcroy, and Vaugquelin, observe the fol- 
lowing order: 

  

* Fowsroy, i, 55. f Ibid. ii. 86. 

3 3 Cc 2 + * ச்‌
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ப ண னை 
Affinities. 

‘ACID PRODUCTS, 

ப்‌ «Lime, Vago ais seas 

igh 0 பல்‌  Barytes, ஆ 

டட 2. வர்த்த பட கட்‌ அலு viet 
ee றவு வல்‌ அதுங்லலி ண்‌ ல 

சப்ண்தித க Boda, i | 

Ammonia, 

Glacinas st) வட ட ப்ட்பன்‌ 

Alumina, 

- eairconia. ae : 

This acid ia not hitherto been put to any use. The 
history of its preparation is sufficient to convince’ us, 
that itis composed of the same constituents as - phosphoric 

acid: But the exact proportion of these constituents has 

, Hot hitherto been ascertained. 

    

SECT. V, 

OF CARBONIC ACID. - 

As the rapid progress of slong stiches the latter 

part of the 18th century, was in a great measure owing 

to the discovery of this acid, it may be worth while to 

trace the history of it somewhat particularly. _ 
Paracelsus and Van Helmont’ were acquainted with. 

the fact, that air is extricated from limestone during cet- 

tain processes, and the latter gave to wir thus produced — 
the name of gas. Hales ascertained the quantity of ait 

“that could be extricated from these bodies in different 

processes, and shewed that it formed an essential part © 

of their composition. Dr Black proved, that the sub-
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—— 

Prepara- 
tion. : 

Properties 

ACID PRODUCTS. ie 

3 cuban acid being a compels: விற்க and 
oxygen, may be formed: by burning charcoals, but asit 

. exists in gréat abundance ready formed, therelis no océas 

La
as
 

sion to have recourse to that expedient. © All that isne- 
; cessary't is to dilute with water a quantity. of chalk, which : 
is a compound of carbonic acid and lime, and to pour 

upon it sulphuric acid.” An effervescence ensuess car- 
bonic acid is evolved in the eis ‘of gas, ட்‌ ௨1௨. 

ceived i in the usual” manner. ee EEO 

2. Carbonic acid, when in the’ state ‘of gas, is ரல்‌ 

_ Ble and elastic like common’ air. It extinguishes: 22 
~ candle, and is unfit for respiration. It has no smell: 

Its specific gravity is about o.cor8 *3 but this varies _ 

according to its dryness or க த 3 100 ஷ்ணன்‌ 
of it weigh 46.5 grains. Si தத 3 

It reddens the tincture of pate’ but’ no > other v vege: a 
table colour 1? 

Atmospheric air is supposed: to contain about xe 
part of this gas|]. டவ்‌ ௮4 

3. Carbonic acid is not altered ay ஷன்‌ to heat in 
‘close vessels, or by passing it through a red’ hot tube.: 
But when electric sparks are made’ to pass through it 

for a long a its — is ட as னன 3 

  

௪ 

சஎ்ல்ந்க்ண்டி்‌ 

டட தப்த படு தய common air. Hence it may be : 
poured from one vessel into another. When poured from a wide mouth- 10 

edj jer ppon a ‘burning candle, it stingues it bie water. 
்‌ Bergman, i 1.9. 

| கமாக near the surface of as earth: Lamanon, ந்த and the 7 

other: unfortunate ‘philosophers who accompanied La Perouse in his last 
voyage, have rendered it not improbable that at great heights. the quan 3 
tity of this gas ismuch smaller They could detect none in the atmos 

‘phere at the summitof the Peak of Teneriffe —See Lamanon' $ க 

# the end of La Pereuse’s ray oyage,  



 



46 

Book It. 
Division 1 

Action of 
simple 00 
dies 

ACID PRODUCTS. 

air in an open. _ the acu 50011. makes i its escapein 
the form of gas, and leaves the water in a state ‘of puri- 

ty. This is owing to its affinity for common air; which 

“is so strong; that air, as Welter observed, is capable of 

abstracting it. from water *.. Bergman. left-a bottle fil- 
led with carbonic acid gas uncorked, and found ne 

a few days it contained nothing. but common air. 
5+ Carbonic. acid is not acted upon by oxygen, nor is 

it altered by any of the simple combustibles, incombus- — 

tibles, or metals,; Charcoal indeed absorbs it, but it 
gives it out again unchanged. -From the experiments 

of Rouppe and Van Noorden,’ it appears that this ab- 
sorption is exceedingly rapid, provided the charcoal be 

. sufficiently freed from air, by allowing it:to ‘cool from a 

bulk of carbonic acid gas+. 

red heat ina vacuum. They found that-charcoal is ca= 
pable of absorbing rather more than Specie times. its 

Phosphorus is insoluble in carbonic acid gas t. But _ 
phosphorus is capable of decomposing: this acid by com- 
pound affinity, when assisted bya sufficient heat, as has 
been demonstrated by Tennant and Pearson. _ Iron also 

and zinc, and several -other metals, are capable of pro-— 

ducing the same effect, as has been-discovered by Priest- 
ley and Cruikshank, In the first case the phosphorus 

is partly acidified, partly combined with lime, and char- 
coal is deposited : in the second, the metals are oxidi- 

zed, and gaseous oxide of carbon evolved. 

When carbonic acid is mixed with sulphureted, 

pa ee or carbureted hydrogen gas, it fens 

  SSS Se 

® Ann. de Chim. ti, 91. சவ்வு. 
ay Fourcroy and Wauquelin, Ibid, xxi. 205.
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mearnsii but pelle கை sensible த 

‘change. are 

Este ‘This acid is capitis os ர்க ஸ்‌ alkalies, and Carbonats 

_ with several of the earths and metallic oxides, and forms 

with them salts, distinguished by the name of carbonats. 

All the earthy carbonats are insoluble in water. Hence 

the reason that carbonic acid renders lime water, bary- 

tes water, and strontian water turbid, The earth held 

in solution: in these waters comvines rapidly with the 

carbonic acidy which is of course absorbed, if in the 

state of gasy while the carbonat formed precipitates 

slowly in the form of a white powder. This occasions 

the milkiness which immediately ensues. As: carbo- 

‘nic acid isthe only gas not instantaneously absorbable by 

wen! which renders lime water, or barytic‘or strontian 

water, turbid ; «its presence may be’ always ascertained 

in means of these liquids. _ As it is completely absorb- — 

ed by them, it may be easily separated by them from 

other gases with which it may be mixed, and its quanti- 

“ty ascertained by the diminution of -volume: which: the 

residuum of gas has undergone. 

t 

7. The affinities of carbonic acid, as far as ei have Affinities. 

tee கட்க ப்ன்ள the ee order: 

» os Barytesy — 

Strontian,” 

oN Lime, | 7) 

5௦0 

Magnesia, 

Ammonia, 

es - Glucina, — 

Zirconia. ' 

%
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ACID PRODUCTS. 

“8. From the experiinents of Saussure, it appears = 
carbonic acid searcely combines with alumina *. ° Mea 

Water containing a little soda, and supersaturated 

with carbonic acid, has been employed with much ad- 
vantage under the name of aerated alkaline — as a 
palliative in cases of v urinary calculus. 

g. The opinions: of chemists concerning the composi- 

tion of carbonic acid have undergone as” many revolu- 

tions as its name. "Dr Priestley "and Bergman seem at _ 

first to have considered it as an élement; and several 

| e€lebrated chemists maintained that it was the acidifying 

principle. Afterwards it was discovered to be a com- 
pound, and ‘that oxygen gas was one of its component 

' parts: Upon this discovery the prevalent’ opinion of © 

chemists was, that it consisted of oxygen and” phlogis- 
ton; and when hydrogen and phiogiston came (accord- 
ding to Mr Kirwan’s theory) to signify the same thing, 
it was of coutse maintained that carbonic acid was com- 

posed of oxygen and hydrogen = and though Mr Lavoi- 

sier demonstrated, that it was formed by the combina- 
tion of carbon and oxygen, this did not prevent the old 

theory from being maintained ; because carbon was it- 
self considered as a compound, into’ which a very great 
quantity of hydrogen entered: But after Mr Lavoisier 
had demonstrated, that the weight of the carbonic acid 

produced was precisely equal to the charcoal and oxy- 
gen employed ; after Mr Cavendish had discovered that 

oxygen and hydrogen when combined did not form 

carbonic acid, but water—it was no longer possible to — 
hesitate that this'acid was composed of carbon and oxy- 

gen. Accordingly all farther dispute about it seems | 

pow at anend. At any rate, as we have already exa- 
\ 

# Jour. de Phys, lii. 250,
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sequence of this decisive experiment Bergman a up | 

his opinion, and wrote an account of Meyer’s experi. 

ment to Morveau, who was employed in translating his : 

works, to enable him ta correct the mistake im his notes. . 

Soon after the discovery of this acid, difficulties and 
' doubts concerning its existence as a peculiar acid were — 

“Started by some French’ chemists, disguised under the 
name of Boul.nger; and afterwards by Mr Achard and _ 

Mr Monnet. To reniove these objections, Mr Scheele _ 
instituted and published a new set of ‘experiments ; 

_ which not only completely established the peculiar na- 

ture ‘of the fluoric acid, but once more. displayed the 

unrivalled abilities of the illustrious discoverer*. It 

would be needless to enumerate these objections, as they 
originated entirely from want of ee ane did not 
‘produce a single convert. — 

2. Fluoric acid gas is invisible and சர்க்‌ like air; 
it does not maintain combustion, nor can animals breathe 

it without death. It has a pungent smell, not unlike 

that of muriatic acid. It is heavier than common ait. 

It corrodes the skin almost instantly. தம்‌ 

3- Neither caloric nor light produce any alteration on 
ite “a 

4. When water is admitted in contact with this gas, 

it ‘absorbs it rapidly; and if the gas has been obtained 
by means of glass vessels, it deposites at the. same time 4 

quantity of silica. 

‘Water absorbs a ப்ரகதி proportion of, oie $85 

but the precise quantity has not been determined. ‘The 

compound is usually termed fuoric acid by chemists: 

  

® Scheele, it, 38. and Crell’s Annals, 178651. 3. - 
©
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It is specifically heavier than water, has.an acid taste, 
reddens vegetable blues, and does not freeze till cooled 
down to 23°". When heated, the acid gas is easily ex- 
pelled, except the last portions of it, which adhere with’ 
great obstinacy. 

5: Neither oxygen gas nor any of the pape ட்டை 
tibles or incombustibles produce any change on. fluoric 

acid, either in the gaseous or liquid stat». 

6. Fluoric acid gas dozs not act upon any of the me- 
tals, but liquid fluoric acid is capable of oxidizing iron, 
zinc, copper, and arsenic. It does not act upon gold, 
platinum, silver, mercury, lead, tin, antimony, cobalt. 

4. It combines with alkalies, earths, and metallic ox- 

ides, and forms with them salts which are denominated 

fldatsn 2 
The most எர ன ரர of fluoric acid is the a 

1 lity with which it corrodes glass and siliceous bodies, e-' 

specially when hot, and the ease with which it holds si- 
lica in solution even when in the state of gas. This af- 
finity for silica is so great, that the thickest glass ves- 

ay 

Se. 

Of simple 
sinew 

Fluats, - 

sgls can- only withstand i its action for a short time; and. - 

the greatest precautions are scarcely sufficient to obtain 
it entirely free from siliceous earth. | 

8. It produces no change, as far as is known, upon 
any of the acids already described. 

9. Its Bs are as follows : 
Lime, 

Barytes, 

Strontian, 

* au Magnesia, 

  

® Priestley, ம்‌ அபே
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ட. Potass, 

“ Soda, . 

Ammonia, 

- Glucina, 

2 Alumina, 

Zirconia, 

Silica. 

ro. As fluocic acid produces an insoluble compound — 
with lime, it may be umployec with great advantage, as 
Pelletier has observed, to detect the presence of that 
earth when held in solution. A drop or two of the acid 
causes a milky cloud or precipitate to appear, if any 

lime be present. The property which this acid has of — 

corroding glass, has-induced several ingenious men to 

attempt, by means of it, to engrave, or rather etch upon 

glass. ‘The glass is covered completely with wax’; and — 

then that part where the letters or figures are to appear ° 
-is laid bare by removing the wax. The whole is then 

exposed for some time to the hot vapours of fluoric 
acid. . This simple process is employed with advantage 

in writing labels on glass vessels, and in graduatiag 
thermometers, and other similar instruments. The dis- 

covery is by no means new: It has been shewn by 4 
Beckman and Accum, that this acid was employed for 
that purpose by Henry Swanhard, an artist of Nurem- 

berg, as early as 1670. He seems to have kept his att” 

for some time secret; but the receipt was made public 
by Pauli in 172 ரி. yes : 

  ஆ. 
* See Beckman’s History of டல and Accum, Nicholson’s fu 

nal, iv. 1-—The following advertisement, published by these gentlemen 
from a German publication of 1725, will give an idea of the method emt 

ployed by that artist. “ Fake spiritus nitri per distillationem, put it inte  
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ரீ ae experiments are ee ன்‌ convince us, that as 
metal i Is merely accidentally present, and that it is pros, © 
bably. derived from the vessels. employed in crystalli- = 
zing borax 5 that boracic acid ‘generally contains a little 

of the acid employed fo separate it from the soda with 
“which, it is combined in borax; and that crude borax 
contains a quantity of earth imperfectly saturated with 
boracic - acid.— All which may be very true; but they 
are altogether insufficient to prove that ee acid 1 is 

not a peculiar substance, since it displays ப ட 

different from every other body. 
Messrs Exschaquet and Struve* have ebdeavoured, on 

the ‘other hand, to prove, that the phosphoric and bora 

cic acids are the same. But their experiments merely 

shew, that these acids resemble one another in several . 

particulars ; ; and though. they add considerably to our 

knowledge of the properties « of the phosphoric acid, they 

"are quite inadequate. to establish the principle which 

these chemists had in view ; since it is not sufficient to 

prove the identity of the two acids, to shew us a resem- 
blance in a few particulars, while they differ in many 

others. Boracic acid must therefore be considered as % 

distinct substance. | : ட்‌ 

இட்ட method of டிபனை boracic acid is Prepatas 

the following one: Dissolve borax in hot water, and fil- tion: 

ter the solution; then add sulphuric acid, by little ane 7 

little, till the liquid has a sensibly acid. taste. Layiit 

_ aside to cool, and a great number of small shining lamia 
mated crystals will > These are the oracic acids 

  

5 ‘Four, de Phys. xvii. 116, | 

(oD
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Book TL They are. ‘to Be washed with, cold water, and drained 
eee upon brewn paper. aes a 

Propertics.; 4. Boracic acid, thus procured, is in ஸம்‌ form of rie 

hexagonal scales, of a silvery whiteness, having some 

resemblance to spermaceti, and the same kind of greasy ~ 

feel. . It has 2 sourish taste at first, then makes a Dit. 

terish cooling impression, and at last leaves an agreeable” 

sweetness. It has no smell; but when sulphuric acid 
is poured on it, a transient odour of musk is produ: 

ced : ee ject 

Tt reddens vegetable ட்‌. எ gravity is 

1.479} while in the form of scales; os it has been 

fused it is 1. 8௦51. ்‌ 

3. It is not altered by ee oe perfectly fixed in 
the fire. Ata red heat it melts, and is converted into | 

a hard transparent glass; which becomes somewhat — 

opaque when exposed to the air, but does not attract 

moisture. ்‌ ட்ட 

Action of 4. It is much less soluble in water than any of the 

பகல்‌ aside hithento described. Boiling water scarcely dis- _ 

solves 0.02 of boracic:acid, and cold water a still smaller 

quantity. When this solution is distilled in close ves- ~ 

sels, part of the acid evaporates along with the water, 

and crystallizes in the receiver. Water, therefore, ren- 

ders it in sonre measure volatile, though it is s perfectly ஆ 

fixed when in a state of dryness. * 

Of simple 5. Neither oxygen gas, the simple eda bi the 

Bodies. simple incombustibles, nor the metals, produce amy — 
change upon boracic acid, as far as is at present known. 

6. Itis soluble in alcohol; and alcohol containing it 

burns with a green flame. Paper dipped into a solution 

of boracic acid burns with a green flame. - 
  

  

% Reuss, de Sale Sedat. 1778. t Kirwan’s Miz. ii. 4, 

$ Hassenfratz, Ann. de Chim. XXviil. மா. 
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Nine Ati. seins to have been first obtained in a 

separate state by Raymond Lully, who was born at Ma- 

“jorca in 1235. He procured it by distilling a mixture 

' of nitre and clay. Basil Valentine, who lived in’ the 

15th century, describes the process minutely, and calls 

the acid water of nitre. It was afterwards denomina~ 

ted aqua fortis and spirit of nitre. The name nitric acid - 

“was first given it in 1787 by the French chemists. 

a. It is generally obtained in large manufactories by 

. distilling a mixture of nitre and clay ; but the acid pro- 

" eured by this process is weak and impure. Chemists 

generally prepare it by distilling three parts of nitre | 

and one of sulphuric acid in a glass retort. This me- 

thod was first used by Glauber. The neck of the re-_ 
tort must be luted into a receiver, from which there / 

passes a glass tube into a bottle with two mouths, con- 

taining a little water, and furnished with a tube of safe- 

ty*. From the other mouth of this bottle there passes 

  

7 5 5 j 

- % A tube of safety isa tube open at its upper end, and having its 

lower end plunged in water. The water prevents any communication 

between the external air and the inside of the apparatus. If a vacuum. 

happens to be formed within the vessels, the external air reaches down 

through the tube and prevents any. injury to the vessels. On the other 

hand, if air is generated i in the vessels, it forces the water up the tube, 

the height of which betomes thus the measure of the elasticity of the air 

in the vessels. By this contrivance the apparatus is in ne danger of be- 

ing broken, which otherwise might happen. 

oe 

Chap. IV. 

History. 
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NITRIC. 

" 700 Parts Real . roo Parts - Real 
Sp. Gravity. Acid. ~ “|| Sp. Gravity. |  - Acid. (4 ¢ 

| 15543 | 73-54 1.3364 | 41.91 | 
_1.5295 | 69.86 1S 3 Ee Wee Sea 
சக 052 22204 1 அதல்‌ 
க (6229. ||. 1.3202.).39.41 

1.4957 | 67.65 || 1.3160 | 38.97 
| 7.4844 | 66.92" 1.3108 |.38.34 
காட்கர்‌ எ நெ ம்‌ 

1.4719 | 65-45 | 1.3004 | 36.77 1: 
1.4707 | 64.71 1 மா | 530.630). 
1.4695 | 63.984 || 1.2812 | 35.304 

F,4683 | 63-24 |} 2.2795 | 34.56 
ர. 625 “4 12779 | 35-82 

1.4640 4 61.77 142087 35:09. 
1.4611 | 61.03 1.2586 | 32.35 
1.4582 | 60.30 || 1.2500 |. 31:62 
1.4553 | 59-56 || 1.2464 | 30.88 
1.4524.) 59-83 1.2419 | 30.15 
154475 | 58-09 1.2374 | 29-41 

«11.4422 1.-59-30. E20 2072| Bode, 
1.4373 | 56.62 | 1.2209 | 27.94 

| 2.4324 | 55-99 | £.2180 | 29:21 
“த SS ISP 122262 | சட | 

1.4222 | $4.12+- |) 1/2033 | 25.744] 
நடநத. 59:00 ராடி (2:06 
1.4120 | 52.94 11065 | 24.26 
1.4069 | 52.21 ம்ப 02205 
124018 | 51:47 T.1845 | 27:79 

1 3:97 59:74. ம 2-14779 | 22.06 
¥.3925 | 59-00 POA 232s 
1.3875 | 49-27 || 1.1639 | 20.59 
1.3825 | 48-53 Tiger (1986 ok. 
1.3775. | 47-80 Lr g24 ரல 
¥.3721 | 47-00 1.1421 | 18.48 
1.3674 | 46.33 1.1319 |.17.65-- 
1.3621 | 45-59 ர 

 ச,571. (7226-11 எனத41 4 மார 
ம. 562 | 44.12 1.1165) 15.44 
1.3468 | 43.38 ol tate | 14:70 

42.65 T1040 8.19.09   
  

(163417 

6: 

Chap. IV.
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“Se ரதன. one ae லலித்‌ ன்‌ on nitric ர. ஷ்ஷ்‌ av, 
ie all the simple. combustibles decompose it, unless | கண்ல oF 

_ we are to except the diamond. When poured upon simple sub- 
1 

sulphur or phosphorus * at a high. temperature, 3 பட தரி 
them on. fire; but “at a moderate temperature. it con- G 
werts them slowly i into acids, while nitrous gas is ex- 

விர்‌... Tt inflames charcoal also at a high’ ‘temperature, 

_ and even at the common. temperatures provided the 

i 

charcoal be perfectly dry and minutely divided +. Hy- 
drogén gas produces 11௦. change on it at the temperature 

of the atmosphere; but when passed along with it thro! 

ared hot porcelain tube, it detonates with Bey vi0~ 

ence ; 5 water is formed, and azotic gas evolved t. 

When this acid is: poured upon oils, itsetsthem on 

fire. This is occasioned by a decomposition both of the = 

acid பர்‌ oil. eWhe oxygen of the acid combines with 
. the carbon and: ர்‌ the hydrogen of the oils, and at 

the same time lets go a quantity of caloric. Hence we 

sec. that the oxygen which enters into the composition 

-of the nitric acid still contains’ a great deal of caloric; 

a fact,which is confirmed by a) great number of other 

phenomena. "The combustion of oils by this acid was ' 

first. taken notice of by Borrichins and Slare ; but it is” 

probable: that Homberg communicated it to Slare. In 

order. to set fire to the fixed oils, it must be mixed. with 

some sulphuric acid; the reason of which seems to be, ல்‌ 

விஷ்வ விக cotitain water, which must be previously 

  

ச acide? to டர when a bit of ee is s wrapt up in 

paper, diptin nitric acid, and struck smartly with a hammer upon an 

anvil, a detonation, talces place.’ Four. de Chim, iv. 13 .—With me, how- 

ever, the experiment did not succeed. ee 

t Proust. ~ if ~ . ¢ Fourcroy; ii. 82. qi
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    added 1104 grains of mercury. 
273.234 cubic inches of nitrous | sas were produced. 

" He then distilled the salt (oxide of mercury) which: had 
been: formed to dryness. As soon as it became red hot 

| it emitted oxygen gas, and continued to do so till almost . 

the whole, of the mercury was revived: The quantity of 
oxygen emitted, was 287.742 cubic inches. All that 

“cury; was the separation ot the acid ‘into two parts; ni- 

trous gas. which flew off, and oxygen | which’ united with 

the metal. ்‌ a 

the nitrous gas was derived from the nitric acid; that 

nitric acid is composed of oxygen and nitrous gas 5 and 

that the proportions are nearly 64 parts by நத. of 

nitrous gas, and 36 of oxygen gas. 

_ But there was one diffoulty which Mr Lavoisier ac- 

knowledged he could not remove. The quantity of 

oxygen obtained by decomposing nitric acid was ofte 

much greater than what was necessary to saturate the 

  

nitrous gas. Mr De Morveau attempted to account for 

this; but without success *. Nitrous-gas itself was evi- 

dently a compound: but the difficulty was to discover 

| the ingredients. | Mr Lavoisier concluded, from an ex- 

periment made by decomposing nitre by means of char- 

coal, that it contained azote; and several of Dr Priest- 

ley’ $ experiments led to:thé same result. But what was 

_ the other ingredient ? ம்‌ 

்‌ Mr Cavendish had observed, ட he was making 

    

experiments on the composition of water, nas some Mie 

  

2 Ege மத்‌ Chim. Acide Nitriques 

[ 12. ்‌ 

had happened, therefore, during the soluticn of the mer- . 

Mr Lavoisier concluded, ‘therefore, that the whole’ of 

67 

Juring the solution Chap. IV.



 



  

ட்‌ NITRIC. 

_. depends on ‘the. quantity | of potass contained in a given 

weight of the solution. The solution. which Mr. Van 

Marum uséd was no doubt stronger than that which Mr oe 

Cavendish employed. ட ea 
Dr Priestley had observéd டவ ட ee ‘hese 

experiments were made, that atmospherical air was di- 

minished by the electric spark, and that during the di- 

-minution the i infusion of turnsole became red 5 but he 

~ concluded: merely that. the had precipitated the acid of 
the air. Landriani,. who thought, on the contrary, that 
carbonic acid gas was formed, enounced the alteration 

of lime-water by it asa proof of his opinion. It was to 

refute this notion that Mr Cavendish undertook his exy 

periments, He oe since that tinte os them with 

the same success * oes ட ey 

Ie cannot be. ie ‘then, ee nitric ட்‌ is compo- 

a of azote and oxygen; consequently nitrous gas is al- 

$0 composed of the same ingredients. And as nitrous 

gas absorbs oxygen, even from common air, and forms 

_with it nitric acid, it. is evident that nitric acid contains 

more oxygen than nitrous gas. ‘But it. is exceedingly 

difficult to ascertain the exact proportions of the compo= 

nent parts of this acid. Lavoisier concluded, from his 

experiments on the decomposition of nitre by charcoal, 

shat nitric acid is composed of one part of azote and © 

  

| & Phil. Trans. 1488. 

5 3 

இ 

ன்‌ into nitre. Mr Cavendish actually saturated the - Chap: IV, 

potass with this acid. Mr Van Marum did not, though: 

a good deal more gas had disappeared than in the expe- 
riments of Mr. Cavendish, This difference evidently



7° 

Book Il. 
Division I. 

ACID | SUPPORTERS. ்‌ 

மா parts of oxygen » But Davy has een that this 

_decomposition i is more complicated than had been sup- 

posed; and that Lavoisier’s experiments by no means 
‘warrant the conclusion: which he drew from them +. 

Cavendish, on the other hand, coneluded, from his ex- 
periments, that the acid which he formed, by combining 

together azote and oxygen by means of electricity, is 
composed of one part of azote and 2.346 of oxygen t. 

With this result the late experiments of Mr Davy cor- 

es respond very nearly. He formed his standard acid by 

combining together known quantities of nitrous gas and 

oxygen. “According to him, tco parts of pure nitric 

acid are composed ட 29-5 azote 9 

os a 70.5 oxygen 
  

100.0 § 

or ¥ part of azote and 2.39 of oxygen, 

This, in all probability, ‘does not differ much from 
the truth. If there be an error, the proportion of oxy- . 

gen is under- rated 5 for Mr Davy’ s standard acid cer- 
; tainly contained nitrous gas combined with it, the pro- 
portion of, which it was impossible to ascertain exactly. 

Nitric acid is seldom ina state of absolute purity, 

holding usually a certain. portion of nitrous gas in solu- 

tion. In this state it is distinguished by the name of 

nitrous acid; a compound of such importance that = 

shall consider it ina separate Section. 

  

= Mem. deSav. Etrang. xi, 226. + Davy’s Researches, [a 44s 

= Phit. Trans. oe : ்‌ § Davy*s Researches. p. 115 
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of the dius of Priestley and ன்ட்‌ and the same 
thing has been done still more lately by Messrs Thom- 

son and Davy*. At present it is allowed by every one, 
that nitrous acid is merely nitric acid more or less im- 

pregnated with nitrous gas. ்‌ “4 

This being the case, and nitric acid mete capable of 
absorbing very different proportions of nitrous gas, it 
“is evident that there must be a Hee variety of nitrous 
acids, differing from each other in the proportion of 
nitrous gas which they contain; unless we choose to 

confine the term itrous.acid to the compound form- 
_ed by sao nitric acid completely with nitrous 
gas. = ்‌ ்‌ 

“When nitrous gas is placed in contact with nitric 
_acid, the acid absorbs it slowly, and acquires: first a 
pale yellow. colour, then a bright yellow : When a con- 
siderable portion more of nitrous gas is absorbed, the 
acid becomes dark orange, then olive, which inereases 
in intensity with the gas absorbed; then it becomes of 
a bright green ; and, lastly, when fully saturated, it be- 
comes blue green. Its volume and its volatility also in- 
crease with the quantity of gas absorbed 5 3; and when. 
fully saturated, it assumes the form of a dense vapour, 
of an exceedingly’ suffocating odour, and difficultly con- 
densible by water. In this state of saturation it is dis- 
tinguished by Dr Priestley by the name of nitrous acid 
vapour. It is of a dark red colour, and passes through 

' water partly without being absorbed. The quantity of 
nitrous gas absorbed by nitric acid is very great. Dr 
Priestley found, that a quantity of acid, equal in bulk to 

  

  

_* Davy’s Researches, Pp. 39, 

  

a
 

ஆ 
3.



 



 



hap. 

 



 



: 2 : 20 
_ sabove case, m+ m! = 20, and /-- = 73.3. Then D= ae 

சோரா டி 

்‌ elie of the gas. The solution ies obtained occupies 
the space of 13. 3 grains of water nea: ly. Hence its © 
specific gravity is 1.500, and the density. of the pure 
iuriatic acid in it is 3.03*. During the absorption of ்‌ 
the gas, the water becomes hot, and its bulk is. increa- 
sed. Ice also absorbs this gas, and is at the same time 
liquefied. The “quantity of this gas absorbed by water 
diminishes as thetheat of the water increases, and at a 
boiling heat water will not absorb any of it. “When 
water impregnated with it is heated, the gas is again. 
expelled unaltered. Hence muriatic acid gas may be 
procured by heating the common muriatic acid of com- 

ன 

cep Ty. 

merce. It was by this டட that Dr ee first _ 
obtained it. 

2. The acid thus obtained is ண்கள்‌ : it hasa strong 
pungent smell similar to the gas, and when €xposed to 

the air is.constantly emitting visible white fumes. The 
muriatic acid of commerce is always of a pale yellow 

colour, owing tg a small quantity of oxymuriatic acid, 
with which it is பல ட, : 

* For tet D = the density of a mitture; ~ the weight of the denser. 
angredient ; dits density; /the weight of an equal bulk of water; and 

mt, 2 வம்‌ 2 the same elements of the Boe Then D = apes டல ப்‌ In the 
“ஆச: 

  109. 

- Now to find the specific gravity of the condensed moriatic acid gas, we 

  

ம்‌ brat MT து 
‘have ftom the above equation J = "FATE F335. and @ 

= a= ae = 3-03.—See Trish லட்‌. vol. iv: 

This calculation, acca is fermed upon the supposition bli the 

water suffers no condensation at all—a supposition certainly, contradicted 

by every analogy, and which, as Mr Keir has shiv wh, the experiments 

mentioned in Mr Kirwan’s first paper 4c insufficient to prove. - 

+ In general it contains also a little iron. 

=o 
Propertics.
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eee 3. As muriatic acid can only be used conveniently : 

t—,-——/_-when dissolved in water, it is of much consequence to 

know how much pure acid is contained in a given quan- 

tity of liquid muriatic acid of any particular. density. 

Strength. Now the specific gravity of the strongest muriatic 

acid that can easily be procured and preserved is 1.196: 
it would be needless, therefore, to examine the purity 

of any muriafic acid of superior density. Mr Kirwan 

calculated that muriatic acid, of the density of 1.196, 

contains 54, parts of acid of the density of 1.500, which 
he took for the standard, or 0.2%28 of pure acid : then, 

by means of experiments, he formed the following 

  

  

            

கநக : 

100 Parts Real 100 Parts { - Real 
Sp. Gravity.} © Acid. Sp. Gravity. Acid. 

1.196 25.28 1.7282 | 16.51 
T.1g! 24.76. || 1.1244 | 15-99 
1.187 24.25 1.1206 | 15-48 
1.183 23.73 1.1368 F 14.96 
1.1979 | 23.22° || 1.1120 | 14.44 
கரதத. 22-70. 7.1078 | 1393 
நரா |. 22,18 1.1036 | 13 40 
1.167 21.67 1.0984 | 12.90 
பரட்‌ ட 1.0942 | 12.58 
1.159 | 20.64°} 1.0910 | 11.86 
T.155 20.12 | 1.0868 | 11.35 
1.151 | 19:6௦ 1.0826 | 10.83 
1.147 £9.09 1.0784 | 10.32 

1-1414 | 18.57 I.0742 9.80 
1.1396 | 18.06 1.0630 | 8.25 
1.1358 | 17.54 |} 1.0345 | - 5:16 
I.1320 | 17.02 1.0169 2.58 

Action on 4. This aeid does not act upon the simple combusti- ்‌ 

& bles nor incombustibles.



 



 



 



 



 



 



 



 



 



 



 



 



OXYMURIATIC. . 

current of oxymuriatic acid gas to pass through a dilu. 
ted solution of potass in water, till it contained an excess 

gr 

Chap. TV. 
yet ன்‌ 

of acid. ‘ He then evaporated to dryness, and procured 

a saline mass containing all the potass and the oxymu- 
riatic acid. But when oxymuriatic acid is made to. 

_act upon potass in this manner, it divides itself into two 

-portions; one portion consists of common muriatic 

acid, the other contains all the oxygen, and is therefore - 

’ in the state ‘of hypéroxy muriatic acid. The potass in 
the dry salt was therefore partly combined with muria- 
tic acid, and partly with hyperoxymuriatic acid, . Ni- 
trat of’ silver precipitates the first of these acids 

from all solutions, but not the second. Hence an 

- easy method of ascertaining the relative proportion of 

Fs
 

these two acids in a given quantity of salt presented it- 

self. “Accordingly Mr Chenevix ascertained, that in 

100 parts of the dry salt, 84 consisted of 56. 12 parts of 

potass combined with 27.88 of muriatic acid, and 16 of, 

3.8 of potass combined with 12.2 of hyperoxymuriatic 

scribed in the next Section, that 12.2 parts of hyper- 

oxymuriatic acid, contained 9 parts of oxygen, and 3.2 

of muriatic acid. Therefore 27.88-+-3.2=31.08 muria= 

tic acid, and 9 parts of oxygen form 40. 08 of oxymuria-. 

“acid. But he had ascertained, by a method to be de- — 

tic acid. Hence. it follows, . that oxymuriati¢c acid i AGh 

composed of... .... «84 muriatic acid, 

16 er 

  

HY (oe 

I 5. Though oxymuriatic acid has hitherto been pla- 

ced among acids by chemists, it does not possess a single 

Property which characterises that class of bodies. Its 

taste is not acid but astringent 5 it does not convert ve- 

getable blues to red,, but destroys them; it combines 

Not an a- 
cid,
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ae SUPPORTERS. ட்‌ 

் very பல்ப்‌ with water, wed | is incapable of combis, 4 
ning with alkalies, earths, or metallic oxides. Tt ought 
therefore to be placed among the oxides rather than the 

" acids. But Scheele, the original discoverer of it, was 
induced, from the theory which then prevailed, to con- 

sider it as merely muriatic acid deprived of phlogiston ; 
_and after the mistake was discovered, the theory of La- 

voisier respecting the acid principle, which then became 
fashionable, ௭25 considered as-a ‘Sufficient reason for 
continuing it in its placé among acids in spite of its 
properties. It must be confessed, however, that such’ 
arbitrary arrangements are no small பட to the 
Progress of the science. ்‌ ஆ A 

  

த கத ee SECR Ne sal oa 
ந்த ட ன்‌ > ie 

OF ope ete “ACID. 

‘Pte ckistence of this het was eat suspected by Mr 
Berthollet, though he satisfied himself with little more 
than strong analogy. It has been htely put out of 
‘doubt by the experiments of Mr Chenevix. : 

1. 112 solution of potass in 6 times its weight of wa 
ter be put. into a Wolfe’s bottle; and a stream of oxy- 
muriatic acid gas be made to pass through it in the usual 
way till the potass is saturated, crystals in the form of 
fine white scales are deposited i in considerable quantity. 
These crystals have received the flame of byperoxyge- 
nized muriat of potass. “They possess very curious and 
important properties. If the Iiquid from which this 
salt is deposited be evaporated to dryness, another salt* 
“willbe obtained; composed of muriatic — eee potass. 

ச்‌



_ HYPEROXYMURIATIC. 5 93 

These facts were all discovered by Berthollet. He ¢on- Chap. IV. 
cluded from them, that the oxymuriatic acid had been - 

decomposed during the process; that one portion of it 
Jost the whole of it oxygen, and was reduced to the 

state of muriatic 8 while another portion combined 

with an additional dose of | oxygen, and was converted 

into hyperoxymuriatic acid. Hence the appellation of 

the salt which contained this last acid. : 

-. 2. This theory vB -thollet was very plausible ; aa Opinion of 
it induced the greater number of chemists to believe Berthollet. 

‘that the substance. to which hyperoxymuriat of potass 
owes its peculiar properties, differs from oxymuriatic a- 

- cid by containing an additional dose_of oxygen. But 

uined destitute of sufficient proof, till 
Mr Chenevix published his important dissertation on 

   

  

the opinion rem 

  

the subject in 1802. Mr Chenevix.exposed 1co grains 

of hyperoxymuriat of potass to the heat of a lamp; it 

“lost 2:5 parts of its weight, which he ascertained to be -- 

water. When heated to redness, a violent effervescence Confined 

took place, and 112.5 cubic inches of oxygen gas, OF foe 

303 grains, were extricated. The salt which remain- 

_ ed in the retort amounted to.53.5 grains, and 5 grains 

had been volatilized during the process*. Hence it 
follows, that hyperoxymuriat of potass is composei of 

2.5 water. 

j 38.3 oxygen ,. oe 

58. 5 muriat of potass © 

  

99-3, 

But Mr Cienevix See that the muriatic fea re- 

maining in this ue residue amounted: to 20 grains. 

  

11% had been long Sete that this saline lregidue is compound oh 

posass and muriatic ee ்‌
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Thérefore 38. 3 parts of oxygen, ant 20° parts « of: mutize 

tic acid, constitute 58.3 parts of the acid which exists in 

hyperoxymuriat of eee That acid of course is com= 
pe of about InN a ்‌ 

ares aa fai acid 

  

eee 

The acid whick constitutes a part of hyperoxymuriat és 
““potass. contains, We sce, neac*y me times as much 

oxygen as exists in oxymuriatic acid. Thus the theory 

: of Berthollet i is confirmed in the fullest'manner. We 

Cannot be . 
obtained se-. 
parate, 

_see that muriatic acid combines with two doses of oxy- 
gen; with the first dose it constitutes oxymuriatic acid, 

with the second the acid that exists in hyperoxymuriat 

ef potass, which has been called hyperoxymuriatic acid. - 

Oxymuriatic acid contains © _—o.16 oxygen 
Hyperoxymuriatic acid: 10.65 

* Hence it follows, that ' 
Muriatic Oxymur. 
acid. Oxygen. acid. 

1.00 ++ 0.19 = 1.19 Oxygen. Hyperoxymuriatic acid. 
1.19 4.1,67 = 2.86 

3. But though the peculiar nature of hyperoxymu- 
riatic acid has been thus demonstrated, all attempts to 

_ procure it in a separate state have hitherto, failed. Its 

properties therefore are but imperfectly known, From es 

the amazing energy with which hyperoxymuriat of 

potass acts upon combustible bodies, it is obvious that 

_it possesses in perfection the property of supporting 
combustion. It combines ‘also with alkalies, earths, 

and metallic oxides, and forms salts of a very peculiar 
nature, which we shall afterwards examine. Mr Che- 

nevix has rendered it probable, that it converts vegeta= 

 ble*blues into red. It cannot be doubted that it com- 
y



ட டப்ப : 

pines” with water. Several. phenomena indicate that - 
when pure it assumes the gaseous state. 

4. When sulphuric acid is poured upon hyperoxyge- 
nized muriat of potass, a violent decrepitation takes 

9§ 
Chap. IV. Lee 

Action of 
sulphuric 
acid, 

i place, and sometimés. a flash of light i is visible. The — 

sulphuric - acid in this case combines with the -potass, 3 
and disengages’ the. byperoxymuriatic acid. This last: 

‘acid rises ‘in the: state of a heavy vapour of a greenish 
2 yellow Goldtir ; itsSFelehas some resemblance tosthat of 

nitrous gas, ie peculiarly fetid: itis compared by Mr 

Chenevix to the odour emitted by ‘brick kilns mixed 
with that of nitrous gas. At the bottom of this vapour 

is a bright orange-coloured liquid, consisting of the sul- 
' phuric acid, the potass, and a portion of the hyperoxy- 

muriatic acid. But the acid thus separated is not pure, 
being partly decomposed by the process, and being mix- — 

edewith a portion of sulphuric acid. 18 we attempt to. 

separate the hyperoxymuriatic acid by distillation, the 
moment the mixture is‘heated to about 120°, a violent 

explosion takes place which breaks the vessels in pieces. 
This seems to be owing to the rapidity with which the’ 
acid is decomposed by a’méderate heat *. Nitric acid 
produces nearly the same effects as the sulphuric. 

_5..When muriatic acid is ‘poured upon the salt, a 

violent effervescence takes place, and gas is emitted a- 
bundantly, which has the smell. and célour of oxymu- 

riatic acid, but is much more rapidly absorbed by water. 

This process was first pointed out by: Mr’ Cruikshank. 
‘He obtained in this manner the gas which he employed 

in his experiments Of carbonic oxide. ்‌ ட. two mea- 

  

' © Hoyle, Manchester Memvirs, y. 220.--Chenevix, Phil. Traa:/ 1802 

Of muriatic 
acid.
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sures. of hydrogen gas are mixed with 2. 3 measures of 
gas procured i in this manner, Mr Cruikshank found 
that the mixture explodes feebly with the electric spark, 
and is totally converted into water and muriatic acid. 

But two measures of hydrogen gas require one measure 
of oxygen gas to convert them into water. Hence Mr 
Cruikshank infers, that 2.5 parts of the gas procured 

acéording tohis process, contain ¥ part ef oxygen and 

"1.3 of muriatic acid; which giv=s 4s .<3 component parts 
“56.5 miuriatic acid, 

“ *43-5 oxygen. 
  

100.0 * 

This shews us that the gas ‘extricated from the salt by 
muriatic acid is not pure hyperoxymuriatic acid. Mr 
Chenevix has rendered it probable, that it is a mixture of 
that acid and oxymuriatic acid gas: a portion of the first 
acid being decomposed by the muriatic acid, with which 
it comes in contact at the moment of its disengage- 

ment. 

6. The affinities of ligalecpaiehiatic acid, as ascer- 

tained | by Chenevix, are inf the following orders 
Potass, 

~ Soda,” nba 

Barytes, : : 

Strontian, 

‘Lime, 

Ammonia, — 

Magnesia, 

; Alumina. 

  

  

* Nicholson’s Fourzal, 182, ட 206)"
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the ட is mixed with five parts of nitric acid, and 

distilled to dryness. What remains is arsenic acid. But 

this method has been considerably improved by Bu- 

cholz. His method is as follows. - Mix in a retort one | 

part of muriatic acid of the “specific gravity 1525 four 

parts of the white oxide.of arsenic, and 12 parts of ni- 

tric acid. of the specific gravity 1.25. Boil the mixture 

till the oxide disappear and nitroxs vas ceases tol be Ais 

engaged. Then evaporate to aes, and expose the 

mass for a few minutes toa low red heat. What re- 

mains after this is solid arsenic acid. 

2. Arsenic acid, thus prepared, is a white solid mass, 

tiearly tasteless. Its specific gravity is 3-391- 1115 

very fixed. When heated strongly, it melts and re- 
mains transparent, and is converted into a glass, which 

acts powerfully on the vessel in which the ‘experiment 

~ is performed. This glass attracts: moisture from the 

air. When the heat is very strong, the acid gives ௦11 - 

a little oxygen gas, and is at the same time ey con- 
verted into white oxide. 

3. It dissolves very slowly in six parts of cold wae 
ter; but two parts of boiling water dissolves it almost 
instantly, and it remains in a state of solution even tho’ 
a considerable portion of that water be evaporated. 

With half its weight of water it has a syrupy consist- 
ency ; and by farther evaporation it deposites crystals — 
ingrains*. Its taste, when liquid, is au, caustic, and 

metallic... Re es 

4. Oxygen has no action whatever on this an neis 

ther is it affected by exposure to the open : air, 

——————— வய மானாக கை வலக 

* Bucholz, Four. de Chim..iv. 5.



தரவா. 

ge The sitnple combustibles decompose it by the as- 

sistance of heat: And in these cases, as we learn from 

the experiments of Scheele and. of the Dijon Academi- 

99 
Chap. IV. 

cians, combustion sometimes takes place ; a proof that 

arsenic acid is a supporter of combustion. 
6. The simple incombustibles 1 ‘not t appear to ae 

duce any alteration on it. 

; <=. Several of the me 

~ by heat. It does not act: upon gold, platinum, silver, 
_ mercury. ்‌ 
muth, antimony, cobalt, nickel, manganese, and arsenic, 

. and in a strong heat mercury and silver. 

8. It combines with alkalies, earths, and several of 

the metallic oxides, and forms eompounds which have 

been called arsentats. டா 

9. Its affinities are as follows: 

Lime, - oS ides 
Barytes, ர்க :* 

Strontian, 
ட்ட ்‌ Magnesia, 

Potass; 

Soda, 5 

Ammonia, 

Glucina, ~ 

Alumina, ° 

Zirconia. 

10. From the way in which this acid is formed, it, 

‘cannot be doubted that it is composed of the white ox- 

tals decompose it when assisted 

Tt oxidizes copper, iron, lead, tin, zinc, bis- - 

& 

Affinities. 

Composi 
tion. 

ide of arsenic and oxygen. Nor is it very difficult to. 

ascertain the proportion of these constituent parts ; for 

the oxygen must be equivalent to the increase of weight 

which the oxide experiences during its acidification. 

்‌ ப ஆ G2
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OF coLumpic ACID. 

    
specimen ன in which it is - combined with the oxide 

of iron. Mr Hatchett, to whom we owe the discovery 
of its peculiar | properties, separated it from the iron by 

fusing it with potass. ‘The elkali combined with a por- 
tion of the acid which was separated by water. Muri- 

atic acid dissolved the oxide of iron thus deprived of its. 

acid; and the ore, after this treatment, yielded an ad- 

ditional dose of acid when fused with potass, By re- 
peating this process, the whole of the acid was com- 
‘bined with potass:, the solution was limpid. Nitric . 
acid precipitated the columbic acid from the potass in. 

the state of white flakes. 

107 

Chap. Lvs: 

acid nf hitherto: eda decked in one Prepara- 
tions 

1. The acid thus obtained is of a pute white colouty Properticé. 

and not remarkably heavy. It has scarcely any taste. . 
It is'insoluble in water ; but gives a red colour to paper 
stained with litmus. “When exposed to a strong heat, 
it does not melt, but loses its lustre.” 

_ 2. Sulphuric acid dissolves it, and forms ‘a transpa- 

rent colourless solution : But when the liquid is diluted 

with water, it becomes milky ; ; a white precipitate falls, 

which becomes lavender blue ; ‘and when dry, brownish 

grey. It is semitransparent, and breaks with a vitreous . 

fracture. This substance i is a compound of sulphuric 

“and columbic acids. ==: 

3- Nitric acid does not dissolve this acid ; nor does it, 

produce any change on its properties,



 



 



 



| COMBUSTIBLE ACIDS. 

- Under the fourth order are placed three acids, வ 

from the singularity of their properties, ought to be se- 
. parated from the rest. , For want of a better name we 

_ shall distinguish them by the term anomalous. 

The following TaBLe contains the names and com- 
_ ponent parts of all the acids belonging to each of these 

orders, as far as they have been ascertained. 
சீ ்‌ 

டர ட்‌ கி தத்த உடலம்‌ a 
..... GkDERt— Crystallizable. Volatilizable. 
  

அண்டை... 43 _., Constituents. 
  

1. Acetic. 
2. Benzoic 

‘| 3. Succinic - 
Carbon, hydrogen, oxygen. | 

4. Camphoric க கக்‌ =o 
  

—Orver Il. Crystallizable. Not volatilizable. 

. Oxalic 
. Mellitic : 
-Partauie = gj 4 ee ப 
மே... | Carbon, hydrogen, oxygen. | - 
. Sebacie Get er a = டம்‌ 

. Saclactic — 
. Laccic 

  

  SI
 
A
w
 
B
w
 

YP 

 Orper Ill. Not crystallizable. 

I Malic 

{Site | Coben brétogens oxygen. 
  

Orver IV. Anomalous. 
  

| 2. Gallic __| Carbon, hydrogen, oxygen. 
  

4 2. Prussic Carbon, hydrogen, azote. — 
  

2. Sulphureted 
hydrogen - Sulphur, hydrogen. -       
  

கந 

Chap. IV. 
Neer எனவவ 

Table of ட்‌ 
1116 ௦௦0௨0. 
பைற!



 



 



 



பல ® ACETIC.” 

‘auch soever it be concentrated, crystallizes or congeals | 

at the temperature of —22°. 

- 3. When acetat of copper, reduced to powder, is put 

now retort and distilled, there comes over a liquid at 

first nearly colourless and almost insipid, and afterwards 

a highly concentrated acid: The. distillation is to be 

continued till the bottom of the retort is red hot. What 
remains in it then i is only a powder of the colour of 
copper. "Lhe acid. proauct, which should be received 

நீர. 

Chap. IV. 
ட்‌ ரு 

Prepara- 
tion of a- 
cetic acid 

in a vessel by itself, is tinged green by a little copper © 
which passes along’ with it; but when distilled over 
again in a gentle heat, it is obtained perfectly colourless 
and transparent. The acid thus obtained i is exceeding- 

ly, pungent and concentrated. Tt was formerly distins 
guished by. the names of radical vinegar, and vinegar’ 
of Venice: =u E 

This process was known to the alchymists, and had 
often been repeated by chemical philosophers ; but the 
product was considered as merely highly concentrated 

acetous acid, a Berthollet published his experiments. 

onit in 1785 *. ‘That skilful philosopher affirmed, that 

it differs ட acetic acid in taste and smell, in its afh- 

nities for other bodies, and in the compounds which it 

forms with them. When it is obtained from acetat of 

copper. by distillation, the powder which remains in the 

fetort consists chiefly of copper in the metallic state. 

Hence he supposed, that the acetic acid gave out phlo- 

giston to. the copper and received from it oxygen. 

When the existence of phlogiston was disproved, this 

theory was a little alteted. It was concluded, that du- 

  

# Mem. Par. 1783: 

நக்‌ 2 

Supposed 
different 

. from aces 
tous.
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௯ 

i charcoal which remains in the retort when equal- quan- 

tities of each saturated with potass are distilled, he con- 

cluded that acetous acid contains a smaller proportion 

of carbon than acetic acid. And this he considered as 

the cause of the difference in their properties, 

In 1800 a-new set of experiments on the same ட 

ject was. published by Mr Dabit of Nantes*. This 

chemist endeavoured to~ prove that acetic ட contains 

_ a greater ‘proportion. of oxygen than acetous. When 

he distilled a mixture of acetat of potass and sulphuric 

acid, the product was acetic acid; but when he substi- 

tuted muriatic acid for sulphuric, he obtained acetous. 

it 7 

Chap. IV. 

acid ; but when to this last mixture a little black oxide * 

of manganese was added, he assures us that he obtain- 

edacetic acid. And in none of these ‘cases was there. 

‘any carbonic acid emitted till towards the end of the 

distillation. . 

The experiments of Dae have at last finally set- 

‘fled this dispute, by demonstrating that acetous and a- 

cetic acids differ merely i in concentration. This able 

chemist repeated the experiments of Adet, which: he 

found perfectly accurate, and performed several new 

‘ones ; all of which left no doubt that acetous and acetic 

acids contain precisely the same proportion of oxygen. He 

next tried the opinion of Chaptal respecting the propor- 

tion of carbon in each. _ When equal quantities of ace- 

tic and acetous acids are combined with potass or s0- 

da, the dry salts distilled leave the same quantity of 

charcoal, and yield the same quantity of other products. 

ee reduced. to the same specific gravity, the two 

  

# Ann. de Chim. xxxvili. 66. 

13 

Proved to 
be the same.
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acids orn precisely the same salts with all alkaline and 

earthy bases. Finally, 806015 acid gradually becomes 

acetic acid when distilled repeatedly off dry muriat of 
lime 5 and i in this case no gaseous body whatever is e- 

volved. From these facts, it is impossible to entertain 
a doubt that the two substances are essentially the 

same, and that these apparent differences are owing to 
the great quantity: of water with which acetous acid 73 
diluted, and the mucilaginous matter which it i 
retains *. 

The same results were ட also by Ribas! ‘who 

had drawn the same conclusions before he became ac- 

quainted with Darracq’s paper 4 Henceforth the term 

acetous acid must either be wholly dropt by chemists, 
or employed in a sense ம்‌ from what was former, 

ly affixed to it. 

4. This atid i is transparent and colourless like water. 

Tt has a peculiar aromatic smell when in the state of 

acetous acid; but concentrated acetic acid, when pro- 

cured in the usual way, has an empyreumatic odour, 

mixed with the. natural smell of vinegar, « owing toa 

~ small portion of oil formed during the process. ர 

A much easier method of obtaining acetic acid than 

that commonly used has been lately pointed out by Mr 
Badollier apothecary at Chartres. All that is necessary 

“is to distil a mixture of equal parts of acetat of lead 

~ and sulphat of copper in a glass retort. The acid comes 

over perfectly pure on the வடடல ‘of a moderate 

heat {. 5 ்‌ : 

  

** Darracq, Ann. de Chim. xli. 264.- { Jour de Phys. \vi. 2x0. 

{ Ann. de Chim. xxxvii. 111. ்‌ ்‌ zit
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Lhe specific gravity of distilled vinegar varies from 
1.007 to 1.0095; but radical vinegar is much more 

_ concentrated. In that state it is extremely pungent 

and acrid ; and when it is applied to the skin, it red- 

dens and corrodes it ina very short time. It is exceed- 

{ngly volatile; and when heated in the open air, takes 
fire so readily, that one would be tempted to suspect 
the presence of ether init. It unites with water in 
any proportion; and when concentrated the mixture 
evolves a good deal of heat. 
5. Courtenvaux had long ago, பது that the last 

‘portions of acetic acid, which come over during the 

distillation, were susceptible of crystallizing in a mo- 

t19 

Chap. IV. 

derate cold. Lowitz has employed a very ingenious - 

method to obtain this acid in the state of crystals. He 

makes distilled vinegar into a paste with well-burnt 

charcoal, and exposes the mixture ¢o a heat not above 

212°. The watery part is driven off, and the acid re- 

mains. A stronger heat drives off the acid itself in a 

_very. concentrated state. By repeating this process it 

_ may be obtained in crystals. © 

6. Neither oxygen gas nor air have any very marked 

‘action on this acid: nor do the simple combustibles or, 

-incombustibles. alter it at the common temperature of 

the atmosphere. 

அண்டம்‌ capable of oxidizing iron, zinc, lead, copper, 

-nickel, tin. It does not act upon g cold, silver, platinum, 

mercury, bismuth, cobalt, antimony, arsenic. Its action 

on tellurium, tungsten, molybdenum, uranium, titani- 

um, and chromium, has’ not been tried. 

8. It combines with alkalies, earths, and metallic ox- 

‘ides, and forms compounds known by the name of 

pegtats. 
Hg 

Action of 
simple bo= 

' dies.
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Book [1 9: Its affinities re as follows : > Division I. - ்‌ ge 
\ Barytes, 

Potass, | 
Soda, ; 
Strontian, 

2, Lime, - 

Ammonia, 

ட்ட Magnesia, 

Metallic caides, ள்‌ 

Glucina, ' 
: Alumina, 

Zirconia. ~ a 
ro. It is cecomposed by sulphuric and nitrye ace 

The action of the other acids on it has scarcely been 
examined. It dissolves ம agi aod absorbs care 
bonic acid. ee Se a 

tr. It has the property of combining ர a great 
number of vegetable bodies, such as sets mucilage, ane 
aromatics. bs ்‌ pols 

ons 12. When nitric acid is 7. to act on this acid, it 
1011. 

converts it into water and carbonic acid. - When acetic 
acid, combined with a fixed alkali or earth, is exposed 
to a strong heat, it is almost completely decomposed ; 

aaa water, carbonic acid, and carbureted hyrogen gas, are 
emitted, and the base remains mixed with a quantity, 
of charcoal. From these facts it follows that it is com- 
posed of carbon, hydrogen, and oxygen, into which all - 
these products may be ultimately resolved. But, the 
proportion of these ingredients ae not been ascertained 
with precision. 

By distilling 7680 grains of acetat of oie Dr Hig- 
gens obtained the he following products *: 
  

_ ® Higgens on Acetous Acid, p. 26.
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_ Therefore 3814.006 grains of acetic acid are coms | 

posed of 1944.966 — 29.1 = 1915.866 grains of oxy- 

gen, 532.4584 grains of hydrogen, and 1368.6816 
grains of carbon. Consequently 100 Bae pf acetic 

acid are compered of 

50.19 oxygen 

43.94 hydrogen 

35.87 carbon 

  

109.00 

‘These numbers can only be considered as very imper« 
fect approximations to the truth; for the object of Dr 
Higgens was not'to ascertain the proportions of the in- 

gredients which compose acetic acid ; and therefore his 

experiments were not conducted with that rigid accuracy 

which would have been necessary for that purpose. Mr 

Proust has rendered it probable that azote likewise is 2 

component part of acetic acid; an opinion which had 

been entertained by Lavoisier. 

  

SECT 11. 

OF BENZOIC ACID. 

Bewzor, or Benjamin as it is sometimes called, is a 

kind of resin brought from the East Indies; obtained, 

according to Dr Dryander, from the styrax benzoe, 2 

" tree which grows in the island of Sumatra. This sub- 

stance consists partly of a peculiar acid, described as 

long ago as 1608 by Blaise de eo in his Treas
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process, the calcareous earth combines with the acid of 

on pee benzoin, and separates it from the resinous particles of 

Properties. 

this substance. A snfall~quantity of the resin is dis- 
_ solved by the lime-water, whence it acquires a yellow 

colour. All these clear yellow leys and decoctions are 

to be mixed together, and boiled down to 24 parts, which 

ar¢ then to be strained into another glass vessel. 

» After they are grown cold, றப acid is to be விடப்‌ 

ed, with constant stirring, till there be no further pre- 

“ ¢ipitation, or till the mass tastes a little sourish. The 

benzoi¢ acid, which was before held in solution by the 

lime, precipitates in the form of a fine powder. ; 

Eg, Benzoic acid, thus obtained, is a fine light whitish 
_ powder, which is not brittle, but has rather a kind of 

ductility. Its taste is acrid, hot, and somewhat bitter. 

Its odour is slight, but peculiar and aromatic *.. Its 

specific gravity is 0.667 +. It hardly affects the infu- 

sion of violets, but it reddens 1 that of turnsole, a 

when hot f. 

Heat volatilizes this acid, and makes it give out 3 

strong odour, which excites coughing. When exposed 
to the heat of the blow-pipe i in a silver spoon, it melts, 

becomes * as fluid as water, and evaporates without ta- 

king fire. It only burns when in contact with flame, 

and then it leaves no residuum behinds When thrown 

upon burning coals; it rises in a white smoke. When 

allowed to cool after being melted, it hardens, anda ra- 

  

  

_ € This odour is owing to a small’ portion of aromatic ofl which ad-" 
heres to the acid. It has been obtained without any smell by Giese 

‘See Phil. Mag. xiv. 331. 

+ Hassenfratz, Ann. de Chim. xxviii. 12. 

¢ Morveau, Encyc, MetBod. Chim. i. 44.
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_ Mr Kosegarten, by distilling nitric acid off camphor 
eight times successively, obtained an acid in crystals *, 

to which the name of campboric acid has been given. 
1. His experiments have been tepeated by Mr Bouil- 

lon.La Grange. The process for obtaining camphoric 
acid, as described by this chemist, is as follows: Put 

into a retort one part of camphor and eight parts of ni- 

tric acid, of the specific gravity 1.33. Distil with a 
sand heat. A.great deal of ritrous gas and carbonic 

acid gas is emitted, and alittle camphor sublimes. This 

process must be repeated three times on the same cam- 

phor ; so that 24 parts in all of nitric acid are neces- 
sary. After the third distillation, when the retort is 
allowed to cool, a number of crystals make their appear-_ 

ance init. These are campboric acid. ‘They amount 

to somewhat less than the half of the camphor, em- 
ployed. 

2. Camphoric’ acid thus ட்‌ | is in snow-white 

crystals, of the form of parallelopipedons+. ‘These 
crystals effloresce in the air {. 2 

Camphoric acid has a slightly acid bitter taste, and a 

-smell like that of saffron. 

It reddens vegetable colours. - 

3. It is soluble in 200 parts of cold water, according) 

to Kosegarten ; in 96 parts of water.at the temperature | 

_ of 60°, according to Bouillon La Grange. Boas wa- 

ter dissolves ~,th of its weight. 

According to Kosegarten, it is insoluble in alcohol ; 

according to Bouillon La Grange, alcohol dissolves it ; | 

  
  

i கட்டன்‌. de Cumphora, kc. 178 5: 41d: 

¢La Giang : § Kosegatten. 
yee 
சு
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small quantities of nitric acid, amounting | in all to two 
ounces, a saline brown deliquescent mass will be forms 

ed, weighing halfa dram, of which about a half will be 

lost by a farther purification. The crystals obtained 
thus at different times may be purified by solution and 

crystallization, and by digesting the last lixivium with 

some nitric nen) and evaporation with the! heat of the 

sun.” ட 

By the same process a ன்னா it foe gum ்‌ 

arabic, alcohol, and honey ; Scheele, Hermstadt, Wes- 

trum, Hoffman, &c. from a great variety of other, சே 

- த6(2016 நா௦ம்ட௦11015 $ ஊம்‌. Berthollet from a great num 

ber of animal substances. eee, டல 

It is of great consequence not to use too much nitric 

acid, otherwise the quantity of oxalic acid will be dimi- 

nished 3 and if a, very great quantity of nitric acid be 

-used, no oxalic’ acid will be obtained at all*. On the 

Propertigs, 

Action of 
heat, 

contrary, Hermstadt affirms, that if too small a quanti- 

ty of nitric acid be used, the acid obtained will not be 

the oxalic, but the tartaric. But I have not ug 

this confirmed upon trying the experiment. 

2. Oxalic acid, thus prepared, is in the form of four- 

sided prisms, whose sides are alternately larger, and 

they are terminated at the extremities by two-sided 

summits. ‘They are transparent, and of a fine white _ 

: colour, with considerable lustre: they have a very acid 

_taste, and redden vegetable blues. 

3. When this crystallized acid is exposed to beak in 

an’ open vessel, there arises a smoke from it, “which afe 

fects disagreeably the nose and டட The residuum 

  

* Bergman. 

  

 



 



“ SOMBUSTSELE ACIDS, 

பண்‌ oxali¢ acid has a very acrid taste when it is concenttas 
: —~ ted; but a very agreeable acid taste when உரிக்க த்‌ 

luted with water™. ; : 

It changes all vegetable ன ஷ்‌ சந்தை toa ea 
One grain of crystallized acid, dissolved in 1920 grains 

of water, reddens the’ blue paper with which sugar 
loaves are wrapt: one. grain of it, dissolved in 3609 

grains of water, reddens paper stained with turnsole}.? 

According to Morveau, one part of the crystallized acid 

is sufficient to communicate a pene acidity to 2633 

parts of watery. 

Its fixity is such, that: none-of it is sublimed sn 
water containing it in solution is raised to the: boiling 

temperature. el 
~ DE simple 5. Oxalic acid is not affected by exposure to the air, 

sau or to the action of oxygen gas. The effect of the 

simple combustibles on is has not been tried. 
— It is capable of oxidizing lead, copper, iron, tin, diss 

-tnuth, nickel, cobalt, zinc, manganese. 

It does not act upon gald, silver, platinum, mercury. 

6. Oxalic acid combines with alkalies, earths, and 

. metallic oxides, and forms. salts known by ne name of ~ 

oxalate. 

4. Muriatic and acetic acids dissolve’ Oxalie acids but 

without altering it. Sulphuric acid decomposes it 
partly by the assistance of heat, and.a quantity of char- 
coal is formed. Nitric acid decomposes it at a boiling 
heat, and converts it into water and carbonic acid |. 

From this result, and from the products obtained by 

i ee 
® Bergman. $்‌ Ibid. bia. Method. art. Acide Saeebarig 

§ Bergman. "| Fourcroy, vii. 2



0400, wipe ததர 
ஆ 

distilling pure oxalic acid, it follows, that this acid is Chap. W. 
composed of oxygen, hydrogen, and carbon. Fourcroy =< ~ 
informs us, that Vauquelin and he have ascertained that 

it is: composed of. 7y-oxygen பட Composi- 
க ; ‘ லட்‌ ்‌ tion. 

13 carbon 

to hydrogen 
  

aie tog * : 
_ But the experiments upon which this result is found: 
ed have not been published ; so that it is impossible to 
judge of their accuracy. 

8. The affinities of oxalic acid, contig to Pe Afiinition 

sa, are as follows : gee pte 

: Lime, 

ee ச மிதா, * 

 Strontian, ~ 

Magnesia, 
Potass, 

Soday த்‌ 

Ammonia, 

Alumina, ~ : 

This acid is too expensive to igs னிவன்‌ for hi 

purposes of domestic economy ; but it is extremely uses 

ful in chemistry to detect the presence of lime held in | 

solution. For this purpose, either a little of the pure 

acid, or of the soluticn of oxalat of ammonia, is dropt . 

into the liquid supposed to-contain lime. If any be 

present; a white powder immediately precipitates f. 

  

* Fourcroy, vile 224... 

+ Provided the liquid does not contain an excess of any of the more 

powerful acids. In that case the excess must be saturated with ammo- 

nia‘before adding the oxalic acid. .
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ing it to. neean: re உர it in the கட 
——— _ Transactions for 1770. | It: consisted in boiling tartar 

with lime, and in decomposing the tartrat of lime ae 
- formed by means of sulphuric acid. 

1. The process employed at. ட for obtaining t fare 
taric acid, which is the same with that of Scheele, is the - 

following : Dissolve tartar in boiling water, and addto | 

the solution powdered chalk till all effervescence ceases, 
and the liquid ceases to redden vegetable blues. Let 
the liquid cool, and then pass) it through a filter, A 

quantity of tartrat of lime (which is an insoluble white, 
| powder) remains upon the filter.. Put this tartrat,, pre- 
viously well washed, into a glass cucurbite, and pour 
on it a quantity of sulphuric acid equal tothe weight ar 

the chalk employed, which must be diluted with water. 
Allow it to digest for 12 hours, stirring it occasionally. 

ved in the liquid part. Decant of this last, and try whe- 

ther it, contains any sulphuric acid. This is done by 

dropping in a little acetat of lead ; a precipitate appears, 

which is insoluble in acetic acid if sulphuric acid be 

| _ present, but soluble if it be absent. If sulphuric acid 

Properties. 

be present, the liquid mugp be digested again on some | 
more tartrat of lime; if not, it is to be slowly evapo- 
rated, and about one third part of the weight of the tar- ~~ 
tar employed is obtained of crysfallized tartaric acid.. 

2. The form of its crystals is so irregular, that every 

chemist who has treated of this subject has given a dif 

ferent description of them. According to Bergman, 
they. generally consist of divaricating lamellze * 5. ace 

  

ர்‌ Bergman, iii. 368. | 

ம 

- The sulphuric acid displaces the tartaric : ‘sulphat. oflime — 

_ femains at the bottom, while the tartaric acid is dissol-.



AARTARIC. 

cording to wan Packen, they assume ன்‌ the form 
of long pointed prisms * ; Spielman and Corvinus 1ல்‌. 
tained them in groups, some of them lance-shaped, o- 
thers needle-formed, others pyramidal. Morveau ob-. 

143 

Chap. We 

_ tained them - கணக னா specific gravity is 
1.59629. ப ் 

3 Crystallized tartaric acid does not experience: any 
a change i in the open airs but heat decomposes it altoge- 
‘ther: in the open fire it burns without leaving any 
other residuum than a sp 

  

longy chareval, which general- — 
ly contains a little lime. : When distilled in close vese _ 
sels, it is converted into carbonic acid gas and carbu- 
reted. hydrogen gas, a coloured oil, and a reddish acid ° 

liquor, which was formerly distinguished by the name 

of pyrotartaroxs acid, but which Fourcroy and Vauque- 
din, have lately ascertained to be merely acetic acid. 

impregnated with oil ||. 

4. Tartaric acid dissolves readily in water, Bergman 

obtained a solution, the specific gravity of which was 
1,250 8, Morveau observed, however, that crystals 
formed spontaneously i ina solution, the specific gravi- 
ty-of which was 1.084. It is not liable to spontaneous 

decomposition when dissolved in water, unless the so- 

Jution be considerably diluted. > 

5s Neither its action on “oxygen gas nor on simple Action of 

_eombustibles and incombustibles has been examined ; 
but it is probable that it is not capable of producing any 

  

/#® De ‘Salle Essent, Acidt Tartari. + Analecta de Tartare, 

$ Encyc. Method. Chim. t. 323 ; i 
§ Hassenfratz, Ann. de Chim. xxviii. 1. {| Thid. க. ரா. 

{ Bergman, i, 250, : க பிறு அல்‌ 

“simple ‘bo- 
dies.



 



 



 



- CITRIC. ee : 

_ tals also were bifick. By repeated solutions and evapo- Chap. 13. 
rations, this-black matter was separated, and found to அவம்‌ 
be charcoal. “Hence he concluded that mucilage had 

been present; for mucilage is composed of carbon, hy- 

drogen, and oxygen ; sulphuric acid causes the hydro- 
gen and oxygen to combine and form water, and char- 
coal remains behind. It is not certain, however, as Mr 
“Nicholson remarks very justly *, that the sulphuric acid 
may not act upon the citric acid itself, and that the 

_ charcoal may not proceed from the decomposition of it 5 
at least the experiments of Mr Dizé are insufficient to 

prove the contrary. In that case, the smaller the € eX- 

_ gess of sulphuric acid used the better. 

Proust, who has published a memoir on the preparas 
tion of citric acid in the Journal de Physique for 1801 ty 
has observed, that this is actually the case. When too 

“much sulphuric acid is employed, it acts upon the citric 

acid, chars it, and prevents it from crystallizing. This 

error is remedied by adding a little chalk. This che- 

mist has ascertained, that 4 parts of chalk require for 

‘saturation 94 parts of lemon. juice. The citrat of lime. 

‘obtained amounts to 72 parts. To decompose ‘this, 20% 

parts of sulphuric acid, of the ema gravity t.a5, are 

necessary: 

ea. The crystals of citric acid are Sdhombatdal prisms, Properties 

the sides of which are inclined to each other at angles 

of about 120 and 60 degrees, terminated at each end by 

four trapezoidal faces, which include the solid angles f. 

They are not altered by exposure to the air. Their 

taste is exceedingly acid, and even excites pain; but 

  

® Nicholson's Fournal, ii. 43. « $ Four. de Phys, li. 366. 

4 இட்டு Nicholson's Fournal, i. 33- EE ee’ 

Kz
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“BECT IX. 

oF SEBACIC ACID. 

* 

Cuemists had long suspectcd that an acid could bey . 
obtained from tallow, on account of the acrid nature of 
the fumes which it emits at a high temperature ; but it 
was M. Grutzmacher who first treated of it particular. 
ly in a dissertation De Ossium Medulla, published in 
1748}. -Mr-Rhodes mentioned it in 17535 Segner 
published a dissertation on it in 1754 ; and Crell exami- - 
ned its properties very fully in two dissertations pub: 
lished in the Philosophical Transactions for 1780 and 
1982. It was ee at first acid ம்‌. _ and afterwards 
sebacic acid. 

But at the period when these டட. made. their 
experiments, the characteristic properties of the different’ 
acids were not sufficiently known to enable them to dis- — 
tinguish acids from each other with precision. T henard 
examined the subject i in 1801, tried all the’ processes of 
Crell and Guyton Morveau, and found that the acids 
procured by them were either acetic or the acid employ- 
6௫ the process. Real -sebacic acid had hitherto ¢- 
scaped the examination of cherhists. It may be Le 
cured by the following method, for ‘which we are in- 
debted to Thenard +. : 

1. Distil hog’s lard, wash ae prod uct ஸ்‌ hot wate 
separate this water, and drop into it acetat tof lead. A 

  
  

“Leonhard f Ann. deChim. 2xxix. 194.”
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[Book H% whatever it is, when united with lime, is separated by Diviston id. 
the oxalic, and must therefore be different from it: 86... 

“it would be. absurd: to suppose’ that an acid could dis- 
place itself *. The saclactic acid must therefore be cons 
sidered as a distinct oe since it கர. peculiar pros 

, perhicss = = ; 
’Prepara- 1. Saclactic acid may be வல்ல by the டை 
ட process : ‘Upon. one part of gum arabic, or other simi- ~ 

lar gum, previously put: into a retort, pour.two: parts of . 
nitric acid. Apply a slight heat for a shor? time, “till ~ 
alittle nitrous gas and carbonic acid gas comeover ; then 
_allow the mixture to cool.. A white powder gradually 
precipitates, which may be easily ee by filtration. 
Thisp owder is saclactic acid +. 

Properties. 2. Saclactic acid, thus: obtained, is under the en of 
a white gritty powder, with a slightly acid taste. 

- Heat decomposes it. When distilled, there comes 
over an acid liquor which crystallizes in needles. on 

- cooling, a.red coloured acrid oil, carbonic acid’ gas, and 
carbureted hydrogen gas. There remains in the retort 
a large proportion of-charcoal, _ 

~ Saclactic acid, according to Scheele, is soluble in 60 
parts of its weight of boiling water "but MessrsHerm-  - 
stadt} and § Morveau found, that boiling water only 
dissolved {ith part: it deposited about 4th part on. 
cooling in the form of crystals|. es ழ்‌ 

The solution has an acid taste, and reddens fips ee 
sion of tumsole 1].. Its specific gravity, at the ae 
ture of 53.7°, is T.co15 **. 

a ag 

% Morvean, Encyc. நகர்கள்‌ 1. 29%. ~ ர்‌ Fourcroy, vii. 146. 
3 Phys. Chem. § Encjc. Method. i. 290. |} Scheele. 
§ Id, "+ டப்ப bid. : 2 

ர 5 ©
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of extractive matter டஸ்டர்‌ behind. The distilled its 2 

quor while hot smelled like newly baken bread, and was 
perfectly transparent and yellowish. A shred of paper 4 
stained with turnsole, which had been put into the re- 
ceiver, was not reddened ; nor did another. which*had 

been immersed in a solution of sulphat of iron, and alse 

placed in the receiver, turn to a blue colour pice த 
moistened with the solution of potass *. 

_ About zoo grains of this distilled liquid bog evae 
porated till it grew turbid, after being set by for a 

night, afforded acicular erystals, which under a lens ap- 
peared ina group not unlike the umbel of parsley. . The 
whole of them did not amount to the quarter pt a ety 

They tasted only bitterish. 

Another 100 grains being evaporated to dryness in” 
a very ‘low temperature, a blackish matter was left be- 

hind, which did not entirely disappear. on heating the 

Spoon containing it very hot in the naked fire; but on 

heating oxalic acid to a much less ட்டு it evaporated 

and left not a trace behind. 

Carbonat o of lime dissolved imthis கண்டை liquid with. 

effervescence. The solution tasted bitterish, did not _ 
turn paper stained with turnsole red, and on adding to | 
_it carbonat of potass a copious precipitation ensued. A 

little of this solution of lime and of alkali being eva~ 

~ porated to. dryness, and the residuum made red hot, no- | 
thing remained but carbonat of lime ané ee of 

potass.. ‘ : 

This liquid ad not ர nitrat of = turbid, but 

it produced turbidness in nitrat and muriat of barytes. 

* 
  

* A proof that the acid was not the prussic;
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| 
ட | 

“A ook II. நயா, ல்‌ ௦181 ௭ was. to ascertain the கடமான்‌ parts: of prussic . 

uy acid. When oxy-muriatic acid is poured into prussic ரி 

acid, obtained by Scheele’s process, it loses its oxygen, | 

and is ‘converted into common muriatic acid. At the 

same time the prussic acid becomes more odotons and 

‘more volatile, less capable of combining with alkalies,’ ~ 
and precipitates iron from its solutions, not blue, but 
green. “Thus prussic acid; by combining with oxygen, 
acquires new properties, and is converted into a new 
substance, which may be called oxy-prussic acid. 18 
more oxy-murtic acid gas be made-to pass info prus- 

“sic acid, and it be exposed t to the light, the prussic acid 
‘separates from the water with which it was combined, 

and precipitates to the bottom in the form of am aro- — 
matic oil; which heat converts into a vapour insoluble 

in water, and incapable of combining with iron. When 
» the green precipjtate, composed of oxy-prussic acid and 4 

iron, is mixed with a pure fixed alkali, the oxy- prussi¢ | 

acid 15. decomposed, and converted into carbonat of ame 

| 

டி 

monia. 

- From these experiments, Berthollet concluded, that © 

prussic acid does not contain ammonia ready formed ; 

" put that itis a triple compound of carbon, hydrogen, 

and azote, in proportions which he was not able to as- 

certain. This conclusion has been still farther verified 

by Mr Clouet, who found, that when ammoniacal gas is is 

‘ made to pass through a red hot porcelain tube contain- 

ing charcoal, a quantity of prusste acid is formed *. | 

{Vhis experiment does not succeed unless a க்‌ ம்‌ 

heat be a to the tube ட்டம்‌. a 

  

® Ann. de Chim. xi. 30. + Jour. de V Ecole Polytechn, J. Hil. 4 36:



 



 



 



 



 



 



 



 



 



 



 



 



€CUMPFOUND COMBUSTIELES: 

  

5 க ப்‌ CHAP. V. 

oF COMPOUND COMBUSTIBLES: 

    

Tue compound combustibles ‘are almost all composett 

of carbon and hydrogen, or of carbon, hydrogen; and 

oxygen. They are a very-numerous class. df bodies; 

_ comprehending the greater number of animal and ve- 
__getable substances, and of the products obtained from 

ubstances. But the present state of chemistry 

not permit us to tae the term i in that comprehen- 

“sive sense: The investigation of vegetable and animal 

bodies is too incomplete ; their properties are too im- 

    
     

  

19$ 

Chap. V. ap. 

Number of 
compound 
combusti* 
bles. 

perfectly known to allow us to introduce them into the ~ 

first principles of the science; and the utility of the 

greater number of them as chemical instruments is too 

inconsiderable_to warrant any such introduction; even 
if their properties were completely investigated. For 

" athese reasons, it will be proper to treat in this Chapter 

of those compound combustibles only which are em- 

ployed in chemistry as instruments of i investigation, re- 

serving the remainder fr the Second Part of this Work. 

These may be reduced under five classes; namely, 

_ a: Fixed oils, 4. Ether, 

௮. Volatile oils, ச்‌ Tan. 

~3. Alcohol, : 
These shall form the subject of the following Settions. 

BE
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இதத. பந்தப்‌. ்‌. 

அகப்‌ 
rs ய்‌ 

OF VOLATILE OILS. 

ay ola ene ய called also’ essential ots, are டம 
guished by the following properties : ue 

1, Liquid; often almost as liquid as water ; 3 some- 
times viscid, 

2. Very combustible. 
3. An acrid taste and a strong fragrant odour. 
4- Boiling point not higher than 212°. 
5+ Soluble in alcohol; and imperfectly in water. 

__ 6, Evaporate without leaving any stain on paper. 
By this last test it is easy to discover whether they have 
been adulterated with any of the fixed oils. Let a drop 
of the volatile oil fall upon a sheet of writing paper, and 
then apply a gentle heat to it. If it evaporates without 
leaving any stain upon the paper, the oil is pure ; butiif 
it leaves a stain, it has been contaminated with some 

fixed oil or other. ‘ 

Volatile oils are almost all obtained. from vegetables, 

and they exist in every part of plants; the’root, the 

bark, the wood, the leaves, the flower, and even the 

fruit, though they are never found in the substance of 

_ the cotyledons ; whereas the fixed ails, on the contrary, . 

are almost always contained in nee bodies *. 

When the volatile oils are contained in great abun- 

  

® Fourcroy, vil. 3 33%
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COMPOUND COMBUSTIBLES, 

Water dissolves a small portion of volatilé oils, and 
acquires the odour and the taste of the oil which it 
holds in solution. 3 
When heated, they. evaporate very readily id ie 

out alteration. They are much more combustible than 
fixed oils, owing to their greater volatility. They burn 

-with a fine bright white flame, exhale a great deal of 

smoke; deposite much soot, and consume a greater pro- 
portion. of the oxygen of the atmosphere than fixed 
‘oils. ‘The products of their combustion are water and 

carbonic acid gas. From these facts it has been con- 
cluded that they are composed of the same ingredients 
as the fixed oils, but that they contain a Se pro=. 
portion of hydrogen *. 

‘When exposed to the action of cold they சரத like 

the fixed oils ; but the temperature necessary to produce 
this effect varies according to the oil. Some of them, 

as oil of anise and of fennel, become solid at the tem+ — 

perature of 50°: frozen oil of bergamot and of canella” 

become liquid at 23°; oil of turpentine at 14° +. Mar- 

gueronm exposed several volatile oils to a cold of ம? 

They congealed or rather crystallized: partially, and at 

the same time emitted an elastic fluid. These crystals 

consisted partly of the oils themselves, partly of other 

substances. Some of them had the properties of ௭2016 

acid f.. 

Volatile = wide exposed to the action of fight in 
ட்‌ 

    

¥ Proust has observed, that a quantity of volatile oil is formed when 

cast iron is dissolved in sulphuric or muriatic acid. It exhales in combi- 

nation with the hydrogen gas which is emitted. Hence the disagreeable 

odour of that gas. Four. de Phys. xlix. 155. 

it Margueron, Four. de Phys, xlv. 136. t Ibid.
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ose eae; and excluded from common air, undergo Chap. V. 
yee! 

very singular changes. Their colour becomes deeper, 

they acquire a great deal of consistency, and their spe- 
cific gravity is considerably increased. The cause of 

these changes is but. imperfectly known. Tingry, to 

whom we are indebted for these interesting researches, 

has proved that light is a necessary agent. It was sup- 

posed formerly that they’ were. occasioned by the ab- 
- sorption of oxygen; and when oxygen is present, it 

has been ascertained that it is absorbed: but Tingry has 

proved that the same changes go on when oxygen is» 

excluded. This philosopher ascribes. them to the fixa- 

tion of light. If this be the real cause, the quantity of 

light fixed must be enormous. For as the specific gravity 

of the oils is increased considerably while the bulk con- 

tinues the same, it is evident that the absolute weight 

must be increased proportionably. One circumstance, 

however, renders this conclusion somewhat doubtful, 

‘at least in its full extent; and that is, that the quantity 

_ of change was always proportional to the quantity of 

the oil and the quantity of air contained in the vessel *. 

_ ‘When exposed to the open air their colour becomes 

gradually deeper, and they acquire consistency, while 

‘they exhale at the same time a very strong odour. The 

air around, as Priestley first ascertained, is deprived of 

its oxygen, a quantity of water is formed, and the ous 

at last, for the most party: assume the form of resins f. 

டு த 

* Tingry, Four. de Phys. xlvi. 161. and 249. 

+ Resins are concrete vegetable juices; the distinguishing property of 

which is insolubility in water and solubility in alcohol. - Common resin, or 

resin, from which they derive their name, is one of them; and sealing 

» Wax consists almost entirely of another.



 



 



 



 



ன 

212 டட அதம. ப... 
Bo 

=e 

Book th “Alcohol i is exceedingly volatile, boiling at the seagate 
—— rature of 176° ; 3 in which heat it assumes ‘the form of ~ 

an elastic fluid, capable of resisting the pressure of the 
atmosphere, but which condenses again ‘into alcoho 
when that temperatureis reduced. In a vacuumit boils 
at 56°, and exhibits the same phenomena : -so that were 
it not for the pressure of the atmosphere, alcohol would 
always exist in thé form of an elastic fluid, as transpa- | 
rent and invisible as common air. ‘This subject was first 

‘examined with attention by Mr Lavoisier *. _ The facts 
however, had ech known long before. 

Akcohol is exceedingly combustible; and when set 
on fire, it burns all away with a blue flame, without - 
leaving any residuum. Boerhaave observed, that when . 
the vapour which’ escapes during this combustion is col- 

* lected in proper vessels, it is found to consist of nothing 

but water. Junker-had made the same remark : and 

Dr Black suspected, from his own observations, that 
the-quantity of water obtained, if properly collected, : 

exceeded the weight of the alcohol consumed. This 

observation was confirmed by Lavoisier; who found 

that the water produced during the combustion of alco- 

hol exceeded the alcohol consumed’ by about 3th part f- 

Composi- Different opinions were entertained by chemists about 

a the nature of alcohol. Stah] thought that it was com- 

-posed of a very light oil, united. by means of an acid to 

a quantity of water. According to Junker, it was com 

posed of phlogiston, combined with: water by means of 

an acid. Cartheuser, on the other hand, afarmed, that 

it contained no acid, and that'it was ee else, than 

h 1 

% Four de Phys, 8785. ்‌ + Mem. Par. 1782, P« 4903: 
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Division b. 
——— 

Sulphura- 
ted and 

Phosphora- 
ted alcohol. 

  

“COMPOUND. COMBUSTIBLES. ; 

From this ட and from that of Boe given te 
fore*, we see that in, whatever proportion these liquids 
are mixed, a mutual penetration and condehsation takes . 

_ place. This condensation, i in any given mixture, Teach. 
es its maximum very slowly; a proof that the யாக 

enter into combination - very slowly. Hence the appa- 

rent muddiness after mixture. The condensation is the 

greatest possible when equal parts of water and alcohol , 

constitute the mixture. It then amounts to almost ,! ae 

-of the whole. This condensation diminishes asthe pro- 

‘portion of either of the ingredients is diminished; but 

it diminishes much faster when the water exceeds.than 

awhen the proportion of alcohol is greatest. Thus ina 

mixture of one part of water and ten parts of alcohol, 

the condensation is ,1, of the whole; whereas in @ 

mixture of one part of alcohol with ten parts of water, 

‘it amounts only to 3, of the whole. 
Neither common air nor oxygen gas has any action. 

upon alcohol. 

Alcohol has no action upon sulphur while ee ‘but 

when these two bodies are brought together both i in the 

state of vapour, they combine and form a reddish sul- 

phuret, which exhales the odour of sulphureted hydro- 

- gen gas. ‘This compound contains about 60 parts of 

alcohol and one part of ae The sulphur is oa 

pitated by water. 

Alcohol dissolves also a litle phosphorus ia: ase 

son by heat. This phosphorized alcohol exhales the 

odour of phosphureted hydrogen gas. “When a little: of, 

it is dropt into a glass of meter a flame ayy makes 

  

# See p- 15. of this Volume. :
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Book Ii. 
Division I. 

Prepara- 
“tion. 

COMPOUND ioe ao LES. 

oleum vitrieli dulce*. ரந படட்டும்‌ obscurely hifted 
at in some of the older chémical authors ; but little at 
tention was paid to it till a paper appeared i in the Phi-. 
losophical Transactions for 1730, written bya German 
who called himself Frobenius +, containing a number of 
e@xperiments on it. In this paper it first received the 

_ name of ether.” The German chemists long distinguish. 
ed it by the name of naphtha. 

1. Sulphuric ether is usually prepared by the follow- 
ing process: A mixture of equal parts of alcohol and 
sulphuric acid is put into the retort, to which a large 

receiver is then luted. It is proper to surround the re- 
ceiver with ice, or at least with cold water. Heat is’ 
applied; and as soon as the mixture boils, the ether 

comes over and is condensed, and runs in large strie 
down the sides of the receiver. As soon as it amounts — 
to one half of the alcohol employed, the process must 
be stopt. The ether thus obtained is not oe pure, 

almost always containing a little sulphurous acid. ‘ 

This acid may be separated by pouring the ether 

on a little potass, and distilling it over again by means 

of a moderate heat. Mr Dizé affirms that black oxide 

of manganese produces this effect still amore completely 

than potass. All that is necessary is to mix a quanti- - 

ty of this black oxide in powder with the impure ether). . 

and to let it remain for some time, agitating it occasion- 
ally. The sulphurous acid is converted into sulphuric, 
‘and combines with the manganese. The ether is then 

to be distilled over by the heat of a water கடும்‌. 

  

* ee iv. 98. : 

+ The name was supposed to have been. ட 

$ Four- de Phys. xivi. 298-
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-Book I. 
Division L 

- saturated with an alkali, and the ether separated by dis - 

COMPOUND COMBUSTIBLES. 

have been proposed by chemists, as the distillation of a 
mixture of sulphuric acid, nitre; alcohol, &c. But the — 
process preferred by artists. is that of Chaptal as cor- 
rected by Proust. A large retort is luted to a glass 
globular vessel furnished with a tube of safety. From 
this globe a tube passes to a second, likewise furnished 
with a tube of safety; and to this last vessel is con- 

nected three Woulfe’s bottlés in the usual way, which 

must be half full of alcohol. A mixture of 32 parts 
of alcohol and 24 of acid, of the specific gravity 1.3, is 

put into the retort. The heat of a chaffing dish is ap- 
plied, and removed as soon as the effervescence begins. 

The greatest part of the ether is detained by the alco- 
hol in the first Woulfe’s bottle. - This mixtiire is to be 

stillation *. — : ரபி 

‘Nitrous ether, by whatever process it is procured, is 

never pure at first, holding always in solution a consi- 
derable portion of nitrous gas: hence its extraordinary 

volatility. It contains also a certain portion of nitric 
acid, and a little oil to which it owes its yellow colour. 

The nitrous gas separates spontaneously when. the ether, 

is mixed with a considerable porticn of water. By di- 

கட்டல்‌ 

¥ Proust, Ann. de Chim. xiii. 262.—Brugnatelli has proposed the Lg 

lowing method ; but I find that the proportion of ether obtained by it 

is much smaller than the other processes, though Brugngtelli affirms the 

reverse. Put an ounce of sugar into a retort, and pour over it two 

ounces of alcohol. Lute to it a large receiver with slips of paper, and 

then add three ounces of nitric acid. The sugar is dissolved, the mix- 

ture boils, and the ether passes over pure equal in weight to the al- 

cohol. See Four. de Chim. iii. 68.—Perhaps my want of complete SUCCESS 

-was owing to the use of a stronger acid than that employed by Brugaa- 

tell, 8 
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Book Il. _ Book W. oxy-sulphat of iron, a deep blue coloured precipitate im= 
‘mediately appears, consisting of the tan combined with 
the oxide. This precipitate, when dried, assumes a 
black colour, It is decomposed byacids. Jes 

When too great a proportion of oxy-sulphat of jroa 
is poured into a solution of tan, the sulphuric acid, set - 

at liberty by the combination of the iron and tan, is suf- 
_ ficient to re-dissolve the precipitate as it appears; but , 

the precipitate may easily be obtained by cautiously sa- 
turating this excess of acid with potass. When the ex- 
periment is performed in this manner, all the oxy-sul- 
phat of iron which remains in the solution undecompo- 

sed is converted into sulphat. Mr Proust supposes that 

this change is produced by the’ tan absorbing oxygen 

from the iron. The same change takes place if oxide’ 
be mixed with a considerable excess of sulphuric acid, 

and diluted with water. Common writing ink ig a 
combination of gallat of iron and tannat of iron*. 

- When the infusion of galls is digested upon iron or 

its oxides, ablack solution is usually formed, which, ac- 

+ cording to Proust, when mixed with the usual propor- 
tion of gum, forms a very good ink. I find, however, 

that ink formed in this way is not quite so black as 

common ink f. j 
- : a ae 
  

® The infusion of nutgalls does not detect small quantities of iron in ” 

solution, provided there be an excess of acid, till that excess is saturated. 

- In making ink, the most important. pointis, to have a sufficient quan- 

tity of tan present. When the iron is in excees, the black particles gra- 

dually fall, and the ink becomés brown. If a plate of iron be kept 

in ink, the whole of the inky particles precipitate in a short time. 

Several other metals produce the same effect. Hence perhaps the reason 

why ink always becomes bad if kept in metallic vessels. The following 

formula, published by Professor Robison, answers well for making good 

ink : : ->
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Division I 

€oMPOUND COMBUSTIBLES, 

| getables by the action of heat. Thus no tan can be deg 

tected in the decoction of coffee-beans unless they have» 

been roasted; but in that case their decoction precipi- 

tates gelatine *. * Beek 
15. From the ர of Mr Davy, we learn 

that the affinities of the different classes of bodies ca- 

pable « ‘of combining with tan : are e nearly i in the follows 

ing order. 

Earths, ௪ 

Alkalies, | 
Gelatine, 

Acids, ; ர்‌ 

Neutral salts. 

But the order of the individual substances belonging t to 
each of these classes remains still to be ascertained 

16. Mr Proust has annonnced it as his opinion, that 

there exist various species ( of tan in the vegetable king- 

dom differing from each other, like the oils, ethers, கேடி : 

He has even enumerated several of these varieties, and 

pointed out their characteristics 9. ee ட்‌ 

0 by no means unlikely that this opin is well 

ted till a process be ee for separating | tan from 

other substances, a and obtaining it in a State of purity 3 ay 

for the differences between the varieties of tan pointed 

out by Proust may | be owing t to the presence 0 ‘of foreign 

substances which disguise its properties. At any rate, 

this subject will come under our consideration more 

propetly i in the ‘sécond Part of this Work, when we 

enumerate the different vegetable substances that cone 

tain tan. 
  

% ட்ட Phil. ‘Mp. 1802, P ற. 350- 
ர்‌ Ann. de Ghimi alii. 94 + Phil. Trans. 1803; p. 269. —
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COMBINATIONS OF EARTHS: 

course the force of the affinities of those component 

parts which have a tendency to combine, must conspire 

with the action of the fire to destroy the cohesion of 

the parts; the consequence of which must be fusion. 

" ‘Whereas in the crystallite, the component parts having 

-had time to combine according to their affinities, in- 

stead of conspiring: with the divellent action of the fire, 

| oppose it by conspiring or coinciding with the force of 

cohesion, In the first case, two forces conspire to pro- 

duce fusion ; ;,in the second, only one. Something si- 

' milar to this may perhaps take place in those minerals 

which undergo a double fusion, the first.3 in a lower heat 

than the second. 

  

Cie Toad SAE Le 
1 3 

7 

SECT. 11. . 

. OF STONEWARE. 

Unoper the denomination stoneware I mean to com~ 

prehend all the different artificial combinations of earthy 
bodies which are applied to useful purposes. These 

vary in their names according to their external appear- 

ance, the manner in which they are manufactured, and 

. the purposes to. which they are applied. Thus we have 

porcelain, stoneware, pets, crucibles, bricks, tyles, &c. 

All these substances, however, are formed on the’ same 
principles, nearly of the same materials, and owe their 
good qualities ‘to the same causes. 

These combinations have been known from the re- 
“Motest ages of antiquity. Bricks were employed in 

285 

Chap. iL 

Definition, - 

History.
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810081 கற்‌, : 

‘sand; in order to prevent the vessel§ from contracting 

too m#tch during the baking.. 

Thus stoneware is composed of two materials, pure 

clay. .and sand ; and the beauty of the ware depends up- 
‘on the purity and fineness of these: two materials. 
What is called English stoneware is composed of to- 

, bacco pipe clay and powdered flints ; delft ware is com- 
posed of clay and fine sand ; and the coatsest wares of 
still more comnion,clay and sand. 

201 

Chap. L 
eat ey 

02 880022 
- ware. 

“The materials are ground very fine in a mill, then 

“mnixed. together, atid formed into 4 paste. The different 

-yessels ate coarsely moulded on thé potter’s wheel, and 

allowed:to dry till they.can bear handling. After this 
_ they receive their destined form completely ; and when 

they are sufficiently dry, they are covered with the re- 
_ Guisite enamel, and then put into the furnace and baked. 

Such, in general; is the method of. manufacturing 
stoneware. The particular processes followed in the 

_» making of porcelain are concealed by the manufacturers ; 
but the component parts are always analogous to those 
pointed out- by Reaumur: ‘The refractory ingredient is 
afine white clay, consisting essentially of alumina and 

silica, and the fusible ae isa mixture of siliceous 
- sand-and lime. : 

Ié is. necessary to lei the ian of ‘vessels, 
whether of stoneware or porcelain, both for the purpose ; 

ததி beauty and utility; for the body of the vessel, or 
biséuse as it is called, would not be sufficiently compact 
to contain liquids. Now. this. glazing is of three kinds, 
ie A vitrified எள்ளி oxide. 2: An enamel. 3. A glass. : 

The Giles 
zing. 

The first is applied ‘to the coarsest vessels, the second - 
to fine kinds of stoneware, the third to porcelain. 

| The glazing of .coarse vessels is formed Ee covering 
Se eh es 

a Lihue
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Book th 
Division 1] 

ee nifactory at Croisic for extracting soda from common 
salt by means of lime.’ Their process was exactly” the 
same with that of Scheele, only upon 4 larger scale. It 
does not appear, however, that the manufactory war 
ever éstablished. Berthollet has rendeted it probable : 

3. By iron: 

“Sane a 

patent from the French government to establish 4 maz’ 

that the soda which is found abittidantly on the west of. ; 
  

_ Egypt, is formed naturally by a similar process *. 
To Scheele likewise we are indebted for the discovery 

that cominiofi-salt may be decoinposed by iron. He ob- 
served that a ‘wooden vessel placed ina cellar, and con- 

taining brine, 12445 | iron hoops covered with an efflor- 
escence of soda:. This induced. him to dip a plate of 

iron info a solution of common salt, arid to’ sttspend it 

-in a cellar». After an interval of fourteen. days, he found 

Ris iron inerlisted with soda +. The same decomposi- 
tion takeS-placé also if zine or Pree be oe fof 
Sorte =" ரூ 

mon salt is less direct. It consists in displacing the mu= 
tiatic acid by means of somie other acid, which may be 
afterwards easily decomposed or displaced in its turn? 

thus the soda is left behind at last in a state of purity: 

The acids which have been made choice of are. the sul- 

phuric and the acetic ்‌ the boracic, phosphoric, and » 

arsenic acids might-indeed be employed, as they decom- _ 

2. The second method of ண்ட soda from com= 

ள்‌ 

0 201001) 5816 1 உ. ரந்த ஈச்ஷற கரமாக. 116 றா௦5 _ 
ducts i that case would be borat of soda, or the phos= 
‘phat, or arseniat, of the same base, according to the 

  

® Ann. de Chim, xxxiiie 345. + Scheele ii. 14: 

_ $ Athenas, Ana. de Ghim, xix. 925
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Book II. 
Division If, 
—— 

॥ 

SALTS. - 

Sp. 7. Benzoat of Aluminan, J 

' Tuas salt forms dendritical crystals. 

exposed to the air. 

- The other benzoats are entirely பண்ன 

ல்‌ 

Genus V. Succrnats. 

Tus genus of salts is as imperfectly known as the 
preceding. For the few experiments that have been 
made, we are indebted to Stockar, Wenzel *, Leonhar- 

di}, and Bergman {. But Mr Gehlen has announced 

his intention of publishing a very full description of 

i has a sharp 
hitter taste, is soluble in water, and deliquesces when 

     

5 c
o
b
a
l
t
 

ti
s 

த 

] 
these salts from his own experiments §. aes ’ 

Sp. 1. Succinat of Barytes. 

Tuts salt, according to Page is difficultly aie. இ 
1610 water. 

Sp. 2. Succinat of Lime. 

Tuis salt forms oblong, pointed, non-deliquescent 
salts, which are difficultly soluble even in boiling water. 
It is not altered by exposure to the air. It is decompo- 
sed by muriat of ammonia, and oy the fixed alkalins 
carbonats. 

* Wenzel’s Ve சரகர்‌ chaps dir Korii; 1777- t டும்‌ 5 

3 De Salibus Succinatis, 1775. © “ ne 

t On Elective Attractions, Opusc. iii. ௨01. ்‌ 

$ The alkaline succinats have been introduced ட்‌ this chemist with 
"great advantage to precipitate iron from its solution in acids, which it 

does more completely and in greater purity than any other known sub- 
stance. See ee 8 Beitrage, iii, 63. 4
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fone 

- CAMPHORATs. 

: Sp. dy Camphorat of. Lime. i 

Pars salt may be prepared by dropping into lime- 

| water crystallized campfioric acid. ‘The mixture is then — 
to be made bo: ling hot, passed throngh a filter, and eva- — 
porated to about jths of its volame. On cooling கோடி 

_ phorat of lime is,deposited. It has no regular shape ; 
_ but if the evaporation has been properly conducted, itis 

in: plates lying one above another, It is of a white co- 
lour, and has a taste slightly bitter. 

Water at the temperature of 60° dissolves very little 
of this salt 5 boiling water is capable of dissolving about 

_ giicth part of its weight of it. It is insoluble in alco- 

hol. ‘When exposed to the air, it dries and falls into 

powder. When’ exposed to .a moderate heat, it melts 
and swells up; when placed on burning coals,~or when 
heated in close vessels, the acid is decomposed and vo- 
latilized, and thedime remains pure, When sulphuric. 
acid is poured into a solution of this salt, it produces att 

insoluble precipitate. Nitric and muriatic acids precipi- 

tate the camphoric acid. 
Ttis composed of — 50 acid 

43 lime — 

4 water: ~ 

  

Too 

It is decomposed by the following salts: 

x. Carbonat of potass. 
2. Nitrat of barytes. 5 : 
3- Muriat and sulphat of alumina. 

4. Phosphat of soda *. 

  

® Ann. de Chim. ஜர்‌. அட்டா
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SALTS. 

இ 

1... தத்‌... Campbhorat of Alumina: 

To prepare this salt, alumina, precipitated by means 

of ammonia, and. well washed, is to be mixed with wa-_ 

ter, and crystals of camphoric acid added.» The mixture 

is then to be heated, filtered, and concentrated by eva- 

poration. This salt is a white powder, of an acid bit- 
© terish taste, leaving on the tongue, like most of the alu- 
minous salts, a sensation of astringency. Water at the 
temperature of 60° dissolves about =%.th part of its 

weight of this salt. Boiling water dissolves it in con- 
siderable quantities ; but it precipitates again as the 50௪. 

lution cools. Alcohol, while cold, dissolves it very 

sparingly ; but when hot it dissolves a considerable 

quantity of it, which precipitates also as the solution 

cools. This salt undergoes very little alteration in the 

air; but itrather parts with than attracts moisture. 

Heat volatilizes the acid; and when the salt is thrown 
on burning coals, it burns with a blue flame. . 

It is decomposed by the nitrats of lime and barytes*. 

Genus VII. Oxazats. 

Tats genus of salts was first made known by Berg- 

man, who described the greater number of them in his 

disségtation on oxalic acid, published in1776+. These 

salts may be distinguished by the following properties : 

1. When exposed to a red heat, their acid is decom- 

‘posed and driven off, and the base only remains be= 
hind. தி 

  

® Ann, de Chim. xxvii. 34. + Opusz.i, 260.



 



 



 



 



 
 

 



 



 



 



 



Division I. 
—— 

History. 

, Properties: — 

According to Mentet, they are ptisms, somewhat flat, 

SALTS. எ. 

and: Glee 16 while hot. On ae it deposites the 

pure salt in very irregular crystals. In this state it is 

sold under the name of crystals or cream of tartar. 

This salt attracted the- peculiar attention of chemists, 

probably in consequence of the extravagant encorniums 

and invectives bestowed on it by Paracelsus. It is call- 

ed. tartar, says he, because it: produces the oil, water, 

tincture, and salt, which burn the: patient as e// does, 
According to him, it is the principle of every disease 

and every remedy, and all things. contain the germ of 

it.. This ridiculous theory was combated by Van Hele 
mont, who gives a pretty accurate account of the form- 

ation of tartar in wine casks*. It was. known to Van 

Helmont, and even to his. predecessors, that” potass 

could be obtained from tartar : but it was long a dispu- 

ted point among chemists, whether. that alkali existed 

im it ready formed. Duhamel, Margraff, and Rouelle, 
at last established that point beyond a doubt ; but the 

other Component part of tartar was unknown, or very 

imperfectly known, till poled பரவக்‌ out the method 

of extracting it. 

The erystals of tartar are very smal and irregular. 

and mostly with six sides. . Tartar has an acid, and ra- 

ther unpleasant taste. It is very brittle, and easily re- 

- duced to powder Its specific gravity is 1.953 +. It is 

soluble in about 60 parts of cold water, and: in about 

30 parts of boiling water. It is not altered by exposure 

to the air; but when its solution in water is allowed#te 

  

* Tartari Viri Historia, Van Helmont, p. 224. 
- $ Hassenfratz, Aan. de Chim, xxvili. 12).
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: anak: : me 4. - Citrat of Potass.— 

ay வட்ட salt may be க்க dissolving bot of 
; _ potas in citric acid, and evaporating the solution to the 
requisite consistency. It is very soluble in water; does _ 

~ not crystallize easily ; and readily deliquesces when ex- 

posed tothe air. It is composed, according to Vau-" 
ம of»... e+» $5.55 acid 

44.45 potass 1] 
இர ட பட்‌. - 

100.00 * 

~ This’salt, or rather its solution i in water, is often. em- 

“ployed in this country as a medicine to allay ey, 

and put a stop to ககன்‌ ்‌ 

Sp. 5. Citrat of Sadag 

Tuis salt may be formed by the same process as the 
last species. ‘By proper evaporation, it is obtained cry- 

stallized in six-sided prisms, not terminated by pyramids. 

_ Its taste is salt and cooling, but mild. It is soluble in 

1% parts of water. When exposed to the air, it efflo- © 
resces slightly. “When heated, it melts, swells, bubbles 

up, blackens, and is ore According to Vaue 

  

-quelin, it is composed of . - 60.7 acid 
. pre ie 39-3 soda சு 

| 100.0 $ அ 

ம்‌ Sp. 6. Citrat of Ammonia. 
ட ்‌ 

~ Tuts salt, formed by dissolving carbonat of ammonia 

in citric acid, does not crystallize till its solution be eva-. | 

  

 Fourcroy, vis 207. மம்‌



 



 



 



 



 



 



 



 



 



 



 



 



 



$12 ' WATTS. 

Book Ml. gravity is 1.005 ; and-it has an_unpleasant bittecish - 
Division I. | அத லர்‌ ்‌ ்‌ 
teary taste. When evaporated to dryness, it yields*small _ 

crystallifle grains, soluble without alteration in water 
It is insoluble in alcohol. பகல Sa ia gan 

This triple prussiat may be used with advantage as 2 
test to ascertain the presence of metals Feld in solution. 
The only impurity which it contains is a little sulphat 
of lime. 

Sp. 10. Prussiat of Potass-and-iron. 

மித தவிர, known also by the names of prussian ala. 
2/2. ட பப Prussian test, triple prussiat 
of potass, &c. has been chosen by chemists as the best 
combination of prussic acid for detecting the presence 
of metals, and more ‘especially for detecting the exist- 
ence of iron. To chemists and mineralogists it is one 
of the most important instruments ever invented ; 2 
when properly prepared, it is capable of indicating whe- 
ther any metallic substance (platinum excepted) be pre- 
sent in any solution whatever, and even of pointing out 
the particular metal, and of ascertaining its quantity. 
This it does by precipitating the metals from their so- 
lution in consequence of the insoluble compound which 
it forms with them. ' And the colour of the precipitate 
indicates the particular metal, while its quantity enables 
us to judge of the proportion of metallic oxidé-contain- 
ed in any solution. : tay 

Importance, 

In order to be certain of the. accuracy of these re-~ 
sults, it is necessary to have a prussian alkali perfectly 
pure, and to be certain before-hand of the quantity, or 
rather of the proportipns; of its ingredients. To ob- 
tain a test of this kind has been the.object of chemists 
ever since the discoveries of Macquer' pointed ont ita
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