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I L
ACIDS OF COMMERCH.

I SULPHURIC ACID. 8430 + (H 4 0},

Sulphurie actd was originally known as oil of vitriel: it was
prepured from metallie sulplates (vicriols) by & high heat.  The
woid thus prepaced, was Jmpure; after the shemieal ot peaition
of ihe acid was discovered, ‘v was attemped to make it by the
diveet union of the clements, and 2z Uis cosld nob be effected Ly
simple combustion, it was proposed to burm the gulphur in son-
taot with a hody ahounding in oxygen, and ensily dessmposad,
The substance chozen for this purpose waa nitre {Nitrato of Po-
tagea), instend of which however, the Nitrate of Sada is now used.
When this plan was carvied feio practice, it wes not only found
successful, but o luss quankicy of nitvs waz required than appeaved
to be neceszary fram its chemica] constivation,  The proportions
now used are, one part of nitre to cight of salphur.  The prososs
was originally performed in globular veszels of glase; these wexo
expensive, and the quantisy of gas oblained swull,  The process
is now performed In chambera lined with sheet load, Tpon this
metal, sulpburie seid and its vepor heve but 1itkle aetion, and ita
sulphate when formed is insoluhle, nnd talies the shape of o cruat
upon the metal.  Tha form of che ghanber is alightly inclived to-
warde one eorner, snd is cavered with water ta the depth of thres
or four inches ; the mixture in placed in an iron vessel, whish fa
mounted ou & earviage, and when the sulphur has heen fgnited,
the earrings fe shoved theosgh a small door in the side of the



4 ACIDA OF QOMMERCE.

chamber, When the eombustion is comyplated, the water 32 found
to contain sulphuric aeid. ' obtain this acid, the water is evap-
orated by heat.  The evaporation {9 eommenced in open vossela
of lead, buk cannot be eomplatad in conasguence of the grest at-
tractivn between salphorie aeid and water,  The process is there-
fore eompleted in oloae vessels, or rotorea of ghas, ssb in s iron
vossel in oo bed of sand.  These retorts are liable to break, he-
cange the last portions of tho vapor of water colloet in large bub-
bles in salphuric aeid,  The risk may bo somewhat lessened by
placing strips of platinum in the retort; bas it is better to sub-
stitute yetorts of plarimrm for glass,  That the latter have not
come inty genoral use, is owing o eic high price, but after al-
lowing suffisicnt profit for tho capital thus invested, sulphuric
acid ean be afforded cheaper, when platinnm is nsed,

Other impravements have besn made i the prosess, the most
recent of which Lave been founded apon the ehemieal principles
invalved, whish see as follows : when o mixtare of solphur and
nitre is deflagrated in dry atmospherie alr, sulphorous acid snd
deutoxide of uitrogen ave genaratod, the iattor 18 imwmediately
eonverted into nitrons aeid gas, and the tao acids remain withoub
asting upon each other, unless meistura be present; but il the
air be mixed wiclh vapor, the two ao’de sad water unite to form a
white eryatalline solid, which falls inki the woter that covers the
floor of the chambor.  Aa soon as thig aolid tonehes the water it
i3 decompnsed ; the sulphareas aeid takes two eqaivalonts of oxy-
gen from the witeona neids, f ronverted inte sulphurie aeid, and
the nityons aeid {a converted into deatoxide of nitrogen; this es-
eapes in Bhe form of gas, and if it mest with salphurous aeid,
vapor of water, an:d oxygen, the process will be repanted.  Thus
it happens that no more of elther nitrate iz absolutely necessary,
than is just safficient to sanse the procoss to begin,

The first atbewpe al improvemant consisted in vendering the
process perpebaal ; for this purpose the jmn vessol was placed af
the lower end of ‘» oylinder of aboet lead, inserced in the floor of
the chamber, Benenth the vossel a fornasee was huili, in which a
gufficient heat was generated to cauga the sulohur o tale five ; snd
ad the salphar was sonsumed, & freah gupply of air was introduced,
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In order to admit atmosplerio air, valves were aranged for the
oscape of the foul air and the adwission of fresh,  To supply the
nocgssary vapor of water, a small boiler was provided, whenee steam
flowed continnally into the shamber. The high prive of nitre led
to the use of the nitrate of soda; but at preseot, sulnhorie acid is
mansfactared, withont the ase of cither nicrates, Asa substitute,
a nixbare of nitrio acld and molasses is placed ina platinum dish,
which is supported by an fren tripod upon the iren vessel in
which the sulphur is hurrt, By the actioo of thode two auhston-
ced, oxalio neid is formed, and deatoxide of nitrogen is lihersted.
The oxalie acid is a5 yet of more valug than the materinls from
which it 75 obtained, eo that the whole cast of the nitvate is saved.

Besidos the commoan gulphorie asid, anothor kind is manufac-
tured in Gormany, which is e eolution of the solid auhydrous
acids (8 + 3 O} in the Hguid acid,  The process by whish it s
mannfactared ie Jept secret, It is chiefly cmployed in digsolving
indigo. This kind of aulpburic acid might he prepared in the
following manner; sxposo protesulphatle of irou toa heat suffi
ciont & drive off ite water of evysinllizntion ; place the powder
in aretort, and expose it to a heat sufficient to decompese it
pass the vupor throngh vessels containing the common acid.

Snlphuric aeid is perhape the most important of all substanecs
in bhe chemieal arls, By means of it nearly all the other acids are
prepared, and by its action a great vamber of other substances aye
obtaired. The raw materisl, alihongh chtained in large guanki-
ties from metallic snlphurets, is cliefly farnishod from Naples
and Bicily ; the government of whish countries possosses o oon-
trol ovor the arts of others, and a changs in the manuer of dis-
posing of it was nearly the sause of war between France and
England.

2 NITRIQ ACTD. N 450 4+ (0 = H)
Nitrie aeid bas long heen prepared from sulphur and nitrs in

glass vessels. To abtain it in lavger quantitios, the nitre was decom.
posed by means of the uwamina contained in elay, in large earthen
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vesgals. AL pregent, nicric seid 32 prepared by the wetion of tho
two frst-named sobatancsy, in oo apparatas of the following de-
seription.  Open evlindsrs of fror pre built nto walls, by mesus
of whieh a furnaca is formeil | each eylinder is provided with two
heads of eaab-iron; thess heads have passares formed in them in
an inelined posivion ; ouo of the heads being set in its place, the
pintousing apparabas is ponneetod with the pessage. The eylin-
der is then sharged with nitve, and the otlier head is insorted,
To the passngs in the labesr head, a lepdsn funnel, whose tobe is
bt inte teres branches, s adepted ; this founel ssrves for the
infreduetion of the sulpburic seid,  The condevsing apparatus
iseempozed of 4 unmbar of thrae-necked hottles {Caenmmen, p. 166},
Water s placad in only one of thess vessels, beonuse nitrie aeid
has the liguid fore; s ceder thar the acid shall be fres from
nitrong acid gas, an exeess of pitre shoold he nsed.

The preparen nitric svid may contain some of the sulphurie
acid, and if the nitre be not pure, muriatic asid may also he pre:
senb. Hulphurie aeid may he geparated by nitrote of baryta; mo-
riatic acid, by nittate of silver | pure witric acld romains,

3. MURIATIC ACGID. Ch - H.

Muriatic asid was also prapsred on a swall #2eale in glass ves
seld. Tt iz b present yrepared in an appavatus ecomposed of iron
evlinderz, and threenacked bottles, gimtlar in general choracter to
that nsed i the mennfackura of nitric acld,

The solid material is common salt, the lonid meterial sul-
phurie soid. . The thresnesked bottles contain weter

The purest aeid is found in the middle bottles of the serles.
Thosa newrest to the distilling appareiug econtain sowe sulphurie
aeid ; nnd those wmest distont eontain a weak acid, which is nsed
in n subsequent process [or illing a pare of the bottles. The
residonm of the manufackave of these two agids ia sulphate of
soda,  This is now employed o the mammfacture of carbonate of
soda; and the quantity of the latter subtance, which s required
in the artd, iz so great that the process last deseribed is often
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varried on for no cthey purpose than fo obtain the snlphete of
soda, Tn this caze the mavistic seid is not colleated, bit is con-
densed in a subtevranean passage throngh which a stream of
water Hows,

4, PYROLIGNOUH ACID.

Pyrolignous asid i prepared hy the distillation of wood iu
dron eylindera.  Chareoal iz left fn them; and this process is
often sonnoeted with the manufaciure of gunpowder, for which
this charcoal is pesuliarly adapted.  The decomposition of wood,
besides condensible mattor, furndghes the gaseons compounds of
garbon and hydregen ; and these aro eonveyed from the eondens-
ing apparatus to the furnacs, where thoy burn and thue serve az
fuel.  The condenaing apparatas is on the principle of Woolf's ;
bui is composed of wooden vossels, connected by wooden pipes.
In these the weid is colleoted, being s combination of waler,
acetie acld, and soveral liguid cavburets of hydrogen, which are
rendered eapabla of mixing with the water by that acid.  Pyro-
lignous acid is used in ils original state in prescrving meat; it
iz alao employed a8 & sonves of oobie seid, which in its turn, is
eonvertad into a substitube for vinegar.  For the process in which
aetiotacid is preparad, see Chrgnrseny, p, 918,

To maks vinegar, the concentented soetic acid s mixed with
siztoen parts of waser and one of aleglol



III
HYDROGEN.

b, ARRORTATION.

Balloong were oviginally flled with hested alr, & supply of
which was Jept up by » fire of straw, They are now filled with
bydrogen gus,

The joint weight of the halleen and the Lydrogen gas it con-
taing, may be go wareh less than that of an equal bk of atmos-
pheria air thet the vessel will not anly rise, bub carry a eonsider-
able weight with it. Gold-beaters’ leaf may be used to make
balloons of a small zizo.

Balloang of Terger size are made of silk, rendered impervious
to air by & varnish {Todis-rubber varuish),

The silk is eut into gores, which are eewed togother; the
balloon, when distended, has the shape of & sphere or sphoroid,
One peint of each gore being ont off, & cireular opening is loft
in the upper part. At the other end, the gores are produced in the
form of ribhon-zhaped steips: and these, when sewed together,
form a tubs, Te the clrenlar opening is adapted a valve, made
by strekehing gilk overa boop of rattan or whalebone  Atmos-
pheria air is removed from the balloon by compressing it; the
belloon 3s filled from s gesometer, which is waually constrasted
by inverting one wooden fube within another, The hydrogen is
wsually prepaved by the action of a dilute solphorie acid on iron
filings, The latter suhstance 15 placed iv barrels, which are then
elosed by heads.  Tn each heed are inserted twe pipes. Oneof
theze has a funnel at the top, and reaches nensrly to the bottom
of the barrel; the other harely entera the barrel, and is long



