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Selerted Lupers.

On the Aniline or Ooﬂ-Tu Oolours,

BY W. M. PERKIN, F.R.5,

Corttinued,

The first apparatus used in the manufacture
of nitrobenzol, for the preparation of aniline
for the mauve dye, consisted of a large cast-
iron cylinder fitted with a stirrer and closed
with & door, fastened by a cross-bar and
screw. ‘This cylinder was capable of holding
between -liirty and forty gallons. It was
provided with two necks, one for the intro-
duction of the bepzol and sulphuric acid,
which was supplied through a ayphon tube ;
the other for tho exit of nitrous fumes. This
last was connected with an earthenware
wornn, to condense any benzol which might
be volatilized by the heat of the reaction.
The nitrate of sodium was always introduced
into tho cylinder'before the duor was fasten
ed up and luted. Until the proparation of
nitrobenzol was understood, there was a
great amount of uncertainty in its manufac-
ture, and several explosions occurred, but
fortunatelv -vithout causing any injury to
the workmen attending the apparatus. These
explosions originated generally from the lib-
eration of too much nitric acid from the
nitrate of sodium, by the sulphuric acid,
before the formation of the nitrobenzol had
begun, so that when it started, the chemical
action set in with such energy that an explo-
sion ensued. After a few of these unplea-
sant occurrences, however, sufficient experi-
ence was obtained to get the manufacture
under control. Apg:x;atus of a.much more
extensive character has since been substituted
for the cylinders,

This apparatus consists of large cast-iron
pots, about 4 feet 6 inches deep, and 4 feet
6 inches wide ; they are arranged in rows,
and provided with stirrers, worked from a
shafting by means of bevel wheels. The
covers of theso vesscls arc also made of cast-
iron, and are intwo_ pieces, of unequal size,
provided with a tall rim, and so arranged
that cold water may bo kept circulating over
their surface ; this assists in condensing the
benzol, which would otherwise distil away
by the heat of the reaction. Through the
larger half of the cover the spindle of the
stirrer passes, and onaccountof the difficulty
of keeping a stuffing-box in order when
using the powerful chemicals necessary in
this manufacture, a _kind of water-joint has
been substituted. It is nccessary that it
should be deep and rather capacious, instead
of filling this joint with water, which would
absorb the mitrous fumes, and prodnco an
acid solution which would soon Scstroy the
apparatus, the joint is filled with nitrobenzol;
a cast-iron tube passes through the lid to
carry away nitrous fuaes ; thisis also cooled
30 as to condense any benzol vapor which
may have escaped the cooling action of the
1id ; small pipes are introduced through an-
other opening for the purpose of supplying
the necessarychemicals.  Lesides these there
is a large opening in the smaller half of the
1id, for the purpose of introducing any of the
products, which may bo added in lange quan-
tities at a time. At the bottoms of these
large vessecls ave openings for running out
the finished product.

The process of preparing nitrobenzol with

& mixture of sulphuric acid and nitrato of
sodium in placo of nitric acid, wmay bo car-
ried on very well in this apparatus, provided
suflicient sulphuric acid Lo empluyed to pro-
duce an acid sulphate of sodium, as this will
bo found quite fluid at the close of the op-
eration, and can bo freely run out at the
small outlet. A mixture of sirong nitric
acid and sulphuric acid is now usually ew-
ployed for the cunversion of benzol into
nitrobenzol. In working by this latter |
method the entire charge of benzol is first

this i3 returned into the cylinder and the
fire lit, and tho aniline distilled off.

Jho principal change which las taken
placo in this provess consists in using high
pressure orsuperheated stenm for the distil-
lation instead of fire, and working the appa-
ratus by means of a stezm-engine instead of
by hand.

You will absorve that tho stitrer, which is
wotked by Level wheels, has a hollow shaft
or spindle, as scen in the sectiun.  This is
ground tu an clbow, connceted to  the

introduced through the large opening in the | steam wain, aud hedd dovin by a serew, o
lid ; this is then closed and the stirrer sct | that when the steam is tarned on, it passes
moving ; the nijgic und. sulphuric acids arc | hrough the hollow elbuw down the shaft,
then cautionsly ruwn in through the small | aud thun bluws ont at the buttum smong the
pipes, care being taken not to add tov much | products ; and i this maumer tho anihne is
nitric acid, until the red fumes begin tv ap- | volatilizud, and pass with the steam through
pear.  After all the charge of acids has been | the nedk, and is condensed by a worm.
added, aud the reactivn has perfectly ccased, | Aniline thus obtained s generally re-distilled,
the product is drawn off. At first & mixture | and sutmctimes with o Ltie Luue ur caustie
of sulphuric and nitric acids run out, and ,svda, for the purpess of decuposing @ budy
then the nitrobenzel , this is cullected sepia- | called acctanilide, which is often poduced in
rately and purified, first by agitation with , the manufacture of aniline, uspecially if the
water, and then rendered perfectly neutral | oberation is conducted over a fire instead of

by means of a dilute solution of soda. Should
it contain any uncunverted benzol, this may |
be distilled off by means of steam. On the
continent manufacturers do not appear to |
have sucrzeded well in manufacturing nitro-
benzol ; shen it first became a cotumercial
article, their diffculty appeared to have
arisen from the fact that they experimented
in carthenware vessels, which are both dan-
gerous and unsuitable, and it was not until
information was obtained from England, I
believe, that they were able to produce this
body at a moderate price.

We will now pass un to the {-ruccsscs for
converting nitrobenzol into aniline. I have
alrecady mentioned that Zinin was the first
who discovered that nitrobenzol could be
converted into aniline, or, as he termed it,
benzidam.  His process cunsisted in treating ,
an alcoholic solution of nitrobenzul with
ammonia and sulphuretted hydrogen ; but
although the discovery of this process was.
one of great importance frum many pomnts of

with steam,

Comniercicl aniline generally sppears of a
pale sheiry color ; when chemseally pure it
18 culualuss, but if kept lung 1t Lecomes quits
Lrown. It pessesses a peculiar udor which is
slightly vinuus when the anihuse s pure. It
burus with a smoky flame, but 1s not very
inflanunable, its buling puint s 182° C.
One of its most characteristic 1vactions is its
power of producing & blue wr blue-violet
coluration with chloride of hime, to which I
shall again have occasion to refer.  Aniline
differs entirely from benzol, and nitrobenzol,
being perfectly soluble in dilute acids.  This
is uwing tu its Leing an organic base, and form-
ing compounds with aads. ‘Fhus with hydro-
chluric acid, it forms hydruchlorate of aniline ;

; With sulphuric acid, sulphate of aliling, ete.

We will now, in a very rapid and general
way, glance at the dhauical changes which
take place in connceting bensol with nitro-
benzol and aniline.

Benzvl, as I have alveady stated, is o

view, still it was very tedious. ~Bechamp, ’hydrocarhun, i. c.y abody cumpused of hydro-
however, found that Ly employing a mixturo | g%n :‘t;lld carbon only; 1t is represented by
of acetic acid and finely divided iron instead , C8 HE  This is_treated with wuitric acid,
e o g o) T e s o the bzl and intry
[V} B 3 et relte: i b4 & 2 d -
aniline, and this pr?cesf ha.{ been found thcA; duces its nitrugen and parts of its vxygen, at
best yet proposed for anufacturing aniline | the saume time ramoving hydrogen and fonn-
in large quantities. Many other reayents jing water. . s
have been suggested, as arsenite of sodium, HI\Q' + CoHS = C6 H> NOU2 4+ H20
powdered zine, &c., but none of them have | \m - i \;_;;’;’
be%n found soadvantagevus asiron andacetic | ° 1\;2 b ;"10 hen t. i r: 1 N i ivon ;md
acid. itrobenzol, w reate tl .

In carrying out Bechamp's prucess, cylin- iacetic acid, is converted linto anliine by the
ders like thouse used fur nitrebenzol were , influcnce of hydrugen gas, in what is termed
originally employed. The cylinder was set , the nascent state, or the peculiar condition
in brickwark, and bl;cabe\l by “?;:N;,s of a,in \wlgch it is when liberated from & com-

mall furnace, i rings were first intro- | pound.

:iu:ld, mu;.‘ the r:i):)lot ﬁxc%; in it8 place air-, P This hydrogen unites with the oxygoen of
tight. One neck wascunnected to the upper ( hitrobenzol and removes it as water, and at
extremity of the cast-iron worm by means of | the same time two_atoms of hydrugen com-
a pipe called an adapter ; the secund neck j bined with the deoxygenated nitrubenzol,
being fitted with a syphon-tube, for the in- | forminganiline. oo A
troduction of the nitrobenzol and acetic CO H’ NC* 4 HS = COH7 lN'+ H 20
acid. In worl:linghon thobiargol sc:ge ittis —— = ————

cessary itrobenzol an ic Nitrohenzol, .

2&«1 in sma*ﬁ ?pxdantti:ic?nl atrilmc, 1otht?:\$ise . Having nuw scen the various operations
the reaction is so violent as to almost burst | which require to be perfurmed for the produc-
the apparatus ; by working carcfully, how-, tiun of aniline frm coal-tar, we are prépared
T T b e 1 Rl Besebore. commence.at ones with
cspecially if the s s well used. y y C 3
the time all the charge has been introduced | the first of the coal-tar colors, *‘the mauve

Yt i,

a quantity of fluid will have distilled over; l dye.” Ihave already given you the history
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