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ELECTROLYTIC PREPARATION
: OF AZO-DYES-II

A. Effect on Dye Yield of Duration of
Electrolysis

THE mechanism of the formation of azo-dyes
at thz anode in an electrolytic cell was dis-
cussed in an earlier communication.' It was
observed that hydroxy!l ion discharge al the
anode islikaly to interfere with the discharg»
of nitrite ions, so that the chances of the amiae
getting diazotised with 130% current eflivieney
were remole. If this were true, & good doal of
nitrite would be laft unrcacled at the end ol a
run during which only the theoretical quantity
of current had been passed. A higher yiell of
the dye should therelore be obtained it the
current were passed for more than the theo-
retical period of time. This was found Lo ho
so. The elecirolysis was carricd out undoer
the same conditions as before, but the current
was passed for thrice the time theoretically
required, at a current density of 5 ampsJdin?
The yizld of dye was found 1o be better, and
there was no deterioration either in the colour
of the dye or in the shade produced by it on
sille.  Yield of dye: 24 gm. or 43, of the
thecoretical.

It is interesting to mention ail this point that
Brockman and Griflin® report a similar obsor-
vation in connecction with the clechrolytic
preparation of another dye, Orange 11, On
investigation, qualitative agroement with their
observation was noticed, bul ag with Roceelin,
it was no: possible to secure the same yield of
dye that they claim.

A mixture of sulphanilic acid (2.5 g.),
£-naphthol (1-8 g.), sedium hydroxide (0-8 .,
and sodiumnitrite (1-0 g in 150 ¢c. of water),
were electrolysed for the theoretical length of
time. The current densily employed was 5
amps./dm.*  After the clectrolysis, the dye
was precipitated as the barium sall by the
addition of barium chloride solution, (iltered,
washed and dried. Yield of dyc: (Ba sall)
1.55 g. or 31 %, of the theorelical.

Brockman and Griflin claim to have obtained
this dye in 46-8% yield, and betier still, d.e.,
67-7 % when twice the theoretical amount of
current had been passed.

This claim could nct be verified. On passing

- the current for three times thz theoretical

length of time, other conditions remaining the
sams, the yield of dye improved but amounted
only to 2-77 gm. of the barium salt, or 55 490
of the theoretical yield, .

The dye had agood red colour, and the colour
on s@lk was quite pleasing and compared very
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favourably with the shiude produced b Opange
Iiprepared nthe wod way

B. Preparation of Conzo Red

The study of disaz =dyes eta tenfobd in
rost, T the fivst plaee, Cos avens ol v, ot
od by Congo Red, Torms th e oo e o
kuown group of dyestne? s Kuowvases thedeet
cotton dyes, on aecatat of thar abalde b
duce pood, Dt shades on eodton § g s U ot
the aid of mardants, Secosedls, 1000 aliy
not so easy b prepar s th e aitap e
paremono-ados dyves, Foooae e, tetras il
sation (Lo, divestization of b b th« oo o
groups)y of the beosedine haooroodns aly i
Uhen, the velovily of tae con ey 0 dawes d ey
ot very preat exbhonys wao anc ouf the fan
divsotised groups bias conpled,

Brockonmn and Gritdin thay et il biave

b

dhves s

studied the Tormaty oy of Coasa el g the
eleetrolytio eell, report an seiditonad voong.
plicaion, After eloetrolour the prop e e

ponents in the nuiner abready et st oy
platinum anode, they state Sl e tead of 1
anticipated Congro BRed, aods eoof the stra tare
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wis formed dhvon s the ot dicotinating
of the sodivm nuphithionst « and verapsling with
unrencted naphthiomte | Congo Haed bivasay
oblained only bowminate ot -, Thes thetes
fore contradict the el moale by Poadds®, thiat
Contio - Red vould b ownt by vheetraly e
meihusdds,

This problem was eomsbd red worth sy,
sinee the practieal value of w good w1 uif
getling diveet  cotton  dyes by electrulviee
methods already  outlined cannot e m:.im»
estimated,

Sinee the most import it aspoet of firiths
lem s they tetrazotiation  of b tines,
coupling component that &5 un il +lv 1o tterfpge
with this step in the formatbon of the dee i
to he used, The closest analoyue b ::'»uimm
naphthionate is the sadinm sull of Nevil e
Winther's acid (1, 4-uaphthol Sulphonie uendy,
There is no risk of intrferenes traom the
coupling componunt o {he terazotisation of
benzidine, if this acid were used, sinee thepe
are no amino groups in it.

EXPERIMENTAL

The cell employed for {he eleetrolysis huas

been already deseribed.! Nevile-Winthes's acid
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(2-8 g.), benzidinec (1-15 g.), sodium hydroxide The residue was a chalky red powder. This

(0-5 g.), and sodium nitrite (0.9 g. in 150 c.c. of
water , were electrolysed ata current density
of 5 amps./dm.2 The anolyte dil not devalop
any colour, evan when the temperature was
raised to 65°-70° C. A purple colour developed,
however, when the run was repeated after
adding twice the amount of sodium hydroxide
(1-0 gm.). After the current was passed for
the taeoretical timz2, the anolyte was cooled
and filtered in order to remove the unreacted
benzidire. The filtratz was saturated with
sodium chloride, and the dye separated asa
fAocculent precipitate. This was filtered ai the
pump, redissolved in a small quantity of water
(50 c.c.) and salted out carzfully, with good
stirring, till the separation of the dye appeared
to be complete. This procedure was follwed
in order to remove a small proportion of the
sodium salt of Nevile-Winther’s acid which
was also precipitatad in the first stage. The
precipitated dye was then filtered at the
pump, sucked as dry as possible, dried in the
air-oven and weighed.

Yield:1-10 gm. or 25-7% of the theoratizal.
This dye gave a lilac shade on cotton dyed
from a slightly alkaline bath.

It was felt that Congo Rad could be obtained
by employing the same conditions. The inter-
fering reaction of sodium naphthionate could
not of course be entirely suppressed; but
some Congo Red was likely to be formed at the
same time. This expectation was realised.
The experiment was carried out with sodium
naphthionate (3:06 g.), benzidine, (1-15 g.),
sodium nitrite (0-87 g.), and sodium hydroxide
(1-00 g. in 150 c.c. of water). The conditions of
electrolysis were the same as those already
described for the previous preparation. The
temperature was 60°-65° C. At the end of the
run, the red coloured anolyte was cooled and
filtered. The filtrate was boiled with 5 gm.
of freshly ignited magnesium oxide for 20
minutes, cooled and filtered. The filtrate had
a dark red colour, and on evaporation gave a
reddish black powder which was very hygro-
scopic. This powder dissolved in water to give
a red solution, which on treatment with dilutz2
sulphuric acid turned purp'e, and a precipitate
slowly formed. Filter-paper dipp=d ia this
solution turned red in colour, which became
purple when touched with a drop of dilute sul-
phuric acid. This colour was entirely different
from that given by Congo Red test paper.
Evidently this powder was th2 dye reportad by
Brockman and Griffin, namely, l-amino-1’, 2-
azo naphthalene disulphonic acid-4,4",

was boiled with a small quantit y of strong
sodium carbonate solution in order to bring
into solution any Congo Rz2d that might be
present as the magnesium compound. The
reaction appeared to be very slow and only
partial. The sodium carbonate solution was
therefore removed and the residuz transferred
to a small beaker and treated with sufficient
hydrochloric acid to neutralise the magnesium
oxide completely. A very dark blue, almost
black precipitate immediately formed. This
was rapidly filtered at the pump, transferred
to a beaker again and treated with a slight
excess of sodium carbonate solution. A red
coloured solution was obtained from which a
dark red precipitate was formed on saturating
with sodium chloride. This was filtered, suck-
ed as dry as possible and then dried in the
air-oven. A dark red powdar which dissolved
readily in water to give a brownish red solu-
tion was got. Filter-paper dipped in this
solution had a bright red colour and turced
blua whea touched with a drop of dilute
sulphuric acid. Cotton dyed from a slightly
alkaline bath with this dye had a bright red
colour, while silk and wool took on a brownish
red shade. Yield of dye: 0-6 gm. or 14% of
the theoretical. This dye is Cengo Red, more
or less pure.

This figure provides an interesting contrast
to the yield when Nevile-Winther’s acid was
employed as the coupling component, and
enables a rough ideza to be gained of the extent
to which the diazotisation of sodium naphthio-
nate proceeds sid2 by side with the tetrazotisa-
tion of benzidine.

It was not possible to improve the yield of
dye by altering the conditions. An increase in
the amount of alkali marely reduced the yield
and no dye atall was formed in an excessively
alkaline anolyte. Factors such as current
density and temperature had no influence on
the course of the reaction.

This method of preparing benzidine dyes is
therefore restricted to such types where the
coupling component has no diazotisable amino
groups.
Presidency College,
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