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@ A process for the manufacture of naphthylamine sul-
phonic acids comprises catalytically hydrogenating an alkali
metal salt of the corresponding nitro-naphthalens sulphonic
acid at a substantially neutral pH.
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The prese#&énwention relates to the preparation of

naphthylamine ,lphonic acids.

ar

Naphthngine sulphonic acids are important starting

fﬁut 12 hours and this is followed by a further

oximate 20 hours for ashing out of iron, filtration
'washing of iron sludge. Also the process is carried
under slightly acidic conditions which causes corrosion
‘foblems, particularly when using stainless steel reactors.
Attempts at catalytic hydrogenation of the Nitro acids
have been totally unsatisfactory, as large amounts of
in#olubie unknown impurity is formed. In addition,
absorption of hydrogen quite frequently ceases very quickly,
and catalyst poisoning is apparent.

We have now, surprisingly, found that the corresponding
Nitro acid as its sodium salt can be catalytically
hydrogenated easily and quickly in very high yields.

Accordingly, the present invention provides a process
for the manufacture of néphthylamine sulphonic acids

_which comprises catalytically hydrogenating an alkali metal
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salt of the corresponding nitro-naphthalene sulphonic ac...
at a substantially neutral pH.
' The process is suitable for the preparation of var:-r .

naphthylamine sulphonic acids, such as l-naphthylamine-

sulphonic acid (Peri acid) l-naphthylamine~5-sulphornic ac -
(Laurents acid) l-naphthylamine-6-sulphonic acid (1,6-Cleves -
l-naphthylamine-7-sulphonic acid (1,7-Cleves acid) and s
mixture of the two isomers (mixed Cleves acid) or, preferablry,
2-naphthylamine-4,8-disulphonic acid (C-acid).

The catalyst may be any that is known for carrying ourt
catalytic hydrogenation reactions,.such as nickel, ruthenium,
rhodium, platinum and palladium. AWe prefer to use pallad. .+
on charcoal as the catalyst, in suitable catalytic amounr=z.

For example, when using 5% palladium on charcoal, about 2: ¢ ¢
catalyst relative to the Nitro acid is suitable. This is
about 0.1% palladium based on the Nitro acid, although smali -
amounts, e.g. 0.005% palladium based on.the Nitxo acid, can u:
used with more efficient agitation and mixing of the reac:carzts.
e.g. in a spray nozzle high circulation reactor such as a

Buss loop reactor.

The alkali metal salt may be, for example, the sodium .
potassium salt, but is preferably the sodium salt.

The pH of the reaction mixture should be substantially
neutral and may range ‘from 6.0 to 8.0, but is preferably fr-m
7.6 to T7.5.

The reaction is carried out at elevated temperatures anc

elevated pressure. The reaction temperature may be from 60°7.
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to 200°C., preferably from 90°C .fto 120°C. The pressure may

be from 15 to 1400 psi, preferaaly from 70 to 420 psi.

!

The Nitro acid salt may-zé used at various concentrations,

and may be used as a slurry water or as a solution.

At a temperature of 90 - gj% the salt is completely in

solution at a concentrat}¢i0f 15% w/v. At higher

;‘,,t

amounts of salt, somg/éffi;is out of solution. In

) ture
such cases it is p fer:.jd to dose the reaction mixtu

jéut, for example, in a Buss loop
'>'r limit to the concentration is
ff at the end of th }reactlon the resulting acid should

in sdlutlon, 80 thﬁf the catalyst can be removed by

4 filtration. ! g

The aikaIi metali salt of the Nitro acid may be obtained
by reacting the ammon' salt which is normally used in

the B;champ reduction th caustic alkali, e.g. caustic

soda liquor to pH 10;5. The solution is then boiled to
liberate ammonia after which the pH is re-adjusted to
neutral, preferably'at 90 - 95°C., prior to catalytic
hydrogenation. This may be carried out by adding a
mineral acid such as hydrochloric acid.

To carry out the catalytic hydrogenation the following

;s procedure is preferred. The catalyst is added to the

1
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w_Ni?ro _acid salt solution or slurry, the mixture is

stirred and introduced into a pressure vessel, The

vessel is then purged either with hydrogen or an inert

gas such as nitrogen, With good agitation, hydrogen is

then introduced under pressmare, e.g. 70 p.s.i., and the
mixture is heated to about 100°C. These conditions should be
maintained until hydrogen is no longer taken up. This
normally takes about 1 -~ 1% hours, although the time may vary

‘

depending on the reaction temperature, pressure, amount

of catalyst and efficiency of stirring, as is well known
in catalytic reduction processes.

When no more hydrogen is taken up the reaction
conditions are preferably maintained for a short period
to ensure that the reduction is complete.  This
additional time may be up to about 30 minutes, but
normally 15 minutes is sufficient.

The pressure is thenrreleased and the hot reaction
solution filtered to remove the catalyst, and leave the
desired acid in solution.

Thé acid may be recovered by precipitating from
solution by acidifying the solution to pH 1 or below
with a mineral acid such as hydrochloric acid, adding
salt and cooling, followed by filtration. The amount
of salt added may be from 10 % to 30 % w/v, but is
preferaﬁly about 20% w/v. The mixture is preferably

cooled to ambient temperature of, say, 15 - 25°C.,: to
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give a yield of acid of up to about 95% of theory.
This yield can be increased even more by cooling to a
lower temperature, for example to 5°C.

The invention is illustrated by the following
Examples, in which parts by weight bear the same

relationship to parts by volume as do kilograms to litres.

ExamEle 1

A, Preparation of the sodium salt of

2-nitro-naphthalene-U,8-disulphonic acid

To 300 parts by volume of hot water were added, with
stirring, 75.5 parts by weight of the ammonium salt of
2-nitro-naphthalene-4,8-disulphonic acid. The mixture
was heated to 90°C. to give complete solution and then
33 parts by weight of caustic soda liquor (s.g. 1.50) were
added to give pH 10.5. Water was added to bring the
total volume up to 500 parts, and the solution was then
boiled for 1} hours to remove ammonia. The pH was then
adjusted to 7.0 - 7.5 at 90 - 95°C. by adding 5.7 parts
by weight of hydrochloric acid (s.g. 1.14).
B. Preparation of 2-naphthylamine-4,8-disulphonic acid

To 500 parts by volume of the solution of the sodium
salt prepared above were added 1.51 parts by weight of
catalyst, comprising 5% palladium on charcoal, and the
mixture was stirred for 10 minutes. The mixture was then
transferred into a pressure vessel which was closed and

purged twice with hydrogen. With agitation, hydrogen
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was introduced at 70 psi, and the mixture was heated to
100°cC. After 1} hours the consumption of hydrogen ceased.
The reaction conditions were then maintained for a further
15 minutes to ensure that the reduction was complete.

The pressure'was then released and the catalyst

-

filtered off, and washed with water.

40 Parts by weight of hydrochloric acid (s.g. 1.14)
were added to the solution t6 feduce the pH to below 1.
There w;s then added 109 parts by weight sodium chloride,
the mixture was cooled to 20°C., aha the product filtered
off, The yield of product was 85 parts by weight,
(92.5% theory).
Examples 2 - 5

The procedure described in Exahple 1B was repeated,
using various concentrations, pH values and reaction
times. The conditions and yields of product are set

out in the Table below.
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Example 6

To a shaking autoclave was charged 500 parts by
volume of mixed 1,5- and 1,8-nitronaphthalene sulphonic
acids at 15% w/v concentration, and 3.75 parts by weight
of catalyst comprising 5% palladium on charcoal as a 50%
paste. The reactor was then closed and purged twice with
hydrogen. With agitation, hydrogen was then
introduced at 95° to 100°C. and 140 p.s.i. pressure, and
these conditions.were mainfained for 1 hour when coﬁsumption
of hydrogen ceased. The reaction conditions were
maintained for a further 15 minutes to ensure that the
reduction was complete. The pressure was then released
and the catalyst filtered off.

The mixed aminonaphthalene sulphonic acids were
separated as follows: |
| The solution containing the mixed iéomers was cooled
tO\Q‘C. and the pH reduced to 4.5 by adding hydrochloric
acid’ .After cooling to 50°C. at pH 4.5, the precipitated
1'amiﬁnaphthalene-8—sulphonic acid (peri acid) was
recoverQ-by filtration and washed with water.

The‘?ysining mother liquors were then adjusted to
131.‘I 1.5 - 2'C3y adding bydrochloric acid and cooled to
25°C. 1“amilpaphthalene-S-sulphonic acid (Laurents acid)

precipitated an ya.g filtered off and washed with water.
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What we claim is:

1. A process for the manufacture of naphthylamine
sulphonic acids characterised in that an alkali metal salt
of the corresponding nitro-naphthalene sulphonic acid is

catalytically hydrogenated at a substantially neutral pH.

2. A process as claimed in claim 1 characterised in that
the catalyst is nickel, ruthenium, rhodium, platinum or

palladium,

3. A process as claimed in claim 1 or 2 characterised

in that the catalyst is palladium on charcoal.

L. A process as claimed in any preceding claim
characterised in that it is carried out at a temperature
of from 60°C. to 200°C. and at a pressure of from 15 to

1400 psi.

5 A process as claimed in claim 4 characterised in that
it is carried out at a temperature of from 90°C. to 120°C.

and at a pressure of 70 to 420 psi.

6. A process as claimed in any preceding claim
characterised in that the concentration of salt used is

such that the resulting acid is in solution.
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7. A process as claimed in any preceding-claim

characterised in that it is carried out in a loop reactor.

8. A process as claimed in any preceding claim
characterised in that the resulting acid is recovered by
lowering the pH to 1 or below with a mineral acid, adding

salt, cooling and filtering.

9. A process as claimed in any preceding claim
characterised in that the product is

1 - naphthylamine

8 - sulphonic acid

1 - naphthylamine - 5 - sulphonic acid

1 - naphthylamine - 6 - sulphonic acid, and/or
1 - naphthylamine - 7 -~ sulphonic acid, or

2 - naphthylamine - 4,8 - disulphonic acid

10. A process as claimed in any preceding claim
characterised in that the alkali metal salt is the sodium

or potassium salt.

¢/’/l Q(ﬂ,(l&la‘\

T. Sharman
Agent for the Applicants
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