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Swiss Republic, of Celanese House, 22 & acid or other organic acid, or the pyro- 55
23, Hanover Square, London, W. 1, do sulphuric acid or pyrophosphoric acid,
hereby declave the nature of this inven- should be in the form of an ammonium,

5 tion to be as follows: — salb, or a salt with a wolatile organie

This invention relates to improvements base.
in the manufacture of acetic anhydride According to the present invention, 60
or anhydrides of other aliphatic acids. therefore, anhydrides of orgamic acids, '
In my Patent No. 186,574 the manu- and particularly of aliphatic acids, for

10 facture of acetic anhydride is deseribed instance acetic acid, are produced by re-
by a process involving interaction of a action between a salt of the organic acid
salt of acetic acid, such as sodium and a pyrosulphate or pyrophosphate, 65
acotate, and & salt of pyrosulphuric acid, either the organic acid salt or the pyro- ‘
sueh as sodium pyrosulphate. It is sulphate or pyrophosphate being a salt of

15 further stated that the reaction may be ammonia or of a volatile organic base.
carried out in presence of a diluent, The reaction may be carried out as a
which may be acetic acid or acetic anhy- ecyelic process. For example ammonium 70
dride.  Similarly, in Patent No. 299,342 acetate may be reacted with sodium
of British Celanese Limited, processes pyrosulphate to produce a mixture of

20 are described in which the anhydride ammonium sulphate and sodium sul-
results from the interaction of an acetate, phate, together with acetic anhydride;
such as sodium acetate, and of pyrophos- the mixture of ammonium acetate and 75
phates, such as sodium pyrophosphate. sodium sulphate heated to drive off

I have now found that pyrosulphates ammonia, which may be used to neutral-

25 or pyrophosphates of ammonia or other ise further quantities of acetic acid, and
volatile bases are also capable of effecting to form sodium bisulphate; and the
this reaction, and that the produets of scdium bisulphate further heated to form 80
the reaction, apart from the anhydride, scdium pyrosulphate.  The acetate or
are readily capable of regeneration with- other salt of an organic acid used as

80 out the mnecessity for using up sulphurie starting material for the purposes of the
acid or phosphoric acid. = Thus in the invention should be substantially
manufacture of acetic ~anhydride from anhydrous. It is relatively immaterial 85
sodium acetate and sodium pyrosulphste, whether & neutral salt, for instance
two molecules of sodium acetate react mneutral ammonium acetate, is used or an

86 with one molecule of pyrosulphate to acid salt, for instance the acid salt of
make two molecules of sodium sulphate ammonia obtained by addition of one .
and one molecule of acetic anhydride. In rmolecule of acetic acid to one molecule of 90
order to convert the sodium sulphate back ammonium acetate. 1In order 1o obtain
to pyrosulphate, it is mecessary to add anhydrous ammonium acetate ‘without

40 " sulphuric acid so as to form the bisul- decomposition to acetamide, the drying
phate, and heat the bisulphate to pro- should be ecarried oub cautiously. Tt may
duce the pyrosulphate. Similar con- be facilitated by means of a vacuum or 95
siderations apply in the case of employ- by azeotropic methods. If desired, the
ing pyrophosphates.  In the new reac- water may be driven from anhydrous

45 tion, on the contrary, ammonium sul- ammonium acetate by means of a liquid
phate or a mixture of ammonium sul- whose vapour forms an azeotropic mix-
phate and another sulphate such as ture with water and which will serve as 100
sodium sulphate is produced, which en a diluent in the subsequent production of

- heating will readily produce a sulphate the anhydride. Such lquids are, for

50 which may be further heated to pyrosul- example, benzene, toluene, xylene and
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PROVISIONAL SPECIFICATION.

Improvements in the Manufacture of Aliphatic Anhydrides.

I, Hevry DgEvrus, a citizen of the

phate without addition of sulphuric acid.

The ammonia liberated on heating may

of course be used again. For the pur-
[Price 1/-]

pose of the new process, either the acetic

certain chlorinated hydrocarbors such as

dichlorethylene and ethylene dichloride. 105

Preferably the reaction between the
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" acetate and the.pyrosulphate or pyrophos-

phate is effected: in presence of a diluent,
for example a diluent of a hydrocarbon
or chlorinated hydroearbon character as
previously referred to, or any other
diluent which is inert to the reachion, for
example the acid correspondimg to the
anhydride  being produced or  the
anhydride itself. The reaction may be
effected at wery moderate temperabures,
for example temperatures up to 100 or
140° C. It may conveniently be effected
at the boiling - point of the diluent em-
ployed. If desired, the pyrosulphate or
pyrophosphate of the acetate or other
organic acid salt may be allowed to react
for some considerable period, preferably
in the presence of the diluent, and sub-
sequently the acetic anhydride or other

' aliphatic or other organic acid anhydride

distilled from the reaction mixture.
Regeneration of the produets of the reac-
tion other than the anhydride may then
be carried out as previously described.
As indicated above, the new process

may be carried out with mixtures of
pyrosulphates or  pyrophosphates  of
ammonia or other volatile base with an
acetate or other organie acid salt of a non-
volatile base such as soda or potash or
with mixtures of the acetate or other
organic acid salt of ammonia or other
volatile base with a pyrosulphate or pyro-
phosphate of a non-volatile base. In the
above examples of suitable mixtures, any
one volatile base may be replaced wholly
oz in part by another volatile base. As
volatile bases other than - ammonia,
primary, secondary or tertiary acyclic or
cyelic bases, for example methylamine,
dimethylamine, trimethylamine and
ethylamine, propylamine and isoamyl-
amine and the corresponding di- and tri-
alkylamines and pyridine, may be em-
ployed.

Dated this 22nd day of August, 1933.
STEPHENS & ALLEN,
Chartered Patent Agents,

Celanese House, 22 & 23, Hanover Square,
London, W. 1.

COMPLETE SPECIFICATION.

Improvements in the Manufacture of Aliphatic Anhydrides.

I, Hexry Dreyrus, a citizen of <he
Swiss Republic, of Celanese House, 22 &
23, Hanover Square, London, W. 1, do
hereby declare the nature of this inven-
tion and in what manner the same is
to be performed, to be particularly
described and ascertained in and by the
follewing statement: —

This invention relates to improvements
in the manufacture of organic com-
pounds, and is particularly concerned
with the production of acetic anhydride
or anhydrides of other organie acids,
particularly aliphatic acids.

In my Patent No. 136,574 the manu-
facture of acetic anhydride is described
by a process involving interaction of a
salt of acetic acid, such as sodium
acetate, and a salt of pyrosulphuric acid,
such as sodium pyrosulphate. It is
further stated that the zeaction may be
carried out in presence of a diluent,
which may be acetic acid or acetic anhy-
dride.  Similarly, in Patent No. 299,342
of British Celanese Limited, processes
are deseribed in which the anhydride
results from the interaction of an acetate,
such as sodium acetate, and of pyrophos-
phates, such as sodium pyrophosphate.

I have now found that pyrosulphates
or pyrophosphates of ammeonia or other
wolatile bases are also capable of effecting
this reaction, and that the produets of
the reaction, apart from the anhydride,

gre readily capable of regeneration with-
out the necessity for using up sulphurie
acid or phosphoric acid. Thus in the
manufacture of acid anhydride Irom
scdium acetate and sodium pyrosulphate,
two molecules of sodium acetate react
with one molecule of pyrosulphate to
make two molecules of sodium sulphate
and one molecule of acetic anhydride. In
order to convert the sodium sulphate back
to “pyrosulphate, it is necessary to add
sulphuric acid so as to form the bisul-
phate, and heat the bisulphate to pro-
duce the pyrosulphate.  Similar con-
siderations apply in the case of employ-
ing pyrophosphates. In the new reaec-
tion, on the contrary, there may be pro-
duced, for example a mixture of ammon-
ium sulphate and sodium sulphate, which
on heating will readily produce sodium
bisulphate which may be further heated
to pyrosulphate without addition of sul-
phuric acid. The ammonia liberated on
heating may of course be used again,
From the point of the reaction to produce
anhydride it is immaterial whether the
ammonia or volatile base be combined
with the acetic acid or other organie acid,
or with the pyrosulphuric acid or pyro-
phosphoric acid.

According to the present invention,
therefore anhydrides of organic acids,
and particularly of aliphatic acids, for
instanee acetic acid, are produced by re-
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action between a salt of the organic - acid
and a pyrosulphate or pyrophosphate,
one of the reagents being a salt of
ammonia or of a volatile organic base.
The reaction may be carried out as a
cyclic process. For example ammonium
acetabe may be reacted with sodium
pyrosulphate to produce a mixture of
ammonium  sulphate and sodium sul-
phate, together with acebic anhydride;
the mixture of ammonium acetate "and
sodium sulphate heated to drive off
ammonia, which may be used to neutral-
ise further quantities of acetic acid, and
to form sodium bisulphate; and the
sodium bisulphate further heated to form
sodium pyrosulphate. The acetate or
other salt of an organic acid used as
starting material for the purposes of the

invention  should be substantially
anhydrous. It is relatively immaterial
whether a qeutral sals, for insbance

neutral ammonium acetate, is used or an
acid salb, for instance the acid salt of
‘ammonia obtained by addition of one
molecule of acetic acid to one molecule of
ammonium acebate. In order to obtain
anhydrous ammonium acetate  without
decomposition to acetamide, the drying
should be carried out cautiously. It may
be facilitated by means of a vacuum or
by azeotropic methods. Tf desired, the
water may be driven from anhydrous
ammonium; acetate by means of a liquid
whose vapour forms an azeotropic mix-
ture with water and which will serve as
a diluent in the subsequent production cf
the anhydride.  Such liquids are, for
example, benzene, toluene, xylene and
cerbain chlorinated hydrocarbons such as
dichlorethylene and ethylene dichloride.
Preferably the veaction between the
acetate and the pyrosulphate or pyrophos-
phate is effected in presence of a diluent
for example a diluent of a hydrocarbon
or chlorinated hydrocarbon character as
previously referred to, or amy other
diluent which is inert to the reaction, for
example the acid corresponding to the
anhydride being produced or the
anhydride itself.  The reaction may be
effected at very moderate temperatures,
for example temperatures up to 100 or
140° C. It may conveniently be effected
ab the boiling point of the diluent em-
It desired, the pyrosulphate or
pyrophosphate and the acetate or obher
organic acid salt may e allowed to react
for some considerable period, preferably
in the presence of the ~diluent, and sub-
sequently the acetic anhydride or other
aliphatic or other organic acid anhydride
distilled from the reaction  mixture.
Regeneration of the products of the reac-
tion other than the anhydride may then

be carried out as previously described.
As indicated above, -the new process
may be carried out with mixtures of
pyrosulphates or pyrophosphates | of
ammonia - or other volatile base with an
acetate or other organic acid salt of a non-
volatile base such as soda or potash, or
with mixtures of the acetate or other
organic acid salt of ammonia or other
volatile base with a pyrosulphate or pyro-
phosphate of a non-volatile base. In the
above examples of suitable mixbures, any
one wolatile base may be replaced wholly
or in part by another volatile base. Ag
volatile  bases other +han amimonia,
primary, secondary or tertiary acyelic on
cyclic bases, for example methylamine,
dimethylamine, trimethylamine  and
ethylamine,” propylamine and iso-amyl«
amine and the corresponding di- and -
alkylamines and pyridine, may be em-

ployed.

The following Example illustrates the
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85

process of the invention but it is 4o be

understood that this Example is given

solely by way of illustration and is in no

way limitative. :
Exavpre,

Anhydrous mneutral ammonium acetate
is mixed with anhydrous sodium pyrosul-
phate, in the proportion. of two molecules
of acetate to one of pyrosulphate, and
sufficient glacial acetic acid is added %o
give the mixture the consistency of a thin
paste.

The mixture is heated under a reflux
for one to two hours after which the acetic
acid present and the acetic anhydride
formed are distilled off. The tempera-
ture is then raised until ammonia is
evolved from the dry residue, which con-
sists of & mixture of sodium and ammon.
lum sulphates, the ammonia being
absorbed in acetic acid. When no more
ammonia is evolved the temperature is
raised still more so that the sodium bisul-
phate formed during the removal of the
ammonia is changed into sodium pyrosul-
phate. -

Having now particularly described and
ageertained the nature of my said inven-
tion and in what manner the same is to
be performed, I declare that what I
claim ig: —

1. Process for the manufacture of a-
aliphatic anhydride, wherein a salb of an
aliphatic acid is subjected to reaction
with a pyrosulphate or 3 pyrophosphate,
one of the reactants being a salt of
ammonia or other volatile base.

2. Process for the manufacture of an
aliphatic anhydride, wherein a salt of an
aliphatic acid is subjected to reaetion
with a pyrosulphate or g pyrophosphate,
one reactant being a salt of ammonia or
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other volatile base and the other a salb
of an alkali metal.

8. Process for the manufacture of
acetic anhydride, wherein an acetate is
subjected to reaction with a pyrosulphate
or a pyrophosphate, one of the reactants
being a salt of ammonia or other volatile
base.

4. Process for the manufacture of
acetic anhydride wherein an acebate is
subjected to reaction with a pyrosulphate
or a pyrophosphate, one of the reactants
being a salt of ammonia or other volatile
base and the other a salt of an alkali
metal.

_ 5. Process according to any of elaims
1—4, wherein the reaction is carried out
in presence of a diluent.

_ 6. Process according to claim 5, where-

in the reaction is carried out in presence
of glacial acetic acid.

7. Process according to any of the pre-
ceding claims wherein the reaction is
carvied out at temperatures of about 100
to 140° C. _

8. Process for the manufacture of ali-
phatic anhydrides substantially as here-
inbefore described.

9. Acetic anhydride or other aliphatic
anhydrides whenever produced by any of
the processes claimed in the preceding
claims.

Dated this 16th day of July, 1984
STEPHENS & ALLEN,
Chartered Patent Agents,

Celanese House, 22 & 23, Hanover Bquare,
London, W. 1.
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