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[57} ABSTRACT

A pyrosulfate of ammonium or an alkali metal is pre-
pared by reacting the hydroxide of ammonium or the
alkali metal with sulfurous oxide in an alcohol, such as
isopropyl alcohol, which is liquid under the reaction
conditions and has more than three carbon atoms, in
the presence of oxygen, at atmospheric pressure and
room temperature, through the use, as catalyst, of a
compound of a transition metal (e.g., Cu Cl,).

. 4 Claims, No Drawings
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PROCESS FOR THE PREPARATION OF
PYROSULPHATES

The present invention relates to a process for the
preparation of ammonium and alkali metal pyrosul-
phates.

The preparation of pyrosulphates is known, being
generally carried out by dehydrateing the acid sulphate
at high temperatures (250°-300°C) or by suspending
the neutral sulphate in SOy and removing the excess of
sulphuric anhydride. However the known processes
make use of special apparatuses, often complex and
quite expensive.

It is also known the alkaline pyrosulphates are em-
ployed in the oxidation catalyst field together with tran-
sition metal or in specific fields.

It has now been surprisingly found, which is the sub-
ject of the present invention, that it is possible to syn-
thesize the aforesaid products according to simple
methods, without employing complex technologies.

The inventive process, which makes it possible obtain .

ammonium and alkali metal pyrosulphates by a method
which may be simply and economically performed, is
based on a reaction between sulphurous anhydride and
the hydroxide of the element in question, and is carried
out in alcohol in the presence of oxygen and by em-
ploying, as catalysts, transition metal complexes or
salts.

The reaction can be carried out either by bubbling
oxygen and SO, into an alcoholic solution of the start-
ing compound and the catalyst, or by mixing an alco-
holic solution of the compound with a sulphurous anhy-
dride and bubbling oxygen thercin; in the particular
case of the preparation of ammonium pyrosulphate,
use may be made of a preformed solution of ammo-
nium hydroxide dissolved in alcohol; or ammonia itself
may be employed in the gaseous state, which is bubbled
into other alcoholic solutions already formed and suit-
ably mixed, NH,OH being formed in the reaction ves-
sel.

As noted above, the reaction runs in the presence of
an alcohol: all alcohols can be employed, provided they
are liquid under the reaction conditions and containing
three or more carbon atoms. Generally usc is made of
the alcohols which are commerically available. Pecu-
liar advantages have been obtained by employing iso-
propyl and n-butyl alcohol.

The reaction runs to the formation of the final prod-
uct, it being catalyzed by transition metal complexes or
salts.

The complexes which are active for this reaction are
the ones of the 8th group and the 1st sub-group.

The copper compounds are particularly effective as
to selectivity and kinetics. They can be employed as
salts, hydrated salts or complexes with organic ligands.
For instance use may be made of the cuprous or cupric
salts containing the following anions: CI~ Br~ I~ ClO,~
SO, CH,COO™ as such, or in a hydrated form, or com-
plexed by nitrogenous organic bases.

The starting oxidation state of the metal is not impor-
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tant, provided that the reaction environment is such as
to ensure the continuous presence of the catalytic
redox couple Cu (1)/Cu(lIl).

These conditions are surely achieved when the reac-
tion vessel is continuously fed with oxygen (O,) and the
reducing compound (SO,).

The reaction pressure is not very important in order
to perform the reaction, whereas the temperature is not
to be encreased beyond 60°C in order to prevent the
obtained pyrosulphate from undergoing a reaction with
alcohol, which might give rise to alkylsulphates.

The reaction is preferably carried out at room tem-
peratures and pressures, and also oxygen is fed at atmo-
spheric pressure. -

Further working characteristics will be pointed out in
the following illustrative examples, without limiting the
purposes thereof.

EXAMPLE |

At 25°C, 8 m.moles of KOH dissolved in isopropyl
alcohol were added to a solution containing 15 mM of
SO, and 0.1 m.mole of CuCl, in 20 m} of wet isopropyl
alcohol (0.3 % H,0), the solution being kept under an
oxygen atmosphere at 760 Torr.

The reaction consumed 4 m.moles of O, and, after

. filtration, 3.75 m.moles of K,S,0; were isolated. The
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SO, conversion was 50 %, while the yield in pyrosul-
phate was 95 %.

EXAMPLE 2

94 m.moles of NH; dissolved in 40 ml of alcohol were
slowly added to 100 ml of isopropyl alcohol containing
115 m.moles of SO, 31 m.moles of H,O and 0.1
m.moles of CuCl,Pu, under an oxygen atmosphere.
The reaction totally consumed 31 m.moles of oxygen
and, after filtration, 5.8 g of a white solid were isolated.

We ascertained that it was constitued by ammonium
pyrosulphate on the basis of the melting point (236°C),
L.R. spectrum (1,260, 1,095, 1,045 ¢cm™!) and the char-
acteristic reactivity thereof. The SO, conversion was 50
%, and the yield in pyrosulphate was 89 %.

What we claim is:

1. A process for the preparation of ammonium and
alkali metal pyrosulphates characterized in that ammo-
nium or alkali metal hydroxide is reacted with sulphur-
ous anhydride and oxygen in an alcohol containing 3 or
more carbon atoms, at temperatures lower than 60°C
by employing, as catalyst, a copper compound selected
from cuprous or cupric salts of the anions Cl-, Br—, I,
Cl10O,7, SO, and CH;COO™.

2. The process according to claim 1, wherein the re-
action is performed in the presence of said copper com-
pound in a hydrated form.

3. The process according to claim 1, wherein the re-
action is carried out in the presence of said copper salt,
when complexed with a nitrogenous organic base.

4. The process according to claim 1, wherein the re-
action is carried out in isopropyl alcohol.
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