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PROVISIONAL SPECIFICATION.

Improvements in or relating to the Manufacture of Alkali Metal
Chlorates.

We, Craries CarTER, a British sub-
ject, of Meadowside, Hunts Cross, Liver-
pool, and ImeErran CHEMICAL INDUS-
TRIES LimITeD, a British Company, of

5 Imperial Chemical House, Millbank,
London, S.W. 1, do hereby declare the
nature of this invention to be as
follows :— '

This invention relates to the manu-

10 facture of alkali metal chlorates or of
mixtures containing alkali metal chlor-
ates by the action of chlorine on alkali

. metfal carbonates.
It has previously been proposed to pre-

15 pare solutions containing sodium chlor-

ate by passing chlorine through solutions
or slurries containing sodiumi carbomadte.

It has also been proposed to treat finely

divided dry anhydrous sodium carbonate
with chlorine preferably in a mechanical
apparatus, in order to obtain a mixtire of
chloride and chlorate. In this process it
was further slated that aqueous vapour
which ‘'might be present in the chlorine
was a disadvantdge and that improved
results were obtained by using a Supply
of chlorine dried by means .of gulphuric
acid. " In the operatign of this process,
however, the action of the chlorine on

80 the sodium carbonate is too slow for an

“  economically working process, and we
have "discovered that it is essential for
a certailn amount of water to be present.

According to the invention, therefore,

35 we “treat a solid alkali metal carbonate

* with chlorine in the presence of an
amount ‘of water corresponding to from
about 39 to about 20% by weight of the
carbonate. = The water may be supplied

40 to the reaction in any convénient manner,

* for instance, it may be introduced partly
as’ vapour carried’ by the chlorine and
partly as water of crystallization com-
bined with alkali metal carbonafe or, if

45 degired, it may be introduced as liquid

© watef, ‘e.g. in the form of a spray.
Bicarbonste may also be present in addi-
tion to the carbonate. = o
" "The chlorine mdy be introduced as a
%0 subgj’c@}%ﬁ%ﬁr may be diluted

20

a

with large quantities of an inert gas such
as air.  Preferably the reaction is con-
ducted at a temperature of approximately
60—70° C. ’
The process, which may be continuous
or discontinuous, may be carried out in
any convenient form of apparatus con-
structed of or lined with resistant
material and arrangements may be made
for control of temperature. ’
Thus in a discontinuous process sodium
carbonate which contains about 139 by
weight of water and which is in the form
of powder is spread in layers and exposed
to the action of chlorine until the reac-
tion is complete. If desired, to acceler-
ate the reaction the process may be inter-
rupted from time {o fime so that the
layers of material may be rakéd in order
to expose a’fresh surface. ° -
The continuous process may he oper-
ated conveniently in a rotating fube
which may be slightly inclined ‘to the
horizontal. Thus powdered sodinm caz-
bonate containing about 59 by weighi of
water is fed to the upper end of the fube
and passes down while the tube iz rotat-
ing, ‘in counter current to a stream of
chlorine introduced at the lower end. ‘A
dry powder consisting of a mixfure of
sodium chloride and sodium chlorate in a
molecular fatio of about 5% to 1 is
obtained. ’
For gertain purposes, e.g. as a weed
killer, the mixture of sodiura chlorate
and sodium chloride may be used in the
dry state as it is produced but if desired
the powder may be leached with water
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and a strong solution obtained from .

whichl sodium  chloraté can be recovered
by evaporation and crystallisatiop.

Dated the 4th day of February, 1932.

E. €. G. CLARKE, ‘
Imperial Chemical House, Miplib.anlgz

Loxdon, S.W. I,
~ Solicitor for ‘the' Applicants.
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COMPLETE SPECIFICATION.

Improver:ents in or velating o the Manufacture of Alkali Metal
Ghlcrates.

We, CrsriEs CARTER, a British sub-
jeet, of Meadowside, Hunts Cross, Liver-
pool, and Imreeriar CHEMICAL IxDTs-
TRIES Limrtep, a British Company, of
Tmperial Chemical House, Millbank,
London, S.W. 1, do hereby declare the
pature of this invention and in vhat
manner the same is to be performed, to
be particularly described and ascertained
in and by the following statement :—

This invention relates to the manu-
facture of alkali metal chlorates or of
solid products containing alkali metal
chlorates by the action of chlorine on
alkali metal carbonates.

It has previously been proposed to pre-
pare solutions containing sodium chlor-
ate by passing chlorine through solutions
or slurries containing sodium carbonate.
Solutions of sodium chlorate have also
been prepared by the passage of chlorine
through an absorbing tower packed with
hydrated sodium carbonate which may
have been brought into a granular or a
pasty condition by the addition of water.
Weak sclutions of the chlorate are
aallowed to trickle over the solid carbonate
during this process in which the amount
of water added to soda ash was of the
same order as that of the soda ash itself.

It has also beén proposed o treat finely
divided dry anhydrous sodium carbonate
with chlorine preferably in a mechanical
:apparatus, in order to obtain a solid pro-
duct consisting of a mixture of chloride
and chlorate. In this process it was
further stated that agqueous vapour which
might be present in the chlorine was a
disadvantage and that improved results
were obtained by using a supply of
chlorine dried by means of sulphuric
acid. In the operation of this process,
however, the action of the chlorine on
the sodium carbonate is too slow for an
economically working process, and we
have discovered that it is essential for a
certain amount of water to be present.
Tn addition, the quantity of water which
is present must not be so great that the
reaction mass or the final product assumes
a pasty condition. This careful regula-
tion of the water content we have found
to be of particular importance to ensure
a_smoothly working manufacture, especi-
ally one which is operating continuously.

According to the invention, therefore,
we treat a solid alkali metal carbonate
with chlorine in the presence of an

anmount of water corresponding to from
39, to 20% by weight of the carbonate.
The water may be supplied to the reac-
tion in any convenient manner, for
instance, it may be introduced partly as
vapour carried by the chlorine and partly
as water of erystallization combined with
alkali metal carbonate or, if desired, 1t
may be introduced as steam or as Hquid
water, e.g. in the form of a spray.
Bicarbonate may also be present in addi-
tion to the carbonate,

The chlorine may be introduced as a
substantially pure gas or may be diluted
with large quantities of an inert gas such
as air. Preferably the reaction is con-
ducted at a temperature of approximately
60—380° C.

The process, which may be continuous
or discontinuous, may be carried out in
any convenient form of apparatus con-
structed of or lined with resistant
material and arrangements may be made
for control of temperature.

Thus in a discontinuous process sodium
carbonate which contains about 13% by
weight of water and which is in the form
of powder is spread in layers and exposed
to the action of chlorine until the reac-
tion is complete. If desired, to acceler-
ate the reaction the process may be inter-
vupted from time to time so that the
layers of material may be raked in order
to expose a fresh surface. In a con-
tinuous process suitable amounts of water
are 3—159% by weight of sodium car-
bonate.

The following example illustrates one
form of a continuous process.

ExAMPLE. i

Soda ash containing an excess of water,
which for experimental reasons varied
from 39 to 12% on the weight of the
carbonate, was fed continuously at the
rate of 96 lbs. per hour to the upper end
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of a rotating iron tube lined with earthen- -

ware tiles, and mounted at a slight angle
to the horizontal, while 1100 cubic feet
per hour of gas previously heated to about
110° C. and containing 31% Cl., were

blown in at the lower end of the tube, -

passing countercurrent to the descending
solids and issuing at the upper end of
the tube at a temperature of about

30—40° C. After a short period of oper-
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ating it was found desirable to maintain -

the water content of the soda ash at 3—

59j under the conditions deseribed. The
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soda ash travelling down the tube was
converted fo a mixture of chlorate and
chloride principally in a main reaction

zone at about the middle of the
5 tube where the solids had a tem-
perature about 70—80° C. The

solid product was produced at the
rate of 119 lbs. per hour and on issuing
from the tube was very slightly moist to
the touch. An average of analyses made
over a period of 24 hours showed its
composition to be:—
21.479, NaClO,
71.72% Na(Cl
0.469%; Na.CO,
2.809, NaHCO,
3.669% H.0 (by difference)
The exit gas from the tube contained a
slight amount of residual chlorine and
20 some hypochlorous acid in addition to the
carbon dioxide produced in the reaction.
It was passed through a small scrubbing
tower before being allowed to escape to
the atmosphere. As an alternative to
95 this procedure the gas may be recircu-
lated, a suitable purge for the excess gas
being arranged for and the requisite
chlorine being introduced to maintain the
strength of the reacting gas. If desired,
80 the necessary water could have been intro-
duced as a spray of liquid water or as a
jet of steam rather than as an addition
{o the soda ash as is described.
Tor certaln purposes, e.g. as a weed
35 killer, the mixture of sodium chlorate
and sodium chloride may be used in the
dry state as it is produced but if desired
the powder may be leached with water
and a strong solution obtained from
40 which sodium chlorate can be recovered
by evaporation and crystallisation.
Having now particularly described and
ascertained the nature of our said inven-
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tion, and in what manner the same is to
be performed, we declare that what we
claim is:—

1. A process for the production of a
solid product containing alkali metal
chlorate  which  comprises reacting
chlorine with alkali metal carbonate in
the presence of an amount of water which
is equal to 3% to 20% of the weight of
the alkali metal carbonate.

2. A continuous process for the produe-
tion of a solid product eontaining sodium
chlorate which comprises passing chlorine
counter current to sodium carbonate in
the presence of water equal in amount to
from 39 to 159% of the weight of sodium
carbonate.

3. A process as claimed in Claimn 1 or
2, in which the water is introduced into
the reacting system in association with
the carbonate, or as vapour or as liquid
or by a combination of two or more of
these methods.

4. A process as claimed in Claim 1, 2
or 3 in which the temperature of the
reaction zone is maintained at 60° to 80°
C.

5. A process as claimed in Claim 4 in
which the chlorine is heated prior to its
introduction to the reacting system.

6. A process for the production of a
solid product containing alkali metal
chlorate, substantially as hereinbefore
described, with reference to the example.

7. Alkali metal chlorates, or products
containing the same, whenever prepared
by the process claimed in any of Clains
1—6.

Dated the 31st day of OQctober, 1932,

4 E. C. G. CLAREKE,

Imperial Chemical House, Millbank,

London, S W. 1,
Solicitor for the Applicants.

Redhill: Printed for His _lr.fa‘,}esty’s Stationery Office, by Love & Malcomson, Litd.—1933.
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