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COMPLETE SPECIFICATION
Manufacture of Alkali Chlorites

We, Sorvay & Ciz., a Body Corporate
organized under the laws of Belgium, of
33, rue Prince Albert, Brussels, Belgium,
do hereby declare the mnature of this
invention and in what manner the same
is to be performed, to be particularly

described and ascertained in and by the

following statement:—
The invention concerns fthe manu-

10 facture of alkali chlorites by the inter-

15

20

mediary of chlorine dioxide obtained by
the action of hydrochloric acid on an
alkali chlorate or an alkaline earth
chlorate according to the reaction:—

2010, + 4HCL=2C104-+ Cl, + 2C1* +2H,0.

With a view to separating chlorine
dioxide, it is known to bring the mixture
of chlorine and chlorine dioxide into the
presence of an excess of lime, in con-
ditions such that the chlorine is absorbed
and that the chlorine dioxide reacts as
little as possible. This Tequires 1n
practice the use of the lime in the powder
state, a strict limitation of the quantity

.0of water present and the use of 2
" cumbersome and costly apparatus, necessi-
tating constant supervision.” =

The process, according to the invention
for the manufacture of alkali chlorite

- 30 involving the action of hydrochloric acid

35 entrained - by air- to  undergo partial

on an alkali chlorate and/or alkaline
earth chlorate, is characterised by
causing . the mixture of chlorine and
chlorine. dioxide so - produced ~and

physical purification of the C10, by being
mixed with a concentrated solution of
alkali or alkaline earth chloride and/or
chlorate, whereby most of the chlorine
dioxide and a little of the chlorine is
absorbBed, which mixture is then desorbed
and further purified by being passed
through a solution or milk of lime. In
these conditions all the chlorine is fixed

gns. Acts, 1907 to

40

by the base, as also a quantity of 4D

chlorine dioxide,
equation s —

Cly -+ 40H+ 2010, = 201 + 2010,*+ 2H,0.

determined by the

Due to the fact that there remains, in
consequence of the physical purification,

only a small fraction (less than —) of

chlorine initially present, the quantity
of chlorine dioxide thus sacrificed
remains small and it is possible to accept
deliberately this sacrifice in view of the
surprising advantages that are obtained.
In fact, contrary to what would be
expected, the purification reaction indi-

cated above is extremely rapid and only

requires for its execution an apparatus
of small dimensions. The chlorine dioxide

is thereafter absorbed in a known manner

by an alkali hydroxide and/or carbonate
for the obtenfion of a mixfture of the
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chlorite and chlorate, the latter being 65

separated and re-used in the production of
the chlorine dioxide. 7
- The complete.process -of the manufac-
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ture comprises the following operations:

1. Generation of a mixture of
Cl0,+Cl,, containing air, by the reac-
tion of gaseous or aqueous hydrochloric
acid on a concentrated solution of alkali
chlorates and [or alkaline earth chlorates
which have been purified or partially
purified of the chlorides formed as co-
products of their manufacture, accom-
panied by an injection of air into the
reaction solutions, intended to carry away
the gaseous products as and when they
are formed. There is produced in addi-
tion to the reaction above, the secondary
reaction although to a more feeble extent:

C10,*+ 6HCl=3Cl, + C1* + 3H.0

2. Partial physical purification from
chlorine of the gaseous products: this
purification is obtained by absorption
followed by desorption in a body of a
concentrated solution of alkali or alkaline
earth chloride and/or chlorate. By reason
of the solubility of the Cl0,, much
higher than that of Cl,, only 5 to 10% of
the chlorine generated is absorbed in the
solution whilst more than 90% of ClQ,
is dissolved in the same solution. This
latter is then desorbed by means of a
current of air and gives back the gases
1 1 1
Clo, 10 15

volume when initially this proportion

in the proportion

" was approximately —.

38

~of Cl1

40

1

456
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This partial physical purification elimi-
nates an appreciable quantity of chlorine,
so that the chemical purification (follow-
ing phase) is made with a minimum loss
Q.. ) '

3. Total chemical purification from
chlorine of the desorbed gases by reaction
of the latter with a solution or a milk of
lime: "~

Cl,+40H*+2(C10. = 2C11 +2C10,* + 2H.,,0.

The ClO, which has not reacted with
the chlorine and the lime, which may be
about 80% of the dioxide initially pro-
duced, is perfectly free from chlorine.

4. Absorption of pure C10, by a solu-
tion of alkali hydroxide and]or carbonate
which may contain chlorate and chlorite
coming from a previous operation, accord-
ing to-the reaction:

- 2C10, +2Na0H =NaClO, + NaClO, + H.0

55

2010, + Na,£0, =NaCl0, + NaCl0, +CO,

5. Separation. of the sodium chlorite
and chlorate formed by -crystallisation

and, if desired, evaporation in such a-

manner as to recover separately the
chlorite and the chlorate and finally to
return this latter into the cycle.

The carrying out of the process accord-
ing to the invention can be effected
advantageously in the arrangement
described below and illustrated in the
attached diagram.

In a chlorinator (a) is introduced lime,
water, chlorine and the unabsorbed gases
coming from a previous operation. There
is obtained a mixture of calcium chlorate

- and chloride which is freed in a Lknown

manner in (b) of all or a part of the
(CaCl, and conducted infto a rectifying
column or a scrubber (¢) which also func-
tions as a generator of Cl0,. This gener-
ator also receives a solution of chlorate
led back from a later stage of the manu-
facture. The gaseous produets (Cl, and

-C10,) are carried away by a current of

air injected at the bottom of the gener-
ator and the gaseous mixture is intro-
duced into an absorption tower (d) in
which a part of the Cl, and most of the
Cl0, are preferentially absorbed by the
purifying sclution described above. The
solution with absorbed gases is then trans-
ferred to s desorption tower (e) whilst
the unabsorbed gases are directed to the
chlorinator referred to above. In the
tower (e) the solution is subjected to a
jet of air which makes it give up the
Cl0, and the Cl, after which it is returned
towards (d) and circulates intermittently.
The mixture of gases which leaves the
desorption tower contains little chlorine,
relatively to its content of Cl0,. Tt can
thereupon undergo a chemical purifica-
tion by a milk of lime with a high vield
of Cl0,. This operation is effected in a
tower (f) which furnishes on the one hand
a mixture consisting only of air and
ClO, and, on the other hand, an aqueous
solution of Ca(Cl0,), and of CaCl, which
returns towards (¢). The mixture of air
and ClO, enters at the base of a tower (g)
fed with a solution of alkali carbonate
and [or hydroxide: there is produced an
alkali ehlorite mixed with equi-molecular
quantities of chlorate, these two com-
pounds are separated in (i) by erystallisa-
tion and, if desired, by evaporation. The
final product is recovered in a practically
pure state, whilst the alkali chlorate
returns to the generation of ClO.. The
mother liquors coming from (k) contain
the alkali chlorite and chlorate and return
into the tower (g¢). The air coming from
this tower can be directed, as desired,
towards (c) and[or towards (e).

“The chemical purification of the ClO,

which follows the partial physical purifi-’

cation, according to the invention, has
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the advantage of obtaining by a simple
process the complete removal of Cl; by an
inexpensive base and of furnishing an
alkali chlorite with a minimum of con-
sumption of the alkali hydroxide or
carbonate.

o

By way of example mnot limitative, .

there may be cited the manufacture of
sodium chlorite because it is understood
10 that there is manufactured by this method
the other alkali chlorites without depart-
ing from the scope of the invention.
The gases carried away by the air
injected at the base of the ClO, generator
19 contain, per 1000 kgr. of NaClO,
obtained, 1941 kgr. of ClO, and 2041 kgr.
of Cl,. They are made to bubble into the
physical purifying solution which is then
subjected to the action of a curremnt of
90 air: affer desorption, the gases which
contain 1747 kgr. of ClO, and 134 kgr.
of Cl,, are sent into a purification tower
where they are brought into contact with
a milk of lime containing 280 kgr. of
25 Ca{OH),. There are formed 391 kgr. of
Ca(ClQy,), and 210-Lkgr. of Call, which
return to the generation of ClQ,, whilst
1492 kgr. of ClO, are absorbed by a solu-
tion containing 885 kgr. of NaOH. This
30 absorption furnishes 1598 kor. of
NaCl0,.3H,0 and 1177 kgr. of NaClO,
which are separated by crystallisation
and evaporation. The NaClO, is directed
into the (10, generating tower whilst the
3b hydrated sodium chlorite is dried and
furnishes 1000 kgr. of anhydrous chlorite.
Tt is pointed out that the present inven-
tion consists in a novel combination of
steps which per se are partly novel and
40 partly old. There is a close interrelation
between the movel and the known steps
which gives rise to an advantage of great
value 1n practice and amounts to a
progress over the art.
45 Of publications which are relevant to
the known steps we list the following :—
Martens—Annales de Chimie ef de
Physique, 1836, 66, pp. 306—307.
Schacherl — TLiebig’s Annalen der
50 Chemie, 1876, 181—182, pp. 193—201.
Bray—Z. fiir Anorg. Chemie, 1906, 48,
pp. 242244, ,
Luther and MacDougall—Z. Physik,
Chemie, 1908, 62, pp. 241—R42.
55 CGmelin — Handbuch der
Chemie, 1927, vol. Chlor, p. 298.
Carlson and Gelhaar—Chem.-Zeitung,
1908, 32, p. 604.
Gtarzarolli — TLiebig’s Anmnalen der
60 Chemie, 1881, 209, pp. 207—R208.
British Specification No. 495,267 and
United States Specifications Nos.

Anorg.

2,031,681 2,086,311; 2,046,830 ;
2,108,976 ; and 2,169,066.

Having now particularly described and 68
ascertained the nature of our said inven-
tion and in what manner the same is to
be performed, we declare that what we
claim ig:— '

1. Process for the manufacture of 70
alkali chlorite involving the action of
hydrochloric acid on an alkali and/or an
alkaline earth chlorate, characterised in
that after the mixture of chlorine and
chlorine dioxide so produced has under- 76
gone in a known manner partial physical
purification by absorption in a concen-
trated solution of alkali or alkaline earth
chloride and/or chlorate, the absorbed
gases considerably poorer in chlorine are 80
desorbed from the solution and brought
into contact with a quantity of milk of
lime just sufficient to cause all the
chlorine present to combine according to
the reaction: 85

Cly+ 2010, +2Ca(0H), = CaCl, +
Ca(C10,), + 2H,0,

whereupon the residual chlorine dioxide
is treated by an alkali carbomnate or
hydroxide and the chlorite and chlorate
are separated in a known manner. 90

2. Process according to claim 1, char-
acterised in that the chlorates enfering
into reaction with the hydrochloric acid
are previously freed from all or a part
of alkali andfor alkaline earth chlorides 96
which are formed with the chlorates as
co-products of their manufacture.

3. Process according fo claim 1, char-
acterised in that the unabsorbed gases
from the partial physical purification of
the Cl0, are re-used for the manufacture
of new quantities of alkali chlorate and/
or alkaline earth chlorate, whilst the
solution after absorption is subjected to
a current of air which expels ClO, and105
Cl, which it contains, after which it is
re-used in the absorption of new quanti-
ties of Cl0, and of Cl,.

4. Process according to claims 1 to 3,
characterised in that, after separation of 110
the products coming from the final
absorption, the alkali chlorate separated
from the alkali chlorite is directed
towards the ClO, generating tower,
whilst the mother liquors are returned to 116
the final absorption.

5. Process of manufacture of alkali
chlorite involving the action of hydro-
chloric acid on an alkali and/or alkaline
e%rth chlorate, in substance as described 120
above. :

100
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! SHEET

[This Drawing is reproduction of the Original on a reduced scale.]
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