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[57] ABSTRACT

An aqgueous solution of sodium hydroxide containing
soluble impurities such as a concentrated catholyte
produced by a diaphragm electrolysis 1s cooled by a
coolant or a heat-exchanger to form a slurry containing
sodium hydroxide hydrate crystals and fine impurity
crystals. The fine impurity crystals are adsorbed on
bubbles which are formed by vaporizing a dissolved
coolant or introducing a gas in the slurry and separated
from the slurry.

17 Claims, 3 Drawing Figures
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PROCESS FOR PURIFYING SODIUM
HYDROXIDE

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions made
by reissue.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a process for purify-
ing sodium hydroxide. More particularly, it relates to a
process for producing sodium hydroxide having high
purity from an aqueous solution of sodium hydroxide
containing soluble impurities such as sodium chioride.

DESCRIPTION OF THE PRIOR ART

The process for producing sodium hydroxide and
chlorine by electrolysis of an aqueous solution of so-
dium chloride with a diaphragm such as asbestos, IS
advantageous since no mercury pollution is caused In
contrast to the mercury method.

However, the concentration of sodium hydroxide
produced by the diaphragm electrolysis method, has
been disadvantageously low, such as about 8 to 10 wt.
% . Substantially the same amount of sodium chloride is
nroduced.

Customarily, an aqueous solution of sodium hydrox-
ide prepared by the diaphragm method has been con-
centrated by distillation to about 50 wt. % or higher
which is required for industrial purposes. Impurities
such as sodium chloride which are precipitated in the
step are removed to purify the product.

However, the resulting sodium hydroxide still con-
tains about | to 2 wt. % of sodium chloride. It has been
quite difficult to decrease the content of sodium chlo-
ride to 0.01 to 0.001 wt. % which is typical for the
products of mercury method.

It is known that the agueous solution of sodium hy-
droxide containing sodium chloride prepared by the
diaphragm electrolysis method can be diluted to about
40%, of sodium hydroxide to form an unsaturated condi-
tion for the sodium chloride. The diluted solution is
cooled to precipitate only NaOH.3.5 H20 crystals and
the precipitate is separated and melted.

The aqueous solution of sodium hydroxide produced
by this process has a relatively low concentration and
should be concentrated to the finally desired level. Ac-
cordingly, the process has not been satisfactory from
the viewpoints of the apparatus complexity and energy
expended. On the other hand, it is known that the aque-
ous solution of sodium hydroxide of about 50 wt. 7% or
higher, can be cooled to form NaOH.2H;0 in order to
purify it without diluting an aqueous solution to form
the unsaturated condition for sodium chlorde.

The latter process is advantageous since the calories
needed for the evaporation of water are small in com-
parison with the former process for precipitating only
NaOH.3.5H,0 crystals while controlling the concen-
tration of the agqueous solution from the viewpaoints of
both the apparatus and the energy expended.

However, in accordance with the latter process, im-
purities such as sodium chloride precipitate together
with the NaOHl hydrate crystals. Accordingly, it 18
necessary to separaie the sodium chlonde crystals from
the NaOH hydrate crystals.
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To do this various methods have been proposed.
These utilize the fact that the NaOH hydrate crystals
are relatively large whereas the impurity crystals such
as sodium chloride are relatively small.

It is also known that only impurity crystals such as
sodium chloride will be removed by washing with a
liquid flow (e.g. U.S. Pat. No. 3,799,749) and that fine
impurity crystals such as sodium chloride can be sepa-
rated from the NaOH hydrate crystals by filtration (e.g.
U.S. Pat. Nos. 2,127,496 and 2,178,694).

However, in these methods, the viscosity of the solu-
tion treated is relatively high requiring a large size appa-
ratus and causing difficulties in the filtration. Incom-
plete separation disadvantageously results.

SUMMARY OF THE INVENTION

It is an object of the present invention to provide a
process for highly purifying sodium hydroxide by re-
moving soluble impurities such as sodium chlonde from
an aqueous solution of sodium hydroxide.

It is another object of this invention to highly purify
sodium hydr-oxide by separating soluble impurity crys-
tals such as sodium chloride from NaOH hydrate crys-
tals which are formed by cooling an aqueous solution of
sodium hydroxide containing such soluble impurities.

It is still another object of this invention to provide a
process for highly purifying sodium hydroxide in high
concentration by removing impurities such as sodium
chloride from an aqueous solution of high concentration
sodium hydroxide prepared by electrolysis of an aque-
ous solution of sodium chloride by the diaphragm elec-
trolysis method and subsequent concentration of the
catholyte.

These and other objects of the present invention have
been attained by cooling an aqueous solution of sodium
hydroxide containing soluble impurities, such as sodium
chloride, to form a slurry comtaining sodium hydroxide
hydrate crystals and fine impurity crystals; floating the
fine impurity crystals by their adsorption or bubbles
which are formed by vaporizing a dissolved coolant or
by introducing a gas into the slurry containing the crys-
tals: and separating the fine impurity crystals from the
sodium hydroxide hydrate crystals.

BRIEF DESCRIPTION OF THE DRAWINGS

F1G. 1is a low diagram of a batch system for purifi-
cation of sodium hydroxide according to the invention;

FIG. 2 is a flow diagram of a continuous system of
the invention; and

F1G. 3 is a flow diagram of another embodiment of a
continuous system of the invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

Customarily, sodium hydroxide hydrate crystals
(NaOH hydrate crystals) and impurity crystals such as
sodium chloride are formed by cooling an aqucous
solution of sodium hydroxide containing such impun-
ties thercby forming a slurry thercof.

In the process of this invention, it is preferred 1o torm
a slurry containing 5 to 60 wt. %, especially 10 to 40 wi.
%, of NaOH hydrate crystals and the impurity crystals.

The NaOH hydrate crystals arc usually large size
crystals having an average diameter of 300 10 3000 pm
whereas the NaCl impurity crystals are usually small
size crystals having a diameter of 2 to 3O pm. 1t has now
heen discovered that fine crystals of impurities such as
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NaCl are selectively adsorbed on bubbles rising through
the slurry of the crystals.

On the other hand, the NaOH hydrate crystals have
substantially no such properties. Accordingly, the im-
purity crystals can be easily separated from the NaOH
hydrate crystals by introducing bubbles into the slurry
of both crystals.

The present invention is based on this novel finding.

In accordance with the process of this invention,
impurity crystals such as NaCl are separated from
NaOH hydrate crystals by a operation to a high degree
simple i comparison with conventional processes. So-
dium hydroxide having a purity similar to that which is
a product of the mercury method, is produced. The
process of this invention can be applied to aqueous
solutions of sodium hydroxide having various concen-
trations, including high concentration sodium hydrox-
ide which is produced by the electrolysis of an aqueous
solution of sodium chloride followed by concentration.

Accordingly, the process of this invention is remark-
ably advantageous for industrial operation.

The object and advantages of this invention can be
further understood by the following illustration.

The aqueous solution of sodium hydroxide containing
impurities such as NaCl includes the product of the
diaphragm electrolysis of an aqueous solution of sodium
chloride using a diaphragm such as asbestos. This is
concentrated by suitable methods such as evaporation
to remove the major portion of sodium chloride.

The impurities include sodium chloride and one or
more impurities which precipitate as insoluble material
from the concentrated solution of sodium hydroxide,
such as sodium sulfate, sodium carbonate, calcium hy-
droxide, magnesium hydroxide and the like.

The concentration of sodium hydroxide and sodium
chloride in the aqueous solution is dependent upon the
desired NaOH hydrate and can be selected accordingly.

When an aqueous solution containing 33 to 60 wt. %
of NaOH and 3.6 to 0.1 wt. % of dissolved NaCl is used,
1t 1S possible to attain satisfactory results in industrial
operation from the viewpoint of conversion to the
NaOH hydrate and easy separation of sodium chloride.

The aqueous solution of sodium hydroxide containing
tmpurities is cooled to form crystals. The method of
cooling the aqueous solution is not critical and includes
use of a heat-exchanger.

However, it is preferred to introduce a liquid coolant
which does not react with sodium hydroxide directly
into the aqueous solution whereby the liquid coolant is
vaporized to cool the aqueous solution and the NaQH
hydrate crystals and the impurity crystals are formed.

In this case, there is no disadvantage due to decrease
of the transfer coefficient and clogging caused by the
precipitation of the NaOH hydrate crystals onto the
cooling surfaces of the heat-exchanger.

Moreover, the bubbles formed in the aqueous solu-
tion by the vaporization of the liquid coolant, can be
utilized as the source of bubbles for the adsorption and
separation of impurities. Accordingly it is preferred to
use such a coolant in this invention.

Typical coolants include fluorochlorohydrocarbons
having a low boiling point such as fluorotrichlorome-
thane, difluorodichloromethane and difluoromono-
chloromethane; and hydrocarbons having a low boiling
point such as propane, n-butane and isobutane which
are inert to sodium hydroxide. It is especially preferred
to use fluorochlorohydrocarbons having a low boiling
point.
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The temperature for cooling the aqueous solution is
dependent upon the type of NaOH hydrate used in the
purification step. It is preferred to cool the aqueous
solution to the point of supersaturation of sodium hy-
droxide. The concentration of sodium hydroxide in the
aqueous solution 1s dependent upon the type of NaOH
hydrate crystals formed in the cooling operation. The

- concentration of the aqueous solution of sodium hy-

droxide, the type of NaOH hydrate and the range of
temperature for forming the NaOH hydrate may be
chosen as follows.

In the purification of this invention, it is possible to
use any of the hydrates shown in the table.

TABLE
NaOH NaOH Temperature
concentration hydrate (*C.)
52-69 NaOH . H>O 12 to 65
45-52 NaOH . 2H;0O Sta 12
33-45 NaOH . 3.5H;0 5to 16
25-33 NaOH . 4H-.O — 18 to +5
22-33 NaOH . SHHO —24 to —18

It 1s especially preferred to use NaOH.2H»O because
the aqueous solution of sodium hydroxide produced by
the diaphragm electrolysis method can be used as a
starting material, and the concentration of the aqueous
solution resulting from the melting of the NaOH hy-
drate crystals is preferable in an industrial operation.

For example, in order to precipitate the NaOH.2H,O

‘crystals from an aqueous solution of sodium hydroxide

produced by the diaphragm electrolysis of sodium chlo-
ride, the aqueous solution prepared by the electrolysis is
concentirated by a conventional method to prepare an
aqueous solution containing 45-52 wt. % of NaOH and
1-2 wt. % of NaCl. The aqueous solution is cooled to
torm NaOH.2H,O crystals and impurity crystals, e.g.,
NaCl. In accordance with the cooling of the aqueous
solution, large NaOH hydrate crystals and fine NaCl
crystals are formed to obtain a slurry of both crystals.

The purification of sodium hydroxide is conducted
by separating the NaCl crystals from the slurry accord-
ing to the principles of this invention. In the process of
this invention, a gas or vaporizable material which is
inert to sodium hydroxide is introduced into the aque-
ous solution to generate bubbles in the slurry containing
the NaOH hydrate crystals and the impurity crystals.

Only the impurity crystals are selectively adsorbed
on the bubbles formed in the slurry.

The method of forming the bubbles to remove the
impurity crystals in the slurry is not critical.

Such methods include introducing a liquid coolant
which is inert to sodium hydroxide, directly into the
aqueous solution and vaporizing it whereby the NaOH
hydrate and impurity crystals are precipitated and the
bubbles are formed. Suitable coolants are listed above.
Fluorochlorohydrocarbons having a low boiling point
are preferred. It is also preferred to dissolve the liquid
coolant n the slurry of both crystals. The dissolved gas
is vaporized to form the bubbles by reducing the pres-
sure or raising the temperature.

[t 1s also possible to introduce an inert gas such as air,
a coolant, helium, nitrogen, argon, hydrogen and the
iike directly into the slurry through a gas-permeable
tube having fine holes.

The impurity crystals are adsorbed on the bubbles
formed. The bubbles rise in the slurry while adsorbing
the impurity crystals or otherwise having them ad-
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hered, whereby a stable foam is formed on the upper
surface of the slurry. The stability of the foam increases
with the increase of concentration of sodium chloride,
reaching the point of becoming difficult to break. When
the foam is kept on the upper surface of the slurry, the
concentration of sodium chloride in the foam increases
forming a scum. Thus, the foam can be easily separated
from the slurry as a scum. The slurry from which the
foam is removed, contains the NaOH hydrate crystals in
high purity. The NaOH hydrate crystals are separated
from the aqueous solution by centrifugal filtration, vac-
uum filtration, centrifugal precipitation separation and
the hike.

The content of impurities in the resultant sodium
hydroxide is dependent upon the type of NaOH hydrate
and can be as small as about 0.01 wt. % of NaCl by
selection of suitable conditions. |

Referring to FIGS. 1 to 3, the process of the inven-
tion will now be further illustrated. FI1G. 1 shows one
embodiment of a batch system for producing NaOH.2-
H>O in high purity from a concentrated catholyte efflu-
ent from the diaphragm electrolysis method.

In FIG. 1, the aqueous solution of sodium hydroxide
prepared by the diaphragm electrolysis and the concen-
trate thereof contain about 45 to 52 wt. % of NaOH and
about 1 to 2 wt. % of NaCl. The aqueous solution 11 1s
fed to a crystallizing tank 12. A liquid coolant 13 such as
a fluorochlorohydrocarbon is fed into and vaporized in
the crystallizing tank 12 whereby the aqueous solution
is cooled to about 5° to 12° C. to precipitate NaOH.2-
H-,O. It is preferred to add NaOH.2H,O seed crystals in
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the crystallizing tank 12 with stirring. As a result, a -

slurry is formed by the precipitating NaOH.2H;0 and
fine impurity crystals. The gaseous coolant 14 vapor-
ized in the aqueous solution 11 is discharged out of the
system, and is preferably liquefied and recycled.

It is also preferable to maintain a pressure of up to
about 10 kg/cm? in the crystallizing tank 12.

After formation of the slurry containing the NaOH.2-
H;O and NaCl impurity crystals, the pressure in the
crystallizing tank 12 is reduced to atmospheric pressure
whereby the dissolved coolant is vaporized to form
bubbles. It is also possible to inject a gas to form bub-
bles. The fine NaCl impurity crystals are selectively
adsorbed on the surface of the bubbles. The bubbles
adsorbing the fine NaCl impurity crystals float and
accumulate on the upper surface of the slurry as a scum
15. The scum 15 is discharged out of the system and is
defoamed to recover the NaCl, etc. On the other hand,
the slurry containing NaOH.2H,O crystals is dis-
charged from the bottom of the crystallizing tank. The
slurry 16 is passed through a filter 17 to separate the
mother liquor, which is recycled to the crystallizing
tank 12. The NaOH.2H;O crystals are preferably
washed with an aqueous solution of sodium hydroxide
and melted to obtain about 50% sodium hydroxide
having a quite low content of NaCl.

FIG. 2 shows one embodiment of a continuous sys-
tem, wherein like reference numerals designate parts
identical or corresponding to FIG. 1.

A preferred operation will be illustrated.

The agueous solution of sodium hydroxide containing
sodium chloride 11 impurities which is a concentrated
catholyte effluent from the diaphragm electrolysis
method, is continuously fed into a solution which is
recycled from the aqueous solution 11 in the crystalliz-
ing tank 12 by a pump p. The concentration and temper-
ature of the recycled solution are controlled to form a
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sturry containing 5 to 60 wt. %, preferably 10 to 40 wt,
%, of NaOH.2H;O crystals in the crystallizing tank 12.

The conditions of the concentration of aqueous solu-
tion, the feed of the coolant 13, the conditions for pre-
cipitating the NaOH.2H;O crystals and impurity and
the treatment of the gaseous coolant 14 are the same as
in FIG. 1. |

Thus, the slurry containing the NaOH.2H:O and
impurity NaCl crystals 18 is discharged from the crys-
tallizing tank 12 as a part of the recycled solution. The
slurry 18 is fed to a separating tank 19 wherein the
dissolved coolant is vaporized by reducing the pressure
or in which a gas is introduced into the slurry to form
bubbles. The NaCl impurity crystals are adsorbed on
the bubbles and floated for separation. The toam ad-
sorbing the NaCl impurity crystals is discharged as a
scum 15. On the other hand, the slurry containing
NaOH.2H,0 16 is discharged from the separating tank
19, the NaOH.2H;,0O crystals are filtered and preferably
washed, and melted to obtain sodium hydroxide having
high purity.

FI1G. 3 shows a flow sheet of one embodiment used in
Example 3. The invention will be further illustrated by
the following examples.

EXAMPLE 1|

A catholyte effluent produced by electrolysis of an
aqueous solution of sodium chloride by the diaphragm
method was concentrated to about 48 wt. %. The aque-
ous solution of sodium hydroxide contained about 0.95
wt. %0 of NaCl.

The agueous solution was used for purifying sodium
hydroxide in accordance with the process of FIG. 1.

A liquid difluorodichloromethane was directly and
continuously introduced into the agueous sclution to
cool the temperature of the aqueous solution to about
8.0° C. whereby the NaOH.2H;O crystals were precipt-
tated at a rate of 180 Kg/hour, the NaCl impurity crys-
tals were precipitated at a rate of 2.1 Kg/hour and the
mother liquor was formed at a rate of 420 Kg/hour.

The NaQH.2H:0 crystals had an average diameter of
about 400 um and the impurity NaCl crystals had an
average diameter of about 10 to 15 pm. After stopping
the feed of the liquid coolant, the pressure was reduced
to form fine bubbles of difluorodichloromethane by
vaporization of the dissolved difluorodichloromethane.
The NaCl impurity crystals were adsorbed on the bub-
bles and floated to form a scum layer on the surface of
the slurry. The scum was separated. According to anal-
ysis, the scum contaned about 13.5 wt. 96 of NaClL

The slurry of the NaOH hydrate crystals from which
the scum was separated, was treated by centrifugal
separation to separate the NaOH hydrate crystals from
the mother liquor. The NaOH hydrate crystals were
melted. According to analysis, the crystals contained
52.3 wt. % of NaOH and only 0.07 wt. % of NaCl. As
a reference, the slurry containing the NaOH hydrate
crystals and the NaCl impurity crystals which was
formed by the cooling step was treated by centrifugal
separation without forming bubbles for adsorption of
the NaCl impurity crystals.

The separated NaOH.2H;O crystals were melted.
According to analysis, the crystals contained 52.2 wit.
% of NaOH and 0.56 wt. % of NaCl. The content of
NaCl was 8 times that of the invention.
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EXAMPLE 2

The aqueous solution containing about 48 wt. % of
NaOH and about 0.95 wt. % of NaCl prepred in Exam-
ple 1 was used for purifying in accordance with the
process of F1G. 2.

The slurry recycled to the crystallizing tank 12 con-
tained about 30 wt. % of the NaOH.2H;O crystals. The
slurry was discharged from the upper part of the crys-
tallizing tank 12 and was fed from the bottom of the
tank 12. Liquid n-butane was introduced through the
pipe 13 to vaporize in the tank 12 whereby the tempera-
ture was decreased to 7° C. The n-butane gas was
passed through the pipe 14, compressed, cooled for
liquefaction and the liquid n-butane was recycled to the
tank 12.

The aqueous solution of sodium hydroxide containing
the impurities was fed through the pipe 11 to the tank 12
at a rate of 522 Kg/hour. The slurry was discharged
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through the pipe 18 at a rate of about 60 Kg/hour of 20

NaOH.2H;O crystals, at a rate of about 362 Kg/hour of
the mother liquor, and at a rate of about 1.9 Kg/hour of
the NaCl impurity crystals.

The resulting NaOH.2H;O crystals had an average
diameter of about 700u and the impurity NaCl crystals
had an average diameter of about 12u. The slurry was
continuously fed to the separating tank 19 and the dis-
solved n-butane gas in the slurry was vaporized to form
bubbles.

The impurity NaCl crystals were adsorbed on the
bubbles and floated to form a scum layer on the surface
of the slurry.

The scum was continuously removed at a rate of 12
Kg/hour.

According to analysis, the separated scum contained
about 15 wt. % of NaCl.

The slurry containing NaOH.2H7O crystals was dis-
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charged from the bottom of the separating tank 19 and

was treated by centrifugal separation to separate the
NaOH.2H;0O crystals from the mother liquor. The
NaQOH.2H,0 crystals were melted. According to analy-
sis, the NaOH.2H»O crystals contained 52.4 wt. % of
NaOH and only 0.08 wt. % of NaCl.

As a reference, the slurry discharged from the pipe 18
was treated by centrifugal separation without forming
bubbles for adsorption of NaCl impurity crystals. The
separated NaOH.2H>O crystals were melted.

According to analysis, the crystals contained 52.2 wt.
% of NaOH and 0.6 wt. % of NaCl.

The content of NaCl was 8 times that of the inven-
tion.

EXAMPLE 3

The aqueous solution containing about 48 wt. % of
NaOH and about 0.95 wt. % of NaCl prepared in Exam-
ple 1 was used for purifying in accordance with the
process of FIG. 3.

The aqueous solution of sodium hydroxide containing
impurities was fed through a pipe 11 at a rate of 300
Kg/hour, together with the solution (about 47 wt. %
NaOH: small amount of NaOH.2H;O crystals) dis-
charged from the upper part of the tank 12. The mixture
was heated in a heating device 13 so as to completely
dissolve the remaining NaOH.2H>O crystals. The mix-
ture was cooled in order to cool the aqueous solution in
the tank 12 to 7° C. through a pump (p) in a cooling
device 14 by heat-exchange controlled by a cooling
water 20 to form a supersaturated solution. The super-
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saturated solution was fed from the lower part of the
tank 12 to precipitate the NaOH.2H,0 and NaCl crys-
tals.

A slurry was discharged through the pipe 18 at a rate
of about 90 Kg/hour of NaOH.2H;O crystals; at a rate
of about 200 Kg/hour of the mother liquor and at a rate
of about 1 Kg/hour of the NaCl impurity crystals. The

resulting NaOH.2H;0 crystals had an average diameter

of about 1300u and the impurity NaCl crystals had an
average diameter of about 15pu.

The slurry was continuously fed to the separating
tank 19 wherein air was fed through an air nozzle dis-
posed at a lower part of the tank at a rate of about 5
m3/hour.mZ.

The impurity NaCl crystals were adsorbed on bub-
bles formed by air injection and were floated to form a
scum layer on the surface of the slurry.

The scum was continuously removed at a rate of 9
Kg/hour.

According to analysis, the separated scum contained
about 12 wt. % of NaCl.

The slurry containing NaOH.2H;O crystals was dis-
charged from the bottom of the separating tank 19 and
was treated by centrifugal separation to separate the
NaOH.2H>O crystals from the mother liquor. The
NaOH.2H;O crystals were melted. According to analy-
sis, the NaOH.2H;0 crystals contained 52.4 wt. % of
NaOH and only 0.05 wt. % of NaCl.

As a reference, the slurry discharged from the pipe 18
was treated by centrifugal separation without forming
bubbles for adsorption of the NaCl impurity crystals.
The separated NaOH.2H,O crystals were melted. Ac-
cording to analysis, the crystals contained 52.1 wt. % of
NaOH and 0.58 wt. % of NaCl. The content of NaCl
was 11 times that of the invention.

We claim:

1. A process for purifying sodium hydroxide which
F comprises] consists of

cooling an aqueous solution of sodium hydroxide

containing soluble impurities to form a slurry con-
taining sodium hydroxide hydrate crystals and the
fine impurity crystals;

forming bubbles in said slurry, whereby said impurity

crystals are adsorbed on the bubbles and float up-
ward therewith to form a foamed scum on said
slurry; and

removing said scum from said slurry, thereby separat-

ing the impurity crystals from the sodium hydrox-
ide crystals. :

2. The process of claim 1 wherein said aqueous solu-
tion of sodium hydroxide containing soluble impurities
contains sodium chloride as the principal impurity and
is produced by electrolysis of an aqueous solution of
sodium chloride using the diaphragm method.

3. The process of claim 1, wherein said aqueous solu-
tion of sodium hydroxide containing soluble impurities
contains from 0.1 to 3.6 wt. % of dissolved sodium
chloride and 33 to 60 wt. % of sodium hydroxide.

4. The process of claim 1, wherein said aqueous solu-
tion of sodium hydroxide containing soluble impurities
contains from 1 to 2 wt. % of sodium chloride and 45 to
52 wt. % of sodium hydroxide.

5. The process of claim 1, wherein the sodium hy-
droxide hydrate crystals are NaOH.2H>O crystals.

6. The process of claim 1 wherein said cooling s
achieved by directly contacting said solution with a
liquid coolant, and wherein said bubbles are formed by
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vaporizing said coolant which is dissolved in said
slurry.

7. The process of claim 1 wherein said bubbles are
formed by introducing, into said slurry, a gas which is
inert to sodium hydroxide.

8. The process of claim 7, wherein said inert gas is
dissolved, under pressure, in the slurry containing so-
dium hydroxide hydrate crystals and fine impurity crys-
tals and thereafter said pressure is released to form bub-
bles in the slurry.

9. The process of claim 7, wherein said inert gas is a
fluorochlorohydrocarbon having a low boiling point.

10. The process of claim 6 wherein said dissolved
coolant is vaporized by reduction of the pressure on
said slurry.
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11. The process of claim 10, wherein the formation of
the slurry and the separation of the impurity crystals are
conducted in a single chamber.

12. The process of claim 10, wherein the formation of
the slurry and the separation of the impurity crystals are
each continuously conducted 1n separate chambers.

13. The process of claim 10, wherein said pressure is
reduced by exposure of said slurry to atmospheric pres-
sure.

14. The process of claim 10, wherein said coolant is a
fluorochlorohydrocarbon or a hydrocarbon which has
a low boiling point.

15. The process of claim 10, wherein said sodium
hydroxide hydrate crystals are NaOH.2H>O crystals.

16. The process of claim 4, wherein said aqueous
solution of sodium hydroxide is cooled to 5°-12° C.

17. The process of claim 5§, wherein said aqueous

solution of sodium hydroxide is cooled to 5°-12° C.
* % ¥ * *
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