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This invention relates to the preparation of
sodium perborate of low bulk density. More par-
ticularly, it relates to the preparation of sodium
perborate of bulk densities ranging from 100 to
200 grams per liter of volume, and to an improved
process for preparing this relatively light and
fAuffy material.

The improved process for preparing this mate-
rial in low bulk density Involves reacting an aque-
ous solution of sodilum hydroxide with an ague-
ous sohution of borax and hydrogen peroxide in
such a manner that the sodlum perborate formed
is maintained in a supersaturated condition In
the liquid. The perborate is advantageously sep-
arated rapidly from the mother liquor and dried.

The solution of sodium hydroxide is preferably
an aqueous solution containing, for example,
about 200 grams of NaQH per liter. Sufficient of
the solution is added to supply the amount of
sodium hydroxide necessary to form sodium per-
borate by reaction with the borax present. The
solutions are Intermixed, at such a rate that
it requires at least 5 minutes to add all of the one
solution to the other. Preferably the solutions
are {ntermixed at such a rate that from 2 to 2
hours ls required. Any exceeding of 2 hours In
the time required for adding one solution to the
other does not result in appreciable improve-
ment in the process or product.

By regulating the concentration of the solu-
tion of sodium hydroxide added to the solution
contalning borax and hydrogen peroxide, it 1s
possible to Influence the flowing ability of the
sodilum perborate being prepared. If relatively
dilute solutions of sodlum hydroxide are added,
for example solutions containing approximately
40 grams of NaOH per liter, it has been observed
that products having hetter pouring propertles
are gecured than if the solution of sodium hy-
droxide is more concentrated. It is desirable to
allow the solution contalning horax and hydrogen
peroxide to stand for a short perlod, for example
from % to 1 hour, after preparing this mixed solu-
tion, Improved results are also obtalned by stir-
ring the solution prior to introduction of the
solution of sodium hydroxide.

The process 13 best carried outl at temperatures
below 30° C, and preferably temperatures between
5 and 15° C are maintained. During the addi-
tlon of one solutlon to the other the reaction
mixture should be thoroughly stirred. Separa-
tion of the sodium perborate In the form of fine
particles is favored or accelerated by energetic
stirring.

The pH value of the solution containing borax
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and hydrogen peroxide, at the commencement
of operations, Is usually within the range 6,7 to
7.2, when the usual commerclal hydrogen per-
oxide solution which is acid in reaction is em-
ployed. As the solution of sodium hydroxide is
added thereto the pH value Is gradually increased.
After the addition of the greater part of the so-
dlum hydroxide solution the pH value then in-
creases rather rapidiy, for example, to.a pH value
of approximately 9. The solutlon becomes cloudy
during the step of adding the solution of sodium
hydroxide until finally the main part of the s0-
dium perborate precipitates spontaneously In the
form of fine particles.

It is desirable not to keep the precipitated crys-
tals of sodium perborate in contact with the
mother lguor for too long a period. ‘The process
of drylng this sodium perborate product should
therefore be carried out rapidly in order to pre-
vent undesirable incresse in size, and coalescing
or growing together of the crystals which, if it
occurs, will increase the bulk density of the
product,

By carrylng out the process as described it is
possible to prepare sodium perborate which, after
separation from the mother liquor and thorough
drying, possesses a bulk density of from 100 to
200 grams per liter of volume. It may be stated,
for purposes of comparison that sodium per-
borate obtained by processes now known to the
art, e. g. by the introduction of sodium meta-
borate into hydrogen peroxide solutions, usually
possesses a bulk density falllng approximately
within the range 660 to 670 grams per liter, Bulk
densities even higher than these given may often
be secured with the manufacturing processes now
known in the art.

The preparation of sodilum perborate of low
bulk density, or sodium perborate which 1s rela-
tively lUght and fluffy, is promoted by having
present in the reaction liquid saits or compounds
which favor or bring about the formation of
crystal nuclel. As examples of such salts may
be mentioned alkali metal salts, such as sodium
chloride, sodium carbonate, sodlum nitrate, so-
dium acetate, and the corresponding salts of
ammonium and potassium. Soluble salts of the
alkaline earth mefals as, for example, the salts
of calclum and harlum are also effective, Salts
or compounds of the metals, magnesium, alu-
minium, zinc and cadmium have also heen found
very effectlve In promoting the formation of
crystal nuclei. Metallic salts suitable are the
soluble formates of the metals mentioned, the
citrates, oxalates, benzoates, lactates, propionates
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and other salts of simllar aclds. It has been
found that compounds such as the methyl ester
of formic acid and similar esters are also valu-
able addition agents. Two or more compounds

or salts promoting the formation of a plurality -

of small crystals may be added to the reaction
liquor. The amount of additlon agent is so reg-
ulated that the solution is unsaturated with
respect to this agent. Usually irom 2 mole to
3 moles of the addition compound or addition
salt per mole of borax are added When adding
salts or compounds of the metals magnesium,
calclum, barium, and the other alkaline earth
metals, or of aluminium, zinc, cadmium and
similar metals, it 1s desirable to introduce but
relatively small amounts of the addition agent
or compound.

The alkall necessary for the formatlon of
sodium perborate from borax can, if necessary,
be added to the solutlon either in part or in
whole by compounds which supply sodium lons
such as soda (sodlum carbonate), trisodium
phosphate and simliar compounds.

If desired, a portlon of the hydrogen peroxlde,
for example up to about one-quarter of the total
amount of hydrogen peroxide necessary, may be
added to the reaction mixture in the form of
sodium peroxide. All of the alkall may be added
to the reactlon mixture in the form of this
compound 1f desired,

The process 1s advantageously carrled out by
having present durlng the reaction a stabilizing
agent such, for example, as magnesium silicate.
This may be Incorporated in the solution of borax
and hydrogen peroxide before addition of the
alkall thereto.

As examiples of my improved process for the
manufacture of sodium perborate of relatively
light welght and low bulk density, the following
may be given:

Ezample I

477 g. of borax was dissolved in 6500 cc. of
water at a temperature of 40° C. ‘The solution
was thoroughly stirred during the dissolving op-
eration. After coollng the resulting solution,
348 g. of crystalline sodium acetate, 450 cc. of
hydrogen peroxide solutlon (40% by volume con-
centration) and 22 cc. of a magnesium silicate
in water suspension were added to the solution
of borax. TUpon the addition of hydrogen per-
oxide the solutlon of borax became completely
clear. Its pH value was approximately 6.8.

The resulting solution was allowed to stand for

14 hour during which perlod it was cooled to

10° C. A solution of sodium hydroxide contain-
ing 100 grams of NaOH In 500 cc. of water was
then aillowed to run in, the solution being added
at such a rate that from 35 to 60 minutes was
required for its complete addition. The tem-
perature was maintalned within the range 10
to 15° C. during the addition of the sodium hy-
droxide solution. During the entire time the
solutlon was vigorously stirred with a high-speed
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rotating stirrer operating at from 3 to 5 revoluy-
tions per second.

Upon the additlon of the solution of sodium
hydroxide the pH value of the reaction mixture
slowly Increased, After approximately 15 min-
utes it attained a value of about 7, whereupon
the solution became cloudy as the result of the
precipitation of sodium perborate therein. After
the addition of the sodium hydroxide solution
for 10 minutes more, the greater part of the
sodium perborate precipitated, the pH value of
the solution Increased very rapidly, and the liber-
atlon of considerable heat was noticed. After
addition of all of the sodium hydroxide solution
the solution was stirred for 20 minutes longer.
It was then subjected to centrifuging in order
to recover the precipitated salt. The salt was
washed with water. After the product was dried
in air and then subjected to further drying in
a heated chamber under reduced pressure, there
was obtained approximately 855 grams of sodium
perborate. This product was of excellent sta-
bility and had a bulk density ranging from 100
grams per liter to 150 grams per liter. The yield
of perborate was 85% of the theoretical The
mother liquor was then further utilized for the
production of further amounts of sodium per-
horate by replenishing its active constituents
and Introducing thereinto further amounts of
the sodium hydroxide solution.

Example II

A solutlon of 477 g. of borax in 6500 cc. of
watler was prepared. This solutlon was then
cooled to 15° C,, whereupon there was Intro-
duced thereinto magnesium silicate in agueous
suspension and 450 ce. of hydrogen peroxide so-
lutlon (40% by volume concentration).

To the resulting solution there was then added
135 g. of soda (sodium carbonate), the addition
being carried out in small increments while the
solution was subjected to thorough stirring. Af-
ter approximately 20 minutes the solution be-
came cloudy due to the precipitation of sodium
perborate therein. During the precipitation of
the product the solutlon was cooled to 10° C. It
required approximately 40 minutes for the com-
plete additlon of all of the soda.

After standing for a period of approximately
forty minutes longer, during which as during
the step of adding the soda to the reaction mix-
ture it was subjected to vigorous stirring, the
sodium perborate was flltered using a suction
filter and freed of mother lquor. It was then
washed with 3 liters of water and dried. At the
conclusion of the drying step there was obtained
about 420 grams of sodium perhorate which had
a bulk denslty of from 150 to 180 grams per lter
of volume. The mother lquor was recovered,
replenished by the addition of necessary agents,
and reutilized for the preparatlon of further
amounts of sodlum perborate.
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