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8 Claims.

This invention relates to a process for pro-
ducing insoluble sodium metaphosphate.
An object of this invention is to provide a
process whereby insoluble sodium metaphosphate
_may be produced without the simultaneous pro-

duction of excessive amounts of soluble forms of

sodium metaphosphate. :

The use of the insoluble sodium metaphosphate
as a dentifrice was first disclosed by Kuever in
U. S. 2,019,142, : : :

In the commercial manufacture of insoluble
sodium metaphosphate which manufacture is car-
ried out by heating mono-sodium orthophosphate
to temperatures in the range of from 400° C. to
460° C., it has been found that relatively large
amounts of the soluble metaphosphates are
simultaneously formed. Since insoluble sodium
metaphosphate produces an ideal polishing in-
gredient either for tooth powders or tooth pastes
and moreover since the soluble variety of sodium
metaphosphate has been found to have a dele-
terious effect upon tooth enamel, it is highly de-
sirable that the insoluble sodium metaphosphate
be produced without, at the same time produc-
ing the soluble variety.

While it is possible to overcome the effect of
minor proportions of soluble sodium metaphos-
phate by adding various alkaline or alkaline earth
compounds such as magnesium or calcium salts
to the insoluble sodium metaphosphate when
formulating a dentifrice composition, as sug-
gested by Long in U. S. Patent No. 2,216,821,
nevertheless the soluble variety of sodium meta-
phosphate in the insoluble sodium metaphosphate
represents & deleterious constituent which must
either be counteracted or must be removed from
the composition as by leaching, ete.

Previous methods of producing insoluble sodium
metaphosphate have consisted in heating either
the crystalline or the finely ground mono-sodium
orthophosphate to metaphosphate forming tem-
peratures, the heating being carried out in trays
or pans. Such heating was necessarily carried
out as a batch operation, the heating period be-
ing of the order of 14 hours.

I have now found that if finely ground crys-
talline mono-sodium orthophosphate in the an-
hydrous form be first formed into pellets by com-
pression, that the pellets thus formed may be
heated to the metaphosphate forming tempera-
ture in a rotary kiln or shaft furnace or other
heating device and a good yield of insoluble
sodium metaphosphate obtained which is surpris-
ingly free of soluble metaphosphates.

A satisfactory pellet of mono-sodium ortho-
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phosphate is made by merely briquetting the
orthophosphate powder as such or the powder
may first be somewhat moistened utilizing up to
5% by welght of water as the binding agent,
after which the slightly moist orthophosphate is
then briquetted. I have found that from 1% to
29 of water is usually sufficient for making &
strong briquette from the powdered orthophos- -
phate. If desirable, the water may also be add-
ed by adding the equivalent amount of the mono-
or dihydrate of mono-sodium orthophosphate.
The strength of the briquette should be such
that it will maintain its shape during the subse-
quent treatment wherein the briquette is heated
to convert the orthophosphate to the insoluble
metaphosphate. - The size of the compressed pellet
produced is not particularly critical except that
the pellet should be small enough so that it may
be thoroughly heated to the metaphosphate con-
version temperature by circulating hot gases in
a relatively short time. We bave found that a
circular pellet up to 1 inch diameter and from

Y4’ to 3’" in thickness may conveniently be

employed. On the other hand, if desired, the
pellet size may be decreased to that size now
used for aspirin tablets. In general, pellets
weighing between 0.5 gram and 25 grams are pre-
ferred and may be used satisfactorily. The anhy-
drous mono-sodium orthophosphate employed for
producing the pellets may vary in particle size
over & considerable range but we have found that
40 mesh is close to the upper limit of particle
size to give a satisfactory product. Material
which passes a 100 mesh screen is definitely pref-
erable and particle sizes as fine as 350 or 400
mesh may be used quite satisfactorily.

Pellets produced as described above may now
be heated in a rotary kiln or converter in the
well known manner. A suitable device consists
of & rotary kiln provided with a gas burner
located at the discharge end thereof and sup-
plied at the entrance to the kiln with hot gas at
a temperature of about 500° C. The pellets of
orthophosphate .are introduced at the inlet or
upper end of the inclined rotary kiln and due to
the inclination and rotation of the kiln are
caused to move downwardly through the kiln
countercurrently to the heated gases. The pel-
lets upon encountering gas of this temperature
are heated gradually to & temperature which
should not be higher than about 450° C. to 460° C.
Conversion to the insoluble metaphosphate takes
place between the limits of from 300° C. to 460° C.
The inclination of the axis of the kiln should
be such that the entire heating of the stream
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of pellets takes place in from 1 fo 1% hours or
possibly 2 hours. At all events the heating should
be completed in less than 3% or 4 hours. '

‘Alternatively, the pellets may be heated by
passing - them countercurrent to-a flow of hot
gases, through a vertical shaft kiln. The pellets
-are passed through such a kiln by removing the
heated and converted product from the bottom
of the kiln, while adding fresh pellets at the top
of the kiln. The time of heating in such a device
is thus governed by the rate of discharge from
the lower portion.of the kiln and may be ad-
Justed to conform with the time of heating ob-
tained in the rotary kiln, as given above,

The hot pellets discharged from the-kiln are
allowed to cool to room temperature and then
are crushed and finely ground to produce a pow-
der fine enough to pass & 350 mesh screen.

Using the herein described process we have
found that the water soluble salt content of the
product is maintained under 4% and generally
under 2%.
tent will be found fo be below a fraction of 1%.

What we claim is: y

-1, The method for producing insoluble sodium
metaphosphate comprising compressing finely
monosodium orthophosphate into pellets, heating
said pellets to a temperature favorable to the
formation of insoluble sodium metaphosphate
and grinding sald pellets to a fine powder.

2. The method for producing insoluble sodium
metaphosphate comprising compressing finely
divided monosodium orthophosphate into pellets,
heating said pellets to a temperature between
300° C. and 460° C. to form insoluble sodium

In many cases the soluble salt con- .
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metaphosphate and grinding said pellets to a
fine powder.

3. The method for producing the insoluble
metaphosphate of sodium which comprises form-
ing pellets by compressing a mixture of mono-
sodium orthophosphate and water in an amount
less than 5% and then heating said pellets in
8 stream of air to a temperature between 300° C.
and 460> C. to form inscluble sodium meta-
phosphate, and then grinding said pellets to a
fine powder.

" 4, The process defined in claim 3 in which the
time 6f heating is between one hour and four
hours.

5. The process defined in claim 3 in which the
pellets flow counter-current to the stream of air.

6. The process defined in claim 3 in which the
particle size of the mono-sodium phosphate be-
fore pelleting is fined than 40 mesh.

7. The process defined in claim 3 in which the
particle size of the monosodium phosphate be-
fore pelleting is finer than 100 mesh.

8. The method for producing the insoluble
metaphosphate of sodium, which comprises
forming pellets from finely divided monosodium
orthophosphate, said orthophosphate having a
screen size of less than 40 mesh and said pellets
weighing between 0.5 gram and 25 grams each,
heating said pellets in a stream of air to a tem-
perature hetween 300° C. and 460° C. for a period
of from 1 to 4 hours and then crushing said
pellets to a fine powder.

GEORGE E. TAYLOR.
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