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This Invention relates to washing, detergent
and softening agents,

It is known to use phosphaies as washing and
detergent agents and also for softening water.
When ortho- and pyrophosphates are employed
in this manner, the calcium or magnesium salts in
the water are precipitated and the resulting sof-
tened water is utilized as boiler feed or for wash-
ing and cleansing purposes. Another method of
rendering innocuous the calcium and magnesium
salts present in water consists in treating the
water with water-soluble metaphosphates, which
have the property of retaining the calcium and
magnesium salts in solution, or of redissolving
calcium or magnesium soaps that have been
thrown down by the previous employment of
SORPS.

It has now transpired in accordance with the
present invention that the calcium and mag-
nesium salts contained in water can be retained
in solution, or redissolved, by adding alkali metal
polyphosphates thereto. As is well known, or-
thophospheric acid has a ratio of HzO to P:z0s
of 3 to 1. Pyrophosphates have a ratio of HiO
to PaOs of 2 to 1, and metaphosphates of 1 to 1.
Polyphosphoric acids have g ratlo of HsO to PzOs
between 2 to 1 and 1 to 1, representing always
s ratio of two integers within this range. For
example, tripolyphosphoric acld has a ratio of
5 to 3. Waters softened with polyphosphates in
this manner are primarily suitable for washing
and cleansing purposes, but may also serve for
dissolving calcareous Incrustations in bollers.
They may be used elther alone or in association
with the known washing agents or detergents.

The aforesald alkall metal polyphosphates can
be produced in a great variety of ways, for ex-
ample by heating sodium sesquiphosphate, which
is advantageously prepared, in solution or in the
solid state, by mixing mono- and disodium phos-
phates, or from trisodium phosphate and a cor-
responding amount of phosphoric acid, or again
from phosphoric acld and sodium carbonsate.
Moreover, alkall metal polyphosphates can be
produced by celclning trisodlum pyrophosphate.
Speaking generally, suitable polyphosphates can
be produced by calcining phosphatic salis (pyro-
phosphates Included), or mixtures of such phos-
phatic salts as furnish substantially neutral
products.

The term “neutral”, as here used, means that
the salts do not contain an lonizable hydrogen
radical.

It has also transpired that it is not essential
to employ pure originating materials for the
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production of the alkali metal polyphosphates,
but that, on the contrary, the commercial salts in
general use gre suitable for that purpose. Thus,
for example, the known double-salt of sodium
fluoride and trisodilum phosphate, may replace
pure trisodium phosphate as originating
material.

It is true that polyphosphates, especlally those
of sodium, have already been described in the
literature—see Gmelin’s “Handbuch der anor-
ganischen Chemie”, 8th Edition, 1928, chapter
“Sodium”, pp. 924/925. However, the literary
reference to these polyphosphates relate to the
production of well-defined substances which can
be crystallized from the melt or from the water.
In the process of the present invention on the
contrary, no attempt iIs to be made at the pro-
duction of such pure polyphosphates. On the
contrary, the mixtures of polyphosphates, such as
are generally obtained by the present process can
be employed as washing, detergent and softening
agents without their action being impaired.
That there is no need to employ pure polyphos-
phates as washing, detergent and softening
agents is also evident from the fact that com-
mercial phosphoric acids (such as those contain-
ing fluorine) or their salts may be used as the
originating materials.

The alkali metal polyphosphates produced in
accordance with the present invention have pH
values of about 9.0 to 9.5, and therefore, do not
exert any such corrosive action as, for example,
trisodium phosphate. They are, moreover, all
soluble In water, and do not require, In their
preparation, any such special measures for In-
suring the attalnment of water-soluble products,
as 1s the case with the likewise neutral known
metaphosphates, of which only one special group
is completely soluble In water. It may also be
mentioned that temperatures of at least 500° ¢
and over are needed In the production of the
metaphosphates, whereas temperatures of only
about 300~-500° C are required for the calcination
of neutral or approximately neutral pyrophos-
phates, or phosphate mixtures, according to this
invention.

The polyphosphates have a further advantage
over metaphosphates in that they are non-hy-
groscopic. They are also effective in repressing
calcium ionizations over the large range of pH
values from 8.0 to 10.5.

Likewise, the normal pH of the polyphosphates
is in the most desirable range from the stand-
point of such repression. There is on this ac-
count no need to adjust its alkalinity, as is nec-
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essary with the metaphosphates which have a
normal pH of about 6.5.

‘We have discovered that the calcium and mag-
nesium salts contalned in water can be main-
talned In solution or, if the calclum and mag-
nesium have been precipitated In the water by
the previous employment of soap, can be redis-
solved, by the addition to the water of the treat-
ing agent according to this invention, i. e. an
alkall metal salt of tripolyphosphoric acid, pref-
erably sodium tripolyphosphate (NasP3QOuw), or a
mixture containing such a salt as an essential
ingredient thereof.

A preferred polyphosphate is the sodium salt,
NasPaOio, of tripolyphosphoric acid, HsPaOio.

The sodium tripolyphosphate, or other alkali
metal tripolyphosphate, employed according to
this invention may be produced in a variety of
ways. 'Thus, on cooling a fused mixture of 100
parts of anhydrous sodium pyrophosphate
(NasP207), with 50 parts of sodium metaphos-
phate (NaPOs) which has been kept at a bright
red-heat for about half an hour, a crystalline
mass of sodium tripolyphosphate may be ob-
tained. This method which, per se, forms no
part of the present Invention and was known to
the prior art, involves the drawback that three
heating steps are really involved therein. The
pyrophosphate must first be made from disodium
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phosphate, the metaphosphate from monosodium
phosphate, and the tripolyphosphate from the
mixture of pyrophosphate and metaphosphate,
each step Involving a heating treatment.

A preferred method of forming the tripoly-
phosphate according to the present invention is
by a process involving only a single heating step.
The principle of this preferred method is to start
with a phosphate containing a ratlo of alkall
(Naz20, for Instance) to PaOs less than that of
pyrophosphate and greater than that of meta-
phosphate, and to make the tripolyphosphate by
a single heating operation. This method is dis-
closed, as applied to a serles of polyphosphates,

3 in our aforementioned earlier-filed application,

where the initial material is subjected to a cal-
cination treatment at a temperature of about
300-500° C.

The material s employed in water softening
use in the same manner as the metaphosphates.
Its calclum lon repressive power Is of the same
order, but under some conditions of pH 15 very
much greater.

This application is a continuation-in-part of

75 our copending application Serial No. 746,774 filed

October 4, 1934.
. FERDINAND BORNEMANN.
HANS HUBER.



