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Our invention relates to a method of produc-

ing granular, non-caking, free-flowing alkaline

compositions adapted for use in cleansing, dis-
infecting and other operations in which alkaline
detergents are employed in aqueous solution.

It is, of course, old to prepare mixtures of de-
tergent materials in granular form in order to
simplify their handling, storage and transport.
However, in many of such mixtures, the particles
or granules vary greatly in size which is highly
disadvantageous, among: other reasons, because
of the resultant varying rates of solubility, Mix-
tures currently available, in which the particles
are sufficiently uniform in size are, in general,
produced by processes requiring the re-working
or further working of particles which are either
too large or too small as determined by selected
limits. Thus, it is the common practice to subject
the large particles, after separation by screening,
to a grinding operation to reduce them to a size
within the permissible limits and to. return the
fine particles to the agglomerating device.

- An advantage of the present invention resides

in the fact that it greatly reduces the quantity of
material which must be subjected to this addi-
tional or further processing. Our invention is
.specifically directed toward providing granular
" mixtures of detergent materials characterized in
the respect of particle size in that not more than
about 20% of the mixture when screened with
screens of the Tyler series is retained on the 20
mesh screen and in that not substantially more
than 10% passes through the 65 mesh screen.,

According to the conventional method of pre-
paring granular mixtures of the type here in-
volved, the comminuted material representing the
charge stock, after being wetted with water or
while being wetted with water or steam is agi-
tated in a mixing device such as a horizontal
rotating drum for a period of time sufficient to
achieve agglomeration. Subsequent processing
involves screening of the agglomerated mass to
the desired particle sizing with return of the un-
dersized material to the mixing device and crush-
ing of the oversized agglomerates.

We have now discovered that the amount of
water employed in the agglomeration of mixtures
of powdered or comminuted detergent materials
is a critical factor. More particularly, we have
found that if the quantity of water used in the
agglomeration, as carried out with addition of
the water during the agitation period, is restricted
within the limits 70-95% of that just sufficient
to convert the free-flowing mass to a paste, a
minimum of 70% of the agglomerated product
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will have a particle size within the range 20-65
mesh (Tyler series). In most instances, but not
always, the maximum conversion to the desired
particle size is achieved by using 80-93% of the
amount of water needed to form a paste. The
optimum proportion of water with respect to
that just sufficient to convert the mass to a
pasty consistency depends largely upon the com-
position of the mixture and to a minor extent
upon the type of mixing employed. It may be
advantageous to add the water at an elevated
temperature particularly where materials that
are difficult to hydrate are present in the mixture.
After the agglomeration, which in any event
proceeds with the evolution of heat, the mass
should be cooled to a temperature of 30° C. or
less in order to prevent a subsequent tendency
to “cake”. Surface active agents where used
may advantageously be dissolved in the water.
In such cases the dry material subjected to the
simultaneous agitation and wetting may consist
cf only one compound. :

Our invention is particularly applicable to the
production of granular mixtures comprising soda
ash or mixtures of soda ash and sodium bicar-
bonate and phosphates such as tetrasodium pyro-
phosphate, sodium tripolyphosphate, trisodium
phosphate, etc., but is not limited to such mix-
tures. Thus, it may be applied, for example,
in the production of a granular product consist-
ing of borax and a suitable wetting agent. In
all cases, the material wetted should be of such
particle size that a major portion will pass
through a 65 mesh Tyler screen.

Our invention may be practiced using a con-
ventional pug mill or any type of mixing device
applying a mild mechanical action. Mixers of
the horizontal type are preferred. In general,
it is best not to add the water until the dry ma-
terials have become intimately mixed. The water
should be added slowly in all cases. - Spray devices
may be used, with advantage, particularly in large
scale operations. After the last of the water has
been added, the mixing should be continued for
several minutes before the granulated product is
ccoled. .

In the following examples, submitted in further
illustration of our invention, all parts are by
weight and- all materials are anhydrous unless
otherwise specified:

Egewmple 1

90 parts of water was slowly added to an agi-
tated mixture consisting of 180 parts of sodium
carbonate, 60 parts of sodium silicate, and 60
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parts of tetrasodlum pyrophosphate, each of
these being present in a state of fine subdivision.
The 90 parts of water represent 909 of that re-
quired to form a paste. The wetted material
after a few minutes’ additional stirring was air-
dried. Upon screening of the granular product,

18.1% was retained on a 20 mesh sereen, 57.8% on’

a 48 mesh screen, and 18.3% on a 65 mesh 'screen, ‘

while 5.8% passed through the 65 mesh screen. °
Ezample 2 IR

140 parts of water was slowly added to an agi-

tated mixture consisting of 240 parts of sodium

carbonate and 60 parts of tetrasodium pyrophos-
phate. The 140 parts of water was eguivalent to
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93.5% of that just required to form a paste from -

the dry materials. Following a few minutes’ ad-
ditional agitation, the wetted material was air-
cooled and screened. 19.7% was retained on the
20 mesh screen, 53.0%. on the 48 mesh and 11.9%
on the 65 mesh with 9.49% passing through the 65
mesh. The screened material was found to be
of substantially  uniform chemical composition.
That passing through the 20 mesh screen and re-
teined on the 48 and 65 mesh screens analyzed
64.6% sodium carbonate.

Ezample 3

To 150 parts each of sodium carbonate and so-
dium silicate was slowly added 94.5 parts of wa-
ter, 70% of that just required to convert the dry
materials to a paste. When the resulting mate-
rial was subjected to screening, 9.4 % remained on
the 20 mesh screen, 73.5% on the 48 mesh, and
159% on the 65 mesh., Only
the 65 mesh screen.

Example 4

60 parts of water, 80% of that necessary to
form a paste, was slowly added to a dry mixture

consisting of 225 parts of sodium carbonate, §6.3 ™

parts of tetrasodium pyrophosphate, and 187
parts of a sodium alkyl aryl sulfonate used as a
wetting agent. Upon screening of the product,
14.0% was retained on the 20 mesh screen, 69.5%
on the 48 mesh, 9.6% on the 65 mesh and 6.8%
passed through the 65 mesh. . ' ’

E:campie 5. -

1.8% passed throug_h .

20

25

30

40

- To 225 parts of sodium carbonate, 56.3 parts -

of tetrasodium pyrophosphate and 18.7 parts of
cetyl trimethyl ammonium bromide was slowly.
added, with agitation, 64 parts of water, 80% of
that réquired to form a paste. Upon screening
of the granular product, 18.7% was retained on
the 20 mesh screen, 47.8% on the 48 mesh, 23.9%,
on the 65 mesh and 9.6% passed through the 65
mesh. :
Erample 6 -

To 80 parts of borax was slowly added, with

benzyl ammonium chloride dissolved in 15 parts
of water, about 80-85% of that required to form
a paste. In excess of 70% of the granular prod-
uct was of a particle size within the range 20-65
mesh.

Ezample 7

2.5 parts of dilsobutyl phenoxy-ethyl dimethyl
benzyl ammonium chloride in 14.5 parts of water
was slowly added, with agitation, to a dry mix-
ture consisting of 45 parts of sodium carbonate,
18 parts of tetrasodium pyrophosphate and 20
parts of trisodium phosphate dodecahydrate. In
excess of 70% of the resulting product was of a
particle size within the range 20-65 mesh. The
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4
amount of water added to the dry materials was
equivalent to about 80-90% of that required to
form a paste, ’
Ezample 8

A similar product was obtained by the slow ad-
dition of 10.40 parts of water, approximately 90%
of that required to form a paste, to a dry agitated
mixture consisting of 8,70 parts of trisodium
phosphate dodecahydrate, 17.80 parts of sodium
carbonate, 28.30 parts of sodium bicarbonate, 4.35
parts-of sodium silicate pentahydrate, 8.70 parts
of tetrasodium pyrophosphate and 21.75 parts of
& high ‘molecular weight fatty alcohol sulfate. :

‘ Ezample 9
. The addition of 100 parts of water to a dry

“mixture of 200 parts of sodium carbonate and

100 parts of sedium tripolyphosphate, NasPiOro,
gave g paste. However, when 80 parts by welght
of water instead of 100 was used a granular prod-
uct was produced, 21% of which was retained on
& 20 mesh screen, 54% on 48 mesh and 13.2%
on 65 mesh,

Bxample 10

24.4 parts of water was added slowly, with
agitation to a mixture consisting of 50 parts of
sodium carbonate, 14 parts-of tetrasodium pyro-
phosphate, 7 parts of a higher fatty aleohol
sulphate and 7 parts of sodium-p-toluene-sulpho-
chloramide. In excess of 70% of the resulting
product which analyzed 2.10% available chlorine
was of a particle size within the range 20-65
mesh. The amount of water added to the dry
materials was equivalent to about 80-90% of that
required to form = paste.

Ezample 11

In each of the foregoing experiments, the
amount of water employed was within the range
70-85% of that just required to form a paste from
the dry ingredients. In further experiments
with the same detergent materials in which

5 Smaller and larger amounts of water were used,

it was found that as the proportion of water is
increased above the optimum amount the particle
sizing becomes increasingly coarse and that as the
proportion of water is decreased below the
optimum amount the particle sizing progressively
decreases until finally there is no agglomeration
whatsoever.

. We claim:

1. A process for granulating dry powdered de-
tergent mixtures of such particle size that a
major portion passes through 65-mesh (Tyler)
and which consist of soda ash and at least one
material selected from the class consisting of
sodium silicate, sodium bicarbonate and sodium

hosphates which comprises mechanic -
agitation, 5 parts of a long chain alkyl dimethyl 00 puaosp P ally agitat
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ing the dry powdered mass in the presence of
water which is slowly added in an amount exceed-
ing about 10 per cent by weight of the mass but
between about 70 to 95 per cent of the water re-
quired to convert the dry powdered mass to a
paste wherein there is just sufficient water to
form the continuous phase and convert the free-
flowing mass to a unitary mass, and screening
the granulated mass to recover the fraction with-
in the size range of 20 to 65 mesh (Tyler).

2. The process of claim 1 wherein the dry
powdered mixture contains a major proportion
of soda ash. ’

3. The process of claim 1 wherein a surface
active agent is dissolved in the water employed.
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4. The process of claim 1 wherein the amount ' REFERENCES CITED
of water is about 80 to 93 per cent of that re- Thi
quired to convert the dry powdered t0 a ane :f ft(ﬁgwplgé :&ferences are of record in the
paste wherein there is just sufficient water to

form the oontinuous phase and to convert the g UNITED STATES PATENTS
free-flowing mass to a unitary mass, Number Name ‘ Date ~
JAMES DOUGLAS MacMAHON. 2,244,158 . Hubbard et al. ... June 3, 1941

LORENZO D. TAYLOR. 2,414,969 Moo%Se ......i.-._. Jan. 28, 1947




