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1
- This invention relates to improvements in
granular, water-soluble, surface-active composi-
tions containing effective proportions of water-
soluble, surface-active guaternary ammonium
compounds.

A large number of water-soluble, surface-
active quaternary ammonium compounds are
known. In general, these compounds are sub-
stituted ammonium salts in which all four of the
hydrogens of the ammonium radical are substi-
tuted by organic radicals at least one of which
contains a chain of eight to sixteen carbon at-
oms. While it is possible to produce such water-
soluble, surface-active quaternary ammonium
compounds which are solids at ordinary atmos-
pheric temperatures, the cost of the special raw
materials required makes the cost of such com-
pounds prohibitive in terms of commercial ap-
plication. Further, although such compounds
may be described as “solids,” they frequently ex-
hibit an oiliness or greasiness which causes them
to agglomerate rapidly when originally flaked or
granulated.

For example, cocoanut oil is a low cost raw
material for the production of a particularly val-
uable group of such guaternary ammonium com-
pounds, the distribution in length of the carbon
chains of the constituent fatty acids being such
that the quaternary ammonium compounds

formed by conversion of the mixed fatty acids to

amines followed by methylation and reaction
with benzyl chloride are unusually effective sur-
face-active and bactericidal agents. However,
even when substantially anhydrous, these com-

pounds are normally either an oily liquid or a -

greasy solid. ‘ )

Other known water-soluble, surface-active
quaternary ammonium compounds include a
lauryl dimethyl benzyl ammonium chloride, cetyl
trimethyl ammonium bromide, heptadecyl tri-
methyl ammonium chloride, lauryl pyridinium
chloride, octadecyl pyridinium bromide, decyl
chlorobenzyl diethyl ammonium chloride, un-
decyl benzyl diethyl ammonium bromide, and the
like.

These guaternary ammonium compounds are
effective in dilutions of as little as ¥ %, /100%
or even 1/1000%. for example in sanitizine vessels
and utensils used in connection with food and
drink, and are commonly used in aqueous solu-
tions of such concentrations. For this reason,
and the further reason that they are conveniently
prepared in agueous solution, these compounds
are commonly manufactured and distributed as
aqueous solutions containing from about 10% to
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about 50% of the quaternary ammonium com-
pound. i '

In general, the ultimate consumer would pre-
fer, for a variety of practical reasons, to receive
such quaternary ammonium compounds as a
sranular solid, but for the oily or greasy char-
acteristic previously mentioned. Further, since
these compounds depress the freezing point of
their solutions very little, containers in  which
such aqueous solutions are shipped, stored or
handled must be protected against freezing to
avoid losses resulting from resultant container
damage. Of course, any such solid product must
be of the same order of solubility as the quater-
nary ammonium compound itself if its practical
value is to be maintained.

This problem has been recognized for some
time and various expedients for dealing with it
have been suggested. Probably the most effec-
tive of such proposals has been that of fusing
the quaternary ammonium compound with urea.
In some proportions, reasonably dry solids can
be thus prepared but a fusion temperature up-
wards of about 110°-115° C. is usually required
to obtain a homogeneous product and such tem-
peratures initiate a curious decomposition that
continues for an indefinite period even after the
fusion is solidified and cooled to ordinary at-
mospheric temperatures. Such decomposition
not only involves substantial losses of the ef-
fective agent but also renders the product ob-
jectionable during handling and in use.

Proposals involving the admixture of some in-
organic salt with the quaternary ammonium
compound, to take up any water present, have
been less than successful for the reason that the
difficulties involved are not to be solved merely
by removing or binding the water present. The
product remains an oily or greasy product tend-
ing to agglomerate.

This invention relates particularly to improve-
ments in granular, water-soluble, surface-active
compositions containing effective proportions of a
water-soluble, surface-active quaternary ammo-
nium compound and urea.

A mixture of vrea in major proportion and such
quaternary ammonium compounds in minor but
effective proportion can be fused to produce a
homogeneous melf, but the temperature requived
to obtain a homogeneous fusion from such simnle
mixtures usually exceeds 110°-115° C. and such
temperatures initiate the curious decompesition
previously mentioned. The decomposition prod-
ucts include ammonia and more odoriferovs re-
action products and the decomposition reaction,
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once initiated, continues with evolution of such
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decomposition products for a long period. This -

decomposition is not arrested by cooling and
rolidifiying the fusion or melt.

We have discovered that mixtures of urea com-
prising not more than about 809 by weight on
the total of urea, about 12%-22% hy weight on
the urea of such water-soluble, surface-active
quaternary ammonium compounds and about
4,-6.59 by weight on the total of urea and qua-
ternary ammonium compound of sodium acetate
can be fused to produce a homogeneous melt at
temperatures above normal atmospheric temper-
ature but not exceeding about 110° C., usually at
about 85°-100° C., and that at such temperatures
the decomposition previously mentioned does not
occur. Some negligible decomposition may occur
but it does not continue after the melt is cooled
and solidified. This surprising effect enables us

to produce a stable, granular, water-soluble ho- o

mogeneous surface-active composition compris-
ing an effective proportion of the quaternary am-
monium compound by producing a fusion in this
manner and then cooling the fusion and either
flakine or granulating the fusion as it cools and
solidifies or grinding the solidified melt. »
The granular product of our invention com-
prises urea, but not more than about 80% by
weight on the total product of urea, about
129.-22% by weight on the urea of a water-sol-
uble, surface-active quaternary ammonium com-
pound and about 4%-6.5% by weight on the total
of urea and guaternary ammonium compound of
sodium acetate. This product may contain as
much as 15% by weight on the total of urea,
guaternary ammonium compound and sodium
acctate of water. The quaternary ammonium
compound may be supplied to the fusion opera-
tion. for example, as an aqueous solution con-
taining 509 by weight of the quaternary am-
monium compound. The direct product of such
fusions will, within the stated limits, be stable
solids. Or, the quaternary ammonium compound
may be dehydrated, partially or to substantially

anhydrous condition, before being supplied to the .

fusion operation. Again, the melt produced by
fusing a concentrated aqueous solution of the
quaternary ammonium compound with the urea
and sodium acetate may be dehydrated after
solidification.
quaternary ammonium compounds or products
containing them, temperatures involving decom-
position are to be avoided. One particularly ad-
vantageous product of our invention comprises

wirea, but not more than about 80%, by weight on :

the total product of urea, about 12%-229% by
weight on the urea of a water-soluble, surface-
active ouaternary ammonium. compound, about
4%-6.5% by weight on the total of urea and
quaternary ammonium compound of sodium ace-
tate and about 8.5%-14% by weight on the total
of urea, quaternary ammonium compound and
sodium acetate of water.

The proportions stated are important. If the
proportion of urea is increased, higher tempera-
tures are required to produce a clear, homoge-
neous melt. If the proportion of quaternary am-
monium compound, or that of water, is increased,
the products do not solidify satisfactorily, in par-
ticular the products do not flake or granulate
readily.  If the proportion of sodium acetate is
decreased, the fusion temperature required tends
to increase and the products do not solidify sat-
isfactorily, in particular the products do not flake
or granulate readily. If the proportion of sodium

In ‘any dehydration of the ;
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acetate is increased, the products become hygro-

scopic and tend to deliquesce and to.agglomerate.
The following examples will illustrate the prac-

tice and the products of our invention. In these

examples, all parts are parts by weight.

ExumpleI

A water-soluble, surface-active quaternary am-
monium compound was derived from cocoanut

—oil fatty acids, by conventional processing, by

conversion of the fatty acids to the correspond-
ing cocoa amines, methylation to form dimethyl
cocoa amines and treatment with benzyl chloride
to produce cocoa dimethyl benzyl ammonium
chloride in thé form of a 50% by weight aqueous
solution.

20 parts of this solution of the quaternary am-
monium compound, 75 parts of urea and 5 parts
of anhydrous sodium acetate were fused, with
stirring, to s homogeneous melt at a temperature
of 103° C., fusion being carried out in an oil
bath. This fusion was cooled, solidified and gran-
ulated and this granular product was air dried
to a total water content of about 1% by weight.
The product had no ammoniacal odor and it re-
mained granular and free flowing on prolonged
exposure to air at 80° P, with a relative humidity
of 68%. Glasses rinsed in a solution of the prod-
uct containing 400 parts per million of the qua-
ternary ammonium compound were free of odor.

Example 11

20 parts of the same solution of the quaternary
ammonijum compound, 75 parts of urea and 5
parts of anhydrous sodium acetate were fused to
a clear melt at a temperature of 95-100° C. in a
stainless steel oil jacketed pan. A stainless steel
roll, cooled by internal circulation of water at
10° C., dipped into the fusion in the pan, was
slowly revolved while the film formed on the roll
was scraped off. The film on the roll had g tem-
perature of about 21° C, as it was removed from
the roll and was about 0.040’’ thick. About 33
Ibs. of the flake product were recovered per
square foot of roll surface per hour. The product
was odorless and remained granular on prolonged
exposure to air at 80° F. with a relative humidity
of 68%.

Other materials may be compounded with the
product of our invention. For example, other
surface-active materials such as sodium lauryl
sulfate, potassium mono-naphthalene sulfonate
and alkyl aryl polyether alcohols, and alkylol
amides, sodium carbonate, sodium bicarbonate,
normal and acid orthophosphates, polyphos-
phates such as triphosphate and tetraphosphate,
polymetaphosphates, pyrophosphates and borates
including borax may be included in the compo-
sition.

The products of our invention may also in-
clude, for example, 2%-5% by weight on the total
of urea and quaternary ammonium compound
of glacial acetic acid, concentrated sulfuric acid
or syrupy phosphoric acid. .

The process of our invention is, in a broader
aspect, applicable to the production of homoge-
neous, solid products comprising urea and such
water-soluble, surface-active quaternary am-
monium compounds in cast shapes, for example,
rather than in granular form. If the product
is not to be granular, the proportions of quater-
nary ammonium compound on the urea may be
varied over wider limits than those previously
stated for granular products. For the produc-
tion of such non-granular solid products, the
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proportion of the quaternary ammonium com-
pound may range from 3% to 35% by weight
on the urea. ;

We claim:

1. A method of compounding stable, soud
water-soluble, surface-active compositions which
comprises fusing together urea, in major propor-
tion but not more than 80% by weight on the
total composition’ of urea, and 12%-229% by
weight on the urea of a water-soluble, surface-
active quaternary ammonium salt in which ail
four hydrogens of the ammonium radical are
substituted by organic radicals at least one of
which contains a chain of 8 to 16 carbon atoms
and 4%-6.5% by weight on the total of urea and
quaternary ammonium compound of sodium ace-
tate at a temperature above normal atmospheric
temperature and not exceeding 110° C. and cool-
ing and solidifying the fusion. .

2. A method of compounding stable, solid,
water-soluble, surface-active compositions which
comprises fusing together urea, in major propor-
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tion but not more than 80% by weight on the

" total composition of urea, and 39%-35% by weight

on the urea of a water-soluble, surface-active
quaternary ammonium salt in which all four
hydrogens of the ammonium - radical are sub-
stituted by organic radicals at least one of which
contains & chain of 8 to 16 carbon atoms and
4%-6.5% by weight on the total of urea and
quaternary ammonium compound of sodium ace-
tate at a temperature above normal atmospheric
temperature and not exceeding 110° C. and cool-
ing and solidifying the fusion.
" EDWARD C. SOULE.
WILLIAM H. SHELTMIRE.
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