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The invention relates to improved briquetted
detergent compositions and more particularly to
detergent - brigquettes characterized by a unique
combination of detergent characteristics and
other physical and chemical properties which

meake them highly satisfactory for use In mechan-
ical washing opersations.

Modern mechanical methods and apparatus

for washing dishes, milk cans and the like, par-
ticularly where operation is continued or- pro-
longed, have presented the serious problem of
maintaining an alkali concentration in the wash
tanks between desirable and restricted limits.
Commercial experience has shown that this may
be accomplished in a dependable and virtually
sutomatic manner by dissolving alkaline bri~
quettes in suitable auxiliary equipment and dis-
pensing the resulting solution into the wash tanks
at & predetermlned rate. A very considerable
amount of research has been carried on in view
of developing detergents having chemical and
physical characteristics setisfectory for this pur-
pose.

The problem presented involves not merely the
production of a material or mixtures of material
having the desired detergent characteristics but
also the development of a product which, in ad-
dition to meeting that requirement, can be eco-
nomically produced in the desired physical form
possessing other essential physical characteris-
tics. For instance, it is desirable that the deter-
gent be in briquette form; that the briquettes

be sufficiently hard and strong to withstand or-

dinary handling; that the briquette be chem-

ically and physically stable and non-deliques-
cent so as to withstand storage and the neces-
sary handling and of such structure as will not
disintegrate under the conditions oi use.

‘Inasmuch as the control of the rate at which
the alkali is dispensed intc the washing opera-
tions largely depends upon the dissolving rate of
" the briquette, it is desirable that the briquette
not only have a satisfactory degree of uniformity
in its composition but also that it have a uniform
solubility rate. It is, of course, also essential
- that the composition of the cleansing material
be such as to avoid harmfully affecting the ma-
terial being washed either by attacking the ma-
terial or forming deposits or coatings thereon.
It is further essential that the coinposition of the
detergent be such as to avoid deleteriously affect-
. ing the parts of the mechanical washer and the
deposition of scale in the various chambers
thereof.

It has been proposed to pmduce detergent bri-

2

quettes for such use by fusing the detergent or

" detergent mixtures and casting the fused me-

terial by drawing it off into molds to cool. For

-~ example, briquettes have been produced by fus-
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ing mixtures of trisodium phosphate and soda
ash. However, the relatively high temperature
required to fuse the detergent or detergent mix-
tures has been a decided handicap in the produc-
tion of satisfactory detergent briquettes, as many
substances, the presence of which Is highly de-
sirable in detergent mixtures, are driven off or
decomposed st temperatures below the fusion
point. or at temperatures necessary for fusing
other desirable constituents.

This temperature reguirement has not permit-
ted the incorporation in detergent mixtures SO
produced of meny effective water eonditioners
and surface active agents, such as synthetic or-
ganic detergents -and wetting agents Conse-
auently, the use of such fused defergent briqueties
has not been wholly satisfactory. For instance,
particularly under adverse water conditions, their
use has resulted in the precipitation of the nat-
ural hardness of the water supply and the tend-
ency to form scale on the inner surface of the
mechanical washers with which the detergent is
used. Rapidity of this scale formation depends
upon the degree and nature of hardness of the
water and, in general, increases with the con-
centration of the hardness of the water supply.

“If not periodically removed, this scale interferes

with the normal functioning of the equipment.

~ Further, this precipitated hardness interferes to

~ tetrasodium pyrophosphate (NasP207),
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g greater or lesser extent with the cleansmg op-
eration.

The presence of water eonditioners such as the
water conditioning polyphosphates, for instance
sodium
tetraphosphate (NaeP4O13), sodium tripolyphos-
vhate (NasP:O1) and sodium hexametaphos-
phate (WaePsO1s) in the alkaline solution tanks
of the mechanical washers has been found to in-
hibit or greatly retard scale formation. Also, the
addition of surface active agenfs, such as the
non-saponaceous, organic, synthetic defergents,
has been found further to enhance the cleansing
action and to efiect improved rinsing. However,
for the reasons stated above, the incorporation of
these materials in such anhydrous detergent bri-
quettes formed by fusion at high tempera.tures |
has been impractical.

Detergents have heretofore been produced in
block form by crystallization or solidification of
the detergent or detergent mixtures from agqueous
solutions; for instance, by the evaporation of
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water therefrom or by causing a chemical or
physical union of the water or a portion thereof
with the detergent. The resulting blocks of de-
tergent material have usually been reduced to a
granular or powdered form .before use. It has
also been proposed to use such detergent blocks
in detergent operations. However, so far as I
am aware, the detergent blocks produced accord-
ing to the prior literature of the art have fallen
short of the requirements essential to their satis-
factory commercial use in mechanical washing
operations.

I have previously discovered that detergent
~ briquettes having desirable physical character-
istics may be produced at moderate femperatures
which permit incorporation therein of water con-
- ditloners and surface active agents, such as pre-
viously mentioned, by the use of various ingre-
dients including silicates in proportions within
rather definite ranges. However, in certain me-
chanical washing operations, and for other spe-
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cialized purposes, the use of a detergent con- |

taining a silicate may be objectionable.

As distinguished from detergent briquettes of
that general type containing a silicate as an es-
sential ingredient, the briquette of my present
invention need contain no silicate whatever,
though unobjectionable small proportions of sili-
cate may be included where desirgble.

I have now discovered that briquettes having
the required physical properties and especially
suitable for use in mechanical washing opera-
tions, may be prepared, free from silicates, from
detergent mixtures comprising borax, water and
either trisodium phosphate or soda ash or both,
in proportions within the limits herein defined
without resort to high fusion temperatures, and
that, when so compounded, various surface active
agents, such as the synthetic detergents and
water conditioning polyphosphates, such as pre-
viously noted, may be incorporated in the bri-
quette without destroying its desirable physical
properties. - |

The detergent mixtures, of which the bri-
quettes of my present invention are composed,
consist essentially of either trisodium phosphate
or soda ash, a borate, and water. Advantageous-
ly, 1t may also contain a water conditioning
polyphosphate, such as previously noted, though
the presence of such polyphosphate is not es-
sential to the production of a briquette having
the desired physical properties. While it is not
essential that both trisodium phosphate and so-
dium carbonate be used, the presence of both is
frequently advantageous in detergent operations,
and where desired, both may be included in the
briquettes of my present invention without det-

rimentally affecting their physical properties. -

The detergent mixtures of the present invention
further include the presence of one or more syn-
thetic organic detergents. | |

Where a detergent of higher alkalinity is de-
sired, caustic soda may be added to the deter-
gent mixture in amounts approximating those
required to give an alkalinity equivalent to that
of the metaborate. Where a lower alkalinity is
required, a relatively smaill proportion of sodium
bicarbonate may be added to the mixture. At
higher alkalinity, the presence of some trisodium
phosphate is desirable in order to attain optimum
molding conditions.

Caustic soda and borax may thus be used in

proportions equivalent to sodium metaborate, for
instance, as well as other borgtes of intermediate
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composition obtained by the action of caustic on
ordinary borax.

The proportion of the several ingredients may
be varied over a considerable range, as herein
specified, to meet specific detergent requirements.
However, in order to obtain briquettes having the
desired physical properties, it is necessary that
the range of variation of proportions of the sev-

‘eral ingredients be kept within rather well-de-

fined limits.

In the preparation of my briquettes, the tri-
sodium phesphate constituent may be intro-
duced in the form of the ordinary commercial
hydrated product, generally represented by the
formula Na3P04.12H20. Theoretically, this ma-
terial contains 56.8% water. However, repeated
analysis indicates that the water content of the
trisodium phosphate which I have used in the
development of my improved briquette is approx-
imately 53%. Consequently, the proportions
specified herein are based upon the latter figure.
Trisodium phosphate having a higher or lower
water content may be used providing appropriate
compensation be used for the different propor-
tions of water contained therein. Also, materials
which react under the compounding conditions
to form trisodium prhosphate, for instance di-
sodium phosphate and caustic soda, may be sub-
stituted for an equivalent proportion of the tri-
sodium phosphate, appropriate allowance being
made for the water content of such reacting ma-
terials and water produced by the reactions.

As previously noted, trisodium phosphate need
not be used in my present briquettes. On the
other hand, it may be used in proportions rang-
ing up to as high as about one-half the formula
weight.

-The soditim carbonate constituent of my bri-
quette, when used, may conveniently be supplied
as anhydrous soda ash and the proportion snd
ranges of proportions specified herein are based
on the use of sodium carbonate in that form.
However, it may be supplied in the form of a
hydrate, such as a mono- or decahydrate, appro-
priate allowance being made for the differences
in compositions. Similarly, the sodium carbonate
may be supplied in the form of materials, such
as sodium bicarbonate and caustic soda, which
react under the compounding conditions to form
sodium carbonate.

The proportion of the sodium carbonate con-
stituent of my improved briquette is subject to
considerable latitude of variation to meet par-
ticular detergent regquirements. As previously
noted, the sodium carbonate constituent may be
entirely omitted, if desired. On the other hand,
sodium carbonate may be incorporated in my bri-
quette in proportions ranging as high as about
one-half of the formula weight. |

Where either trisodium phosphate or soda ash
is omitted, the other should be used in an amount
not less than about one-tenth the formula
weight. Similarly, where both are wused, the
amount should aggregate not less than about
one-tenth of the formula weight. The ageregate
amount of these two materials may range as high
as about one-half the formula weight. |

Similarly, polyphosphates are not essential con-
stituents of the briquettes of my present inven-
tion but one or more of the water-conditioning
polyphosphates, such as previously noted, may
usually be incorporated with advantage. Where

bolyphosphates are to be incorporated in my

briquettes, I have found that proportions of
about 15% by weight are usually sufficient for
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‘most water-conditioning purposes and Propor-

tions of any one or more of said polyphosphates
-aggregating about 15% of the formula weight
may be incorporated in these briquettes without

destroying their desirable briquetting properties.

However, where either tetrasodium pyrophosphate

or sodium tripolyphosphate is used s&lone or

in conjunction with the other polyphosphates
‘noted, a total amount of the polyphosphates in
excess of 15% may with advantage be incorpo-
rated in the briquettes, say up to about 50%,
without seriously affecting detrimentally the
molding time or the physical structure of the
resulting briquette provided not more than abouf
159% of these other polyphosphates is used. This
15% proportion may be increased to about 20%
provided there is g preponderance of tetrasodium
pyrophosphste present.

The amount of water present in. the detergent

composition is of major importance with re-

"spect to molding time and mechanical structure
of the resulting briquette. It is also of im-

portance with respect to the active detergent con- .

tent of the briquette. I have found the permis-
sible range of proportions of water in my bri-
quetted product to be from about 30% to 50%.
Within this range of proportions, the water may

be varied without encountering any destructive

effect on the physical structure of the briquette.
‘However, I have found that proportions of water
approaching the lower limit of this range, sa¥y

about 30% to 35%, result in more desirable pour-.

ing, congealing and structural characteristics of
the resulting briquette. The less desirable con-
ditions generally encountered as the proportion
- of water approaches the upper limit of this range
may, to & considerable extent, be corrected by
using proportions of trisodium phosphate in the
upper portion of the prescribed range for that
constituent.

In determining the quantity of water, if any,
to be added as such in the compounding of my
brigquettes, due consideration must be given to
the amount of water present in the various con-

stituents elther as water of crystallization or

otherwise, and the water formed by chemical re-
action. Also, a small amouni of water may be
-vaporized or lost during compounding of deter-
‘gent mixtures. However, if compounded by the
process herein described, the amount of water
thus lost is usually of no particular consequence.
If the amount of water thus lost is excessive, ad-
ditional water may be added to the batch.

- The proportion of the borax constituent of
-my briguette caleulated as anhydrous borax may
be varied from as low as about 1% to as high as
~about 30%. As the proportion of the borax con-
stituent approaches the lower limit of this range,
I have generally obhserved an inerease in the
required molding time which is particularly
noticeable where no trisodium phosphate is
present. This tendency may to a considerable
extent he corrected by the use of higher pro-
rortions of the trisodium phosphate constituent.
- Where no trisodium phosphate is used, it is gen-

erally preferable fo use an amount of borax in

the upper half of the prescribed range in order
- to obtain the optimum molding characteristics.

3,444,886 '

a sodium polyphosphate, particularly tetra--

- sodium pyrophosphate or sodium tripolyphos-

- aspect of the invention is particularly advan- .
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pheate,

An important aspect of my present invention
is my ability to control, to a very substantial ex-
tent, the solubility rate of my briquettes. This

tageous where the briquetted product is to be
used in mechgnical washers, for example, with
hot water. Where such use is anticipated,. the
solubility rate of the briquette may he decreased

by increasing the proportions of the borate con-

stituent and, conversely, where an increased solu-
bility rate is desirable, this may be effected by

reducing the proportion of the bora.te constitu-
ent.

I have further found that the salubﬂity rate of '

~ the briquette may be materially reduced by in-
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corporating in the briquette a rather small pro-
portion of the borate constituent supplemented by

& small proportion of a sodium silicate of reia-

tively low alkalinity. Thus, by the combined use
of the bhorate and the silicate, the solubility rate
of the briquette may be reduced to & greater ex-
tent than is effected by the use of a comparable
amount of either of these materials alone.
The borate constituent is preferably added
in the form commercially: known as borax and

‘which has the formula Na:B:07.10H:20.
30

The compounding of my improved detergent
briquette is advantageously effected generally in
accordance with the process described in my co-
pending application Serial No. 582,575, filed
March 13; 1945,

AS therein described, the cﬂmpounding opera-
tion is advantageously carried out in a conven-
tional steam-jacketed kettle equipped with &
stirring device. Excellent results in preparing
and duplicating the composition and structure
of the briquettes have been obtained by adhering
to the following general procedure: The trisodium
phosphate, borax, caustic soda, or sodium bi-
carbonate, or such of these as are to be used,
and additional water, if any, in predetermined
smounts, are first added to the kettle. The mix-.
ture is heated and agitated until the mass is
filuid and has assumed its maximum clarity, at
which time the soda ash or the polyphosphste,
or both, are added, if such is to be used. The
mixture is then drawn off or poured into molds.
During the mixing and pouring the mixture is
maintained at a temperature below that at which

. substantial evolution of steam would oceur with
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Also, where the proportion of borax is in the low- |

er part of the range, improved molding charac-
teristics are obtained by the addition of one or
more of the sodium polyphosphates herein noted.

~ Also, where no trisodium phosphate is used, the

- desirable proportion of borax for molding char-
acteristics may be decreased by the inclusion of

75

-the resultant material loss in water. Higher tem-
2 peratures are to be avoided as it is desirable to

reduce to a minimum the amount of water lost
during the compounding operation and to avoid
decomposition of less stable ingredients. By
minimizing the water lost during the compound-
ing operation, the proportion of water in the
product may be effectively controlled by regula-
tion of the total amount of water added to the

bath. The maximum temperature to which the

material is heated depends primarily upon the
concentration of the solution in the fluid mass
but it is usually found to be within the range
of about 7¢° C. to about 100° C.

As pointed out hereinbefore, a particularly
advantageous characteristic of tﬁe briguettes of

-my invention is the presence of a2 non-sapo-

naceous, organic, synthetic detergent. These
synthetic detergents comprise .the alkali-stable
anionic, cationic and non-ionic organic surface
active agents. The anlonic synthetic detergents
include the aclds and salts of organic compounds‘
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containing long chains of carbon atoms such as
the sulfated alcohols, the aryl polysulfonates
and the alkylated aryl sulfonates, Suiltable ex-
ampies of anionic agents comprise sodium dioctyl
sulfosuccinate, sodium sulfoethyl stearamide,
sodium tetrahydronaphthalene sulfonate, sodium
butyl diphenyl sulfonate, potassium tri-isopropyl
naphthalene ftri-sulfonate, the sodium salt of
sulfated lauryl alcochol, and sodium “kery]”
benzene sulfonate wherein the “keryl” radical
(as described and defined in U, S. patent to Flett,
No. 2,364,782) is a combination of saturated
aliphatic hydrocarbon radicals principally of
straight chain structure and derived from chlo-
rinated Kerosene. The sodium “keryl” benzene
suifonates may be defined more specifically as
sodium alkyl benzene sulfongtes the alkyl side
chain of which is derived from a kerosene frac-
tion having an average content of between 7
and 13 carbon atoms per molecule. The cationic

synthetic detergents include particularly the

quaternary ammonium and pyridinium salts
such, for example, as lauryl dimethyl benzyl am-
monium chloride, octadecyl dimethy! benzyl am-
monium chloride, cetyl trimethy! ammonium
bromide, lauryl pyridinium chiloride, and benzyl
trialkyl ammonium chloride wherein the alkyl]
radical is that derived from commercial Isuryl
alcohol. The non-ionic synthetic detergents in-
clude the condensation products of alkylolamines
with fatty acids generally having from 10 to 16
carbon atoms, and the polyether alcohols. Di-
ethyl aminoethyl oleylamide acetate, the con-
densation product of commercial lauric acid
(Ci0 to Cis, and predominately Ci2 fatty acids)
with ethanolamine (the product comprising
hydroxy ethyl lauramide, |

Cu:H2:CONHCH2CH20H

in the case of the Ciz acid), and hydroxy ethyl
polyethoxy ethyl ether,

CoHs0(CH2CH20) oCH2CH20OH

where 7 is an integer of the order of 8§ to 12, are
~examples of suitable non-ionic synthetic deter-
gents.

In preparing the briquettes containing one or
more of such organic synthetic detergents, the
detergent is preferably added to the briquette
composition just prior to pouring. The synthetic
detergents are effective when added to the
briquette composition in amounts ranging from
about 025% to about 5% of the anhydrous
active ingredient by weight of the brigquette com-
position. Within this range, amounts of syn-
thetic organic detergents ranging from about 19%
to about 2% give particularly satisfactory results.

I have observed that where the amount of borax
or of the surface active agent approaches the
upper limit of the preseribed range, there is a
tendency toward a relatively more fluid mass in
the kettle, and that under such conditions the
- proportion of water may be reduced slightly below
30% and still permit satisfactory pouring.

After all of the desired ingredients have been
added and thoroughly mixed, as previously
noted, the mixture is drawn off into suitable
molds and allowed to cool until the briquette has
developed sufficient mechanical strength to

permit 1its removal from the mold. ¥For the

briquettes of my present invention the maximum
molding time generally varies from about one
hour to several hours depending upon the com-
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compositions of this type seem to expand some-
what and this, combined with their tendency to
adhere to metal surfaces, has previously pre-
sented difficulty in the molding of detergent ma-
terials. By using flexible briquette molds, such
as molds made of rubber or similar material, as
described in the above-referred-to co-pending
application, these difficulties gre eliminated.

My invention will be further described and
specifically illustrated by the following examples
of proportions and ranges of proportions of the
several constituents which have been used with
advantage in the preparation of my improved
briquettes. It will be understood, however, that
the invention is not limited to products prepared
Irom the particular formula shown. In each
instance, the percentages given are the per-
centages by weight of the briquette composition
and are on the anhydrous basis.

Example. . _____ . __ .. ___.. 1 2 3 4 5 8
Per | Per | Per | Per | Per | Per
cent | cent | cent | cend | cent | cent

NasPOs_ 20.0 1 25.0 (58,0 28.21____._ 20.0

NaCOy_ L | 13.0 1 32.0 |______ 18.2 | 44.0 | 13.0

N¢Bllro o 3lLo| 1.0 50;10.6{10.0{ 31.0

HaO 39,0 | 40.0 1 35.0 1 35.0! 350 350

Synthetic A . ____ . _______1______ feeeeeel LO G 1.0V 1.O04._.._.

Synthetic B__..________.__} 0.5 Lo{ Lo{ Laol.____.|-°°

synthetie C________________t._____ 12 3 D SRR I I

synthetie D___ . __________|._.___ 0.0 o e oo

synthetic B_ . _____. . ___.___ [ PR P I D 1.9

NasPaOr o I S I 10,0 {aaooo.

NaePeOs. .| 10,0 J e be o

#

In the briquette compositions referred to in the
foregoing table, “synthetic A” comprised a hy-
droxy ethyl polyethoxy aryl ether appearing to
aproximate the formuls

C:HpCeH:O(CH2CH20) 10CH:CH20H

"Synthetic B” comprised benzyl alkyl dimethyl
ammonium chloride wherein the alkyl group con-
sisted of a commercial lauryl alcohol residue,
“synthetic C” comprised sodium “keryl” benzene
sulfonate wherein, as described hereinbefore, the
“keryl” group was derived from chlorinated
kerosene and comprised the aliphatic saturated
predominately straight chain hydrocarbons of
kerosene, “synthetic D” was another hydroxy
ethyl polyethoxy aryl ether appearing to ap-
proximate the formula

CsH17C6sH+O (CH2CH20) sCH2CHOH

and “synthetic E” comprised the condensation
product of commercial lauric acid (Ciwo to Cis, and
predominately Ciz) with ethanolamine.

In each of the foregoing examples, the bri-
quetted product was physically stable, hard,
strong and non-deliquescent, and satisfactory for
use in mechanical washing operations.

Though I have described my improved bri-
quettes as particularly adapted for use with me-
chanical washers, it will be understood that they
are generally useful where deterrents in bri-
quetted form are desirable. |

This application is a continuation in part of
my application Serial No. 606,484, filed July
21, 1945,

- I ¢laim:

1. A detergent briquette physically stable, hard,
strong and non-deliquescent, consisting of a
dense crystalline aggregate consisting essentially
of the following constituents in proportions by
welght within the respective indicated ranges:
total water about 30-50%, at least one detergent
of the group consisting of sodium carbonate and

- position of the mixture, On cooling, detergent 75 trisodium phosphate aggregating from about one-
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tenth to about one-half the total formula weight,
about 1-30% of a sodium borate, up to about 50%
of a sodium polyphosphate including not more
than about 154 of the polyphosphate of the
group consisting of sodium tetraphosphate and
sodium hexametaphosphate, and about 0.25-5%
cf a non-saponaceous alkali-stable organic syn-
thetic detergent.

2. A detergent briquette physically stable,
hard, strong and non-deliquescent, consisting of
a dense crystalline aggregate consisting essen-
tially of the following constituents in propor-

tions by weight within the respective indicated
ranges: total water about 30-50%, at least one.

detergent of the group consisting of sodium car-
bonate and trisodium phosphate aggregating
from about one-tenth to about one-half the total
formula weight about 1-30% of a sodium borate,
up to about 509% of a sodium polyphosphate in-
cluding not more than about 15% of the poly-
phosphate of the group consisting of sodium

o |

10

20

tetraphosphate and sodium hexametaphosphate,

and about 1-2% of a non-saponaceous alkali-
stable organic synthetic detergent.
3. A detergent briquette physically stable,

hard, strong and non-deliquescent, consisting of |

- a dense crystalline aggregate consisfing essen-
tially of the following constituents in propor-
tions by weight within the respective indicated
ranges: total water about 30-509,, at least one

detergent of the group consisting of sodium car-

bonate and trisodium phosphate aggregating
from about one-tenth to about one-half the total
formula weight, about 1-30% of a sodium borate,
up to about 509 of a sodium polyphosphate in-

cluding not more than about 159% of the poly-.

phosphate of the group consisting of sodium
tetraphosphate and sodium hexametaphosphate,
and about 0.25-5% of a non-saponaceous alkali-
stable organic synthetic anionic detergent.

4, A detergent briquette physically stable,
hard, strong and non-deliquescent, consisting of
a dense crystalline aggregate consisting essen-
tially of the following constituents in proportions
by weight within the respective indicated ranges:
total water about 30-50%, at least one detergent

of the group consisting of sodium carbonate and _

trisodium phosphate aggregating from about
one-tenth to about one-half the total formulsa

weight, about 1-30% of a sodium borate, up to :

about 509 of a sodium polyphosphate. including
not more than about 15% of the polyphosphaie

of the group consisting of sodium tetraphosphate

and sodium hexametaphosphate, and about.0.25-
5% of a sodium alkyl benzene sulfonate the alkyl
side chain of which is derived from a Kerosene
fraction having an average content .of between
7 and 19 carbon atoms per molecule.

5. A detcrgent briquette physically stable,
hard, strong and non-deliquescent, consisting of.

30-
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hard, strong and non-deliquescent, consisting of
a dense crystalline aggregate consisting essen-
tially of the following constituents in propor-
tions by weight within the respective indicated
ranges: total water about 30-5809%, at least one
detergent of the group consisting of sodium car-
bonate and trisodium phosphate aggregating
from about one-tenth to about one-half the total
formula weight, about 1-309% of a sodium borate,
up to about 509, of a sodium polyphosphate in-
cluding not more than about 15% of the poly-
phosphate of the group consisting of sodium
tetraphosphate and sodium hexametaphosphate,
and -about 0.25-59 of lauryl dimethyl benzyl
ammonium chloride.

7. A detergent briquette physically stable,
hard, strong and non-deliguescent, consisting of
2, dense crystalline aggregate consisting essen-
tially of the following constituents in proportions
by weight within the respective indicated ranges:
total water about 30-50%, at least one detergent
of the group consisting of sodium carbonate and
trisodium phosphate aggregating from about
one-tenth to about one-half the total formula
weight, about 1-309, of a sodium borate, up to
about 50% of a sodium polyphosphate including
not more than about 15% of the polyphosphate
of the group consisting of sodium tetraphosphate
and sodium . hexametaphosphate, and about
0.25-5% of a non-saponaceous alkali-stable
organic synthetic non-ionic detergent.

3. A detergent briquette physically stable,
hard, strong and non-deliguescent, consisting of
a dense crystalline aggregate consisting essen-
tially of the following constituents in propor-
tions by weight within the respective indicated
ranges: total water about 30-509%, at least one
detergent of the group consisting of sodium
carbonate and trisodium phosphate aggregating
from about one-tenth to about one-half the total
formula weight, about 1-309% of a sodium borate,
up to about 50% of a sodium polyphosphate in-
cluding not more than about 15% of the poly-
phosphate of the group consisting of sodium
tetraphosphate and sodium hexametaphosphate,
and about 0.25-5% of hydroxy ethyl lauramide.

9, A detergent briquette physically stable,

“hard, strong and non-deliquescent, consisting of

a.'dense crystalline aggregate consisting essen-
tially of the following constituents in proportions
by welght within the respective indicated ranges:

~ total water about 30-509%, at least one detergent

whp
G

a dense crystailine aggregate consisting essen-~ -

tially of the following constituents in propor-
tions by weight within the respective indicated
ranges: total water about 30-509%, at least one
detergent of the group consisting of sodium.car-
bonate and trisodium phosphate aggregating
from about one-tenth to about one-half the total
iormula weight, about 1-309% of a sodium borate,
up to about 50% of a sodium polyphosphate in-
cluding not more than about 159 of the poly-
phosphate of the group consisting of sodium
tetraphosphate and sodium hexametaphosphate,
and about 0.25~5% 0of a non-saponaceous alkali-
stable organic synthetic cationic detergent.

6. A detergent briquette physically stable,
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of the group consisting of sodium carbonate and
trisodium phosphate aggregating from about
one-tenth to about one-half the total formula
weight, about 1-30% of a sodium borate, up to
about 15% of a sodium polyphosphate, and about

0 25-5% of a non-sagponaceous alkali- stable or-
_ 'ga,mc synthetic detergent.
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