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Th1s invention relates to 1mp1 oved hriquetted
detergent compositions and more par tioularly to
detergent briquettes characterized by a unique
combination of detergent characteristics and
other physical and chemical properties which
make . them highly satlsfactory for use in. me-
chanical washing operations.

Modern mechanical methods and apparetus for.
washing dishes, milk cans and the like, particu-
larly where operation is continued or prolonged,
have presented the serious problem of ma,mte,m-—-
ing an alkali concentration in the wash tanks be-
tween desirable and restricted limits. Commer-
cial experience ‘has shown that this may be ac-
complished in g dependable and virtually auto-
matic manner by dissolving alkaline briguettes in
suitable auxiliary equipment and dispensing the
resulting solution into. the wash tanks at a pre-
determined rate. A very considerable amount of
research has been carried on in view of develop-
ing detergents having chemrcal and physmel
characteristics satisfactory for this purpose.

The problem presented involves, not merely the

produotlon 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 physmal characteristics.
For instance, it is desirable that the detergent be
in briquette form: that the brlquette be sufficient-
ly hard and. strong to withstand ordinary han-
dling; that the briguette be chemically and physi-
cally stable and non-deliquescent so as to with-
stand storage and the necessary handling and of
such structure as Wlll not disintegrate under the
oond1tlons of use.

Inasmuch as the control of the rate at whloh
the alkali is dispensed into the washing opera-
tions largely depends upon the dissolving rate
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- tures has been a deo1ded handicap in the produc- |
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tion of satisfactory detergent briquettes, as many
substances, the presence of which is highly de-
sirable in detergent mixtures, are driven off or
decomposed at temperetures below the fusion
point or ‘at temperatures neoessa,ry for fusing
other desirable constituents. |
This temperature requlrement has ‘not per=-
m1tted the 1noorporetlon in detergent mixtures
so produced of many effective water conditioners

" and surface active agents, such as synthetic de-
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tergents and wettlng agents. Consequently, the

use of such fused detergent ’brlquettes has not

been wholly satisfactory. For instance, particu-
lerly under adverse water conditions, their use

' has resulted in the precipitation of the natural
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of the briquette, it is desirable that the briquette

not only have a satisfactory degree of uniformity
in its composrtmn but also that it have a uniform
solub111ty rate. Tt is, of course, also essential that
the compomtmn of the oleensing material be such
as to avoid harmifully aﬁectmg the material being
Washed either by attacking the material or form-
ing deposzlts or coatings thereon. It is further

essential that the composition of the detergent

be.such as to avoid deleteriously affecting the
parts of the mechamcal washer and the deposi-
tion of scale in the various chambers thereof.

It has been proposed to produce. detergent
| brlquettes for such use by fusing the detergent or
detergent mixtures and casting the fused ma-
terial by drawing it off into molds to cool For
example, briqueties have been produced by fus-
ing mixtures of trisodium phosphate and soda
ash. However, the relatively high temperature

45
" block form by owstalhmtmn or solidification of
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hardness of the water supply and the tendency
to form scale on the inner surface of the me-
ohemcal washers with which the detergent is
used. Rapidity of this scale formation depends
upon the degree and nature of ha,rdness of the
water and, in general, increases with the- con-
centration of the hardness of the water suppIy

If not DBI'IOdICELHY removed, this scale interferes
with the normgl functioning of the equipment.

Further, this prec1p1te,ted hardness interferes to
a greeter or lesser extent with the clean51ng op-
eragfion.

" The presence of weter cond1tioners such as
the water conditioning polyphOSphetes for in-
stance tetrasodium pyrophosphate (NasP2017),

sodium tetraphosphate (NagP4O13), ‘sodium " tri-
polyphosphate (NasP3010) and sodrum hexameta.-
phosphate (NagPsO1s) in the alkaline solution
tanks of the mechanical washers has been found
to inhibit or gree,tly retard scale formation. ‘Also,
the add1t1on of surface active agents, such as the
non-saponaceous, organic, synthetic detergents,
has been found further to enhance the clednsing
action and to effect improved rinsing. However,
for the reasons stated above, the incorporation
of these materials in such anhydrous detergent
briquettes formed by fusion at h1gh tempera-
tures has been impractical. |

Detergents have heretofore been produoed in

the detergent or detergent mixtures from aque-
ous solutions; for instance, by the eveporatmn of
water therefrom or by causing a chemical or
physical union of the water or a portmn thereof
with the detergent. The resulting blocks of de-

| tergent meter:ta,l have usue,lly been reduced to a

bb

grenula,r or powdered form ‘before use. It has
also been proposed to use such detergent blocks -
in detergent operetmns 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 requn'ements essential to their sat- |
isfnctory commercial use in mechamcel washing

reqmred to fuse the detergent or detergent mix- 60 operations




3

2,444,837

I have. plemously dzsoovered that. detergent.

briquettes having .desirable physical character-

istics may be produced at moderate temperatures

which permit incorporation therein of water con- .
ditioners and surface active agents, such as pre~
viously mentioned, by the use of various ingre-.'
dients including silicates in . proportions within .
- rather definite ranges.
mechanical washing operations, and for other.

However

specialized purposes, the use of a detergent con-
taining a silicate may be objectionable. -

that general type containing a silicate as an:es- . ..

sential ingredient, the briquette of my present
invention need. oonteln no. silicate whatever,
though unobJ eot1oneb1e small proportlons of
sﬂleete may -be. tneluded where desirable.

I ha.ve now d1so0Vered that briquettes havingthe
reqmred physma,l propertles and espeom,lly suit-
able for. use. in. mecha.rnoel weshlng operetlone
may be prepered free from sﬂmetee from deter-
gent mixtures oompnsmg borax, wetel and e1ther
trlsodlum phosphate or sode, ash or. both in pro-

ort1ons within the. lnmts herein defined without
resort to, high fusion tenlpereturee and that,
when so compounded various surfaoe active
agents, such as. the. synthetic detergents and
‘water, oondltlomng polyphoephetes such as pre-
kusly noted, mey be. 1noorporated in the bri-
quette mthout destroying its desirable physme,l
propertles |

‘The. detergent mlxture,s o;f whmh the brlqnettee

I my present invention  are composed, oonsmt
essentmlly of e1the1 trlsodmm phosphate or sode
aeh a. borete dnd weter Adva.ntegeously, it may
elso eontem a water cond1t1on1ng polyphesphete
such as prekusiy noted though the presence of
suoh polyphosphete is:not essent}.a.l to the produc-
tmn of g brlquette ha.vlng the . deswed physwel
propertles ‘While_ it. is not. eesentlel thet both
trisodium, phosphete and Sodlu:m carbonate be
used, the presence of both is frequently adven-
tageous in.detergent. operations, and where. de-

51red both .may be’ 1noluded in .the brlqnettes of

my preeent 1nvent10n w:tthout detrnnentally af-
| feotmg thelr physma.l plopertles Other. deter-
gent alds for. 1nstence sulfaoe eetlve egents
Indy e,lso be; moluded |

in ¢ertain;

4
IOI‘I‘Illﬂ& Na3P04.12H20.  Theoretically, this mg-

terial. contems 56.8 % weter However, repeated
analysis 1ndlcetee that the water content of the

- trisodium phosphate which I have used in the
“development of my improved briguette is ap-
. proximately 53%.

Consequently, the propor-
tlons, specified, herein. are based upon the latter

’*;ﬁgure T,rlsodrum phosphate having a higher or
.o lower, weter oontent may be used providing ap-

| prnpnete compensation be used for the different
HEEEE g_'apreportions of:water contained therein.
As distinguished from detergent brlquettee of

Also,

* matérials which react under the compounding
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Where a, detergent of h1ghe1 elkehmty is’ de-

SIred oe,ustlc sode. mey be. edded to the detergent
mlxture 1n a,mounts epproxnnatlng those re-
qu1red to gwe en elkehnlty equ_welent to that of
‘the metaborate. Where. a lower a,lke.lmlty is re-
qmred a reletlvely small. pI‘OpGI‘thIl of sodlurn
blcerbonate ...me,y be. added 10. the nnxture At
hxgher e,lke,hmty, the presenee of some tr1so-
dmm phosphate is desnable in. order to. etteln
opt1mum molding oondltlens

Ce,ustlo soda and borex, Inay Lthue be. ueed in

proportlons equwelent to sodlum meta,borate for
mste.noe as Well as. other borates. of. 1ntermed1ete
oompoeltlon ohta,lned by the eotmn of ee,ustzc on
| ordmery borax.

The proportlon of .the, several 1ngred1ents may
be Verled over e oon51derab1e renge aS herem
spemﬁed to meet speolﬂc detergent reqmrements
However, in order to obte,ln brlquettes ha,vmg the
deslred physmel proper tles it is_necessary. thet
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the renge "of verletmn of proportlons of the sev-
erel 1ngred1ents be kept Wlthln re,ther well de- 70 oongunetlon with: the other- polyphospha.tes noted

ﬁned limits.
In the preperetlon oi; my brlquettee, the tri-
sodlum phosphate oonstltuent may_ be ‘intro-

duced in the form of the ordlnery eommeroml o

..............

~ hydrated product, g

conditions to form trisodium phosphate, for in«
stenoe disodium phosphate and caustic soda,
may be. substituted for an . equivalent propor-
tion of the trleodmm phosphete epproprlete als
lowance belng made for the water content of suoh
reeotlng metenels and Weter produoed by the
ree,ctlons |

As premously noted tr1sod1u1n phosphate need
not be used in my present Dbriquettes. On the
other hand it may he used in . proportmns reng-
ing up to es hlgh es ehout one-helf the formule

welght

The, sodium_ oelbonete constituent of my bI‘l-t

_quette when used may. oonvenlently be Sup-

phed a5 enhydrous soda. ash and the proportlon
and ranges of proportlons speolﬁed herem are
based on the use of sodlum oe,rhonete in, that
form. However, it ‘may.be, eupphed in the form
of a hydrete such as 8_mono- or. deoehydre.te
epproprlete ellowence belng ma.de for the differ~
ences in compoeltmns Slm.ilerly,_ the sodlum
ea,rbonete may be supphed in the form of me.te-
rials, such as sodium b1cerhonete and ceustlc
soda, which react under the oompounding con-
d1t1ons to form socuurn oarbone.te

The proportlon of the sodium oerbonete oon-
stituent of my 1mproved brlquette is saneot to
con31de1eb1e letltude of verletlon to meet, .per—
ticular . detergent reqmrements As prev;lously
noted, the sod:tum oarbonete oonstltuent may, be
entlrely omltted if de.e,lred On the other hend

. sodium, oarbonete may be 1ncorporeted in my bn-

quette .in proportions. ranging as hlgh as about
one-helf of the formule, WElght |

Where elther tr15od1um phosphete or eoda, esh
is omitted, the other ehould be used in an amount
not less than ab out one-tenth the i ormule. Welghrt
Sz-nllnl'ly, efhere both are used the emount ehould
aggregate not less than ebout one-tenth of. the
formula weight. The aggregate e,mount of these
two meterza,ls may. range as hlgh as ebout one-
half the formule Welght -

Szmllerly, polyphospha,te.s are not essentlal con-
stnuents of . the !brlquettes of my present inven-
tion hnt one or more: of the water- oondltlomng
polyphoephetes such as previously . noted, may
usuzalily be 1noorporeted Wl*th advantage. Where
polyphosphetes are to - be mcorporeted in my
brlquettee T heve found that proportlons of
about 15% by Wewht are usuelly sufficient for
moet water- eondltlomng purposes end propor-
tlons of eny one or more of emd polyphosphetes

2gg regatmg about 15% of -the formula- Weight
may be 1noorporeted in these brlquettes mthout
deetroy:tng their desirable’ brlquettmg propertzes
However where elther tetreeodmm pymphosphate
or sodium trlpolyphosphete is used -alone- orin

a total emount of the polyphosphetes in- excess
of 159 may Wlth edvente.ge he: 1noorporeted in
the brlquettes say up to about 50%, without seri-
ously eﬁeotmg detrlmentelly the moldmg tntne or
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provided not more than about 15% of these other
polyphosphates 'is used. This 15% proportion
‘may be increased to about 20% provided there
is' a, preponderanee of tetresndmm pyrophesphate
present |

The amount of water present in the detergent
composition is of major importance with respect
to molding time and mechanical structure of the
resulting briquette. It is also of importance with
respect to the active detergent content of the
briquette.. I have found the permissible range of
proportions of water in my briquetied product
to be from about 309 to b09%. Within this range
of proportions, the water may be varied without
encountering any destructive effect on the phys-
1ical structure of the briquette. However, I have
found that proportions of water approaching the
lower limit of this range, say about 30% to 39%,
result in more desirable pouring, congealing and
structural characteristics of the resulting bri-
quette. 'The less desirable .condiltions generally
encountered as the proportion of water ap-
proaches the upper limit of this range may, to &
considerable extent, be corrected by using pro-
portions of -trisodium phosphate in the upper
portion of the prescribed. range for that con-
.stituent.,

In determnnng the quantity ef wnter if. any, '

-to be added as such in the compounding of my

briquettes, due consideration must be given to:

the amount of water present in the various con-
stituents either as water of crystallization or
otherwise, and the water formed by chemical re-
gction. Also, a small amount of water may be

.vaporized or lost during compounding of de-

tergent mixtures. However, if compounded bv
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
briquette calculated 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 ocbserved an increase in the re-
quired molding time which is particularly no-
ticeable where no trisodium phosphate is pres-
‘ent. This tendency may to a considerable ex-
tent be corrected by the use of higher propor-
tions of the trisodium phosphate constituent.
Where no trisodium phosphate is used, it is gen-
erally preferable to use an amount of borax in
the upper half of the prescribed range in order

-to obtain the optimum molding characteristics.

Also, where the proportion of borax is in the
lower part of the range, improved molding char-
acteristics are obitained 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 mold-
ing characteristics may be decreased by the in-
clusion of a sodium polyphosphate, particularly
tetrasodium pyrophosphate or sodium tripoly-
phosphate. |
An important aspect of my present invention
is my ability to control, to a very substantial
extent, the solubility rate of my briquettes. This
‘aspect of the invention is particularly advan-
tageous where the briquetted product is to be
used in mechanical washers, for .example, with
hot water. Where such use is ‘anticipated, the
solubility rate of the brigquette may be decreased
by -increasing the proportions of the borate con-
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solubility rate is desirable, this may be effeeted

by redueing the propertmn of the bora,te con-

stituent.

I have. further feund that the solubﬂlty rate
of the briguette may be materially reduced by
incorporating in the briquette a rather small pro-

portion of the borate constituent supplemented

by a small proportion of a sodium silicate of rela-
tively low alkalinity. Thus, by the combined use

of the borate and the silicate, the solubility rate

of the briquette may be reduced to a greater ex-
tent than is effected by the use of a comparehle

amount of either of these materials alone.
- The borate constituent is. preferebly added in

the form commercially known as borax and which_

has the formula Na2B4+O7.10H20.

The compounding of my 1mproved detergent

briquette is advantageously effected in accord-

ance with the process described in my co-pending
application Serial No. 582,575, filed March 13,
1945,

As therein descnbed the compcundmg opera.-
tion is advantageously carried out in a conven-
tional steam-~jacketed kettle equipped with a stir-
ring 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 phos-
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-stable ingredients.
during the compounding operation, the propor-

phate, borax, caustic soda, or sodium bicarbonate,
or such of these as are to be used, and additional
water, if any, in predetermined amounts, are first
added to the kettle. The mixture is heated and

agitated until the mass is fluid and has assumed

its maximum clarity, at which time the soda ash
or the polyphosphate, or both, are added, if such
is to be used. The mixture is then drawn off: or
poured into molds. During the mixing and pour-
ing the mixture is maintained at a temperature
helow that at which substantial evolution of
steam would occur with the resultant material
loss in water. ‘Higher temperatures are to be
avoided as it is desirable to reduce to a minimum
the amount of water lost during the compound-
ing operation and to avoid decomposition of less
By minimizing the water lost

tion of water in the product may be effectively

‘controlled by regulation of the total amount of
-water added to the batch. The maximum tem-

perature 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 70° C. to about 100° C.

-When a surface active agent, such as the pre-
vmusly noted synthetic detergents, is to be in-
corporated in the briquettes, it is usually demr--,
able to add such material just prior to pouring.

They may be added in proportions ranging. as

high as about 5% of anhydrous active ingredient.
I have. observed that where the amount of
borax or of the surface active agent approaches
the upper limit of the prescribed 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 be-
low 309% and still permit satisfactory pouring.

- After all of the desired ingredients have heen

- added and thoroughly mixed, as previously noted,

70

the mixture is drawn off into suitable molds and
allowed to cool until the briquette has devel-
oped sufficient mechanical: strength to permit
its removal from the mold. For the briquettes
of my present invention the maximum molding
time generally varies from about one hour to

stituent and, conversely, where an increased . 75 several hours. depending upon-the: cempositmn
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‘of -the-mixture. 'On cooling, detergent ‘composi-
$ions-of this type seem to. expand soméwhat and
this, combined with their tendency to adhere to

‘metal surfaces, has previously:presented-difficiilty

in the:molding of detergent, materials. By -usihg
Hexible ‘briquette ‘molds, such as molds made of
rubber -or-similar material, as ‘described :in. the
above-referred-to co-pendmg applmatinn these
- gifficulties are eliminated. =

=My ‘invention will ‘be further descrlbed and
specifically illustrated by the following examples
«0f proportions-and ranges of proportionsiof the
several :constisuents which have been used with
:advantage. in the preparation of my improved
briguettes. It will be understood, however, that
the invention is not limited to. ‘products prepared
from the particular formula shown. . In-each in-
-8tance, the percentages given are the percentages
by weight and are on the anhydrous basis.. For

convenient reference to the composition of ‘the .

resulting brigquetie, the respective formula,e have
.been. cﬂnsecutlvely numbered ST

o T It I, - ADprox.
‘Prisodium | Soda
| | 1 - H:0

1 SRR '20.0 13.0 32.0 35
g -SSR AP 250 34061 1D: 40
s SRR 60.0.f.__.___ . 5.0 . 35
g S 2.5 36.5 1 21,0 "4()
L S C2802.00 1L 2 M6 - LBD
B - 28,2 | 312} .10.6 30
o . TSRO IP 18,8 23.5%t 2.7 35
g LI 282 162 106| 35
B o 28,2 16.2.y .10.8 ) = .35
A0 . 0.0 450 10.01 8b

- 1¥n addition to the constituents shown in the: fnregomg
tabulation, HExample 7 contained 209, of tetrascdiam
.pyrophqspha:ce, Example 8§ contained 10% sodiam -tetra-
phosphate, Example 9 contgined 109 of sodium hex-
‘ametaphosphate, and. Example 10 eont&med 109 of tetra-
-sodium Py aphﬂaphate

| Example 1 of the above t&hulatlen 111ust1 a.tes
.thef_ approximate upper limit of the permissibie
range -of the borate constituent and Example 2
is-iHystrative of a briquette containing the min-
Hmum proportion of Lorate. Txample 3 is illus-
trative of the maximum. proportion of trisodium
.__phﬂsphate and- the. compleie -exclusion. of soda

-ash, while- Example. 10. is illustrative of a bri-

quette. containing no trisedium phosphate and
an. amount of soda ash approaching the. Upper
‘Bermissible- limit. Examples 5 and 6 are illus-
trative of the maximum and minimum:. amounts,
respectively, of water, the other constituents; with
the: exception. of soda ash, remaining. constant.
An:. each of the foregamg examples, -the. bri-
_*q‘uetted product was physically stable, hard,
_strang and non-deliquescent, -and satmfactﬂry
for-use in mechanical washing operations. -
Though I have described. my improved brl-
quettes as particularly adapted for, use with me-

-.chanieal: washers, it will be . understood-that they

-are.generally useful where. detergents.. in. brl-
;,quetted form are desn*able P

I-claim: |

1A detergent briquette physwally stable hard,
.stmng and non-deliguescent, consisting of a. dens._e
crystalline aggregate.consisting. essentially: of. the
following constituents.in. proporitions by weight
~within the respective indicated ranges: total water
~about 30-50%, at least one detergent of:-the group

gonsisting of sodium carbonate and trisodiiim

phosphate aggregating from-about one=tenth to
-about. one-half- the total formula weight, &nd
:ahout: 1-30% of a;sodium.borate.

2. A-detergent briquette physically. stable hard

fs’arang andnon-deliquescent, consistingiof:a dense; 78 -.
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crystalling dggregate consisting essentially:-of the
following 'constituents in -proportions by ‘weight
‘within the respective indicated ranges: total water
about 30-60%, at least-one-detergent of the-group
consisting of sodium carbonate and trisodium,
phosphdte -dggregating from about one-tenth {o
about onhe-half -the total formula weight, and

.about 1-309% of borax.

;3. Adetergent brlquette physmally stable ‘hard,

-'strong and non-deliquescent, consisting of a dense
erystalline: aggregate consisting essentially of the

following -constituents in proportions. by weight
‘within the respective indicated ranges: total water
about. 30%-00%, at least one detergent of the
group consisting . of sodium carbonate and tri-

sodium ‘phosphate aggregating from about one-

tenth to-about one-half the total formula weight,
about 1-30% of boraX, and up to about 15% of a

:sodium polyphosphate.

4, A-fletergent br1quette' physmally stable, hard

strong-and non-deliquescent, consisting of a dens:_e

crystalline aggregate consisting essentially 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
1-30:% of borax, and up .to about 50% of tetra-

‘sodinm: pyrophosphate.:

8, Adetergent brlquette physmally sta.ble ha,rd

strong-and non- deliquescent, consisting of a. dense

erystalline aggregate consisting essentially of the
following constituents in proportions by weight

-Within thetespective indicated ranges: total water
-about30-560%, 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

1-30% of borax, and up to about 50% of sodium

| bmpmypho*‘.sphate

6. A detergent briquette physmally stable hard,

;-strong ‘and non-deliquescent, consisting of a dense

crystaliine aggregate consisting essentially of the
foliowing constituents in. proportions by weight
within the respective indicated ranges: total water

-about-30-50%, sodium carbonate from about one-

tenth to -about one-half the total formula. welght,

tetrasodium: pyrophosphate up to about 50%, and
about 1-309% of borax.

.. Adetergent briquette physmally stable hard

streng andnon-deliquescent, consisting of a dense

crystatline aggregate consisting essentially of the
following constituents in proportions by weight

within the respective indicated ranges: total water
-about: 30-50%,.sodium carbonate from gbout one-
tenth to.about one-half the total formula weight,

-sodium, tripolyphosphate up to about 509, and
-about 1~-30% :of borax. -
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