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This inveiition relates to: a process for the
preparation of -detergént compositions having
a low bulk density.. . - " -

The term “low -biilk density” as used herein
refers to compositions: having an apparent den-
sity of less than 0.45-grams per cubic centi-
metre. . By “apparent. density” is meant the
weight per unit' volume “of the material in-
dicated by the context. Thus, in the case of

-freely flowing. particulate: products, the terms
refers to the untamped weight ‘per unit. volume -

of the particulate: material as it.is charged into
a container. ¢ . :
. The present inventi
preparing a low bulk
posttion economically
as to minimize ‘the
"position immediatély pr
thereby- reducing’ the nee
of drying heat, and Jarge ‘drying apparatus.
The present invention provides a process for
id detergent composition
 hereinbefore "defined
queots. slurry contain-
- adding to the slurry
nic alkali metal or
neutral deter-

rovides a process for
ty detergent com-

ntent of the com-
to. the drying step,
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comprises forming ¢
ing an organic: deterg;
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gent builder salt,. mixing: the
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sure to dispers¢e the gaseous substance
uniformly therein, terminating the mixing, and

reducing the pressure to atmospheric pressure’

whereby a low bulk density detergent product

s formed. :

- The product, which may if desired be cooled
after removal from the mixer, is a solid which
granulates or is capable of being readily trans-
formed ‘into a particulate detergent product

_baving a low bulk density.

It is advantageous, in preparing a low bulk
density product which is capable of retaining

* such low bulk density throughout the steps of -

cooling- and other subsequent treatment, - to

utilize a. material which hydrates rapidly there- -
by -imparting a. relatively high structural .
‘strength to the detergent product. Suitable
rapidly hydratable compounds include, ‘for -

example, such materials as the alkali metal or

‘alkaline earth metal trimetaphosphates which" -

. = the
equi val ent;
sitiohs be shear ed,;

50
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are- capable . of reaction with’ a ‘strong base to+ -
form the cotresponding alkali metal or alkaline - -

earth metal tripolyphosphate ‘hydrate.
In the practicé of the invention, it is advan-

tageous initially to form a premix of the slurry

in-the absence of any hydratable compound
and then: subsequently to incorporate - the

hydratable compound and the gaseous material.

with the premix immediately- before- intro-

* ducing the premiix-into the mixer. It has been

found that by virtue of this initial formation
of a premix there can be obtained, in a manner

-and for reasons set forth more fully herein-

after, a product issuing from the mixér which

has a higher solids content than could hereto-
‘fore be obtairied, thereby reducing the neces-

sity of removing large quantities of water in
forming the final product. The reduction in
moisture ‘content in forming the final product

.alléws a reduction -in capital and operating

costs, such as by the use of smaller and more
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St ructur e?):t?sf::lpﬁcmﬁﬁwa phatic compounds, prefer-
i - 30 gbly having 8 to 22 carbon atoms, for
" ‘example; long-chain pure or mixed alkyl sul-
phates (c.g. sodium lauryl sulphate); fatty acid
. ‘ethanolamide sulphates (é.g. sodium coconut
" fatty acid ethanolimide sulphate); fatty acid
35 amides of amino alkyl sulphonic acids (e.g.
sodium lauric acid amide of taurine); and fatty
acid esters of isethionic acid: These anionic
détergents are used generally. in the form. of
. the water-soluble salts, such as the alkali metal
40 -(e.g. sodium, potassium) salts, though other
" water-soluble salts such as ammonium, alkylol-
. amine and alkaline earth metal salts may be
... used if desired, depending upon the particular
- detergent composition. -
- 45 Also, the. organic detergent may be, i whole
or in part, a non-ionic detergent such as the
non-ionic polyalkylene oxide condensates with
an aliphatic or aromatic hydrophobic group.
The hydrophobic organic group contains
50 usually at least 8 carbon atoms and is con-
densed with at least 5 and usually up to 50
alkylene oxide groups. Examples are poly-
ethylene. oxide condensates with-alkyl phenols
having 6 to 20 carbon ‘dtoms in the alkyl
55 group; polyethylene oxide esters of fatty acids
.- such as tall oil acids or lauric acid with 16 to
20 ethylene oxide groups per: molecule; poly-
ethylene oxide condensates of aliphatic alcohols
such as lauryl, myristyl, oleyl or stearyl alcohol
60 with 6°to 30 moles of cthylené oxide per mole
.- of the alcohol; and polyoxyethylene oxide con-
densates of fatty. acid amides such as coconut
fatty acid amide with 10 ‘to 50 moles of
ethylene oxide per mole of the amide. Water-
"65 soluble polyoxyethylene : condensates . with
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_ beta-alamine.

The detergent may in whole or in part be a
fatty azid soap such as kettle -soap. The
presence of kettle soap facilitates the proces-
sing by imparting more rapid setting and

S

aeration characteristics to the slurry. The soap .
itself lends some structural strength to the’
product and thereby reduces breakdown of the -

product particles. Suitable soaps include the
water-soluble alkali metal, amine, and am-
monium salts of fatty acids, such as those con-
taining from 10 to 18 carbon atoms, e.g.
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palmitate, triethanolamine stearate, and mix-

tures thereof with each other and with soaps
of unsaturated fatty acids such as sodium
oleate (e.g. the sodium soap of tallow fatty
acids and the sodium soap of an 85:15 mix-
ture of tallow and coconut oil fatty acids). -

. A suitable range of proportions of the

organic detergent is from 2%, to 65% of the -

finished prodict, and preferably 109, to 40%
-where the detergent is a synthetic material and

20 to 659, where a soap is the active material.

It is desirable to include in the composition

" a small amount of water-soluble hydrotropic .

alkyl aryl sulphonate to aid in the successful
entrainment of gas in the necessary quantity
and finely divided form in the slurries em-
ployed in cafrying out the process. As much.

“as 20%, of this material can be used; however,

it is usually desirable to include not more than
6%, of the hydrotropic alkyl aryl sulphonate,
while up to 2%, is preferred. The hydrotropic
alkyl aryl sulphonates used may be water-

soluble hydrotropic. agents characterized by a - .

hydrophile-lipophile balance such that they are

110
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105
‘sodium laurate, sodium muyristate, potassium .
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ajc v
hof deﬁen m gglﬁe% m%s S\Céta e ilydratzso
: meé " be used; it is preferred to use 5 2
‘-toluene rapldly hydratable compound The faster the PR
sulplpy! 'e,'(SGtHl% aectté vichyilragene the @i, quickly the struc- 26% I nert
pho .~ sodiuim”  tural strength will be increased, therely allow-
nate, iig the foraminous: system to -become  seif-
ium  supporting. Accordingly, it is preferred that a
. compound be chosen which is capable of sub- 75
;. stantial hydration in less than 30 minutes at -
. the temperatures of the . process. Suitably, a
* period of ‘1 to 10 minutes 1s satisfactory, but a
is. - period of 2 to 5 minutes is preferred. A pre- :
~: ferred hydratable compound is sodium tri- 80
metaphosphate, -which, in the presence of a
strong base, rapidly reacts to form sodium tri-
polyphosphate  hexahydrate. Similarly; -other
alkalt mietal trimétaphosphates can be used to
! produce  alkali metal tripolyphosphate 85.
monium ; and substxtuted ammom e . hydrates. The hydratable material may be used
. trlethanolam_me, salts it “ in amounts of 20 to- 80%. The amount of
i - - hydratable material will advantageously be in .
-" the range 30 to 50%,. Preferably, the hydrat- -~ .7 °°
°_able material is an alkali metal trimetaphos- 90
or it may be. added- in the" forrs ~ phate which is utlllzcd in the range of 30 to
phonic acid and néutralized ‘in- 50%,.
‘other constituents. Likewise; ) The conversion of tnmetaphosphate to tri-

_ acid 1ay - be: repared by-_ polyphosphate hydrate requires reaction with
sulphonatxon of ‘the appropnat : - . a strong- base such as the alkali metal car- 95
in thie presence of other constituerits if d, - bonates, silicates, oxides, hydroxides, ortho-
for example; by sulphonanon with' 1 e~ phosphates and alkaline earth metal oxides and
sulphonatiig agent used to -prepare hydroxides. The base.should be sufficiently
-phated sulphonated constity ents - strong to give a pH in, excess of 10.2 at 25°C.

- Sl : ¢ - when 19, by weight is dissolved in distiled 160
. water. The more desirable strong bases are the
_ ' - alkali metal hydroxides, carbonates anud
it' bemg preferred 10 ulphonate ¢ hydro-. silicates; sodium and potassium hydroxides are
tropic alkyl aryl hydrocarbo: - t: the preferred bases. ..
material ‘to be sulphona The strong base should be used in amounts 105
case. _ suﬁicxent to cause the desired conversion of the
“One-form'of this invention xnvolves th . alkali meta] trimetaphosphate into the corres-
vision of ‘a material’ ‘capable’ of - - ponding alkali metal tripolyphosphate hydrate. -
water to produce a ivater- - Generally, the ratio of strong base. to trimeta-
ferably a: polyphosphaté: hydrat .- phosphate- will be between 14:1 to 10:1 and 110
tion of a“hydrate of this type ree  preferably from 2:1 to 6:1 mole equivalents.
water from the ‘slurry andimpa; ral - The exact amount will ‘depend upon the par-
strength “to the - finished:/product;. hereby.:{ nculat base and tnmetaphosphate to be used.
reducing . or ehmmatmg oreak-down ‘'of the . It ‘may be desirable:to include in the com-
. product, for ‘éxample, whe weight - position certain compotinds in addition to those 115
. of superimiposed materia eit",abl_e'j_-_'set forth above, which - compoutids may be
- compounds’ inclide alka _ i R useful for various purposes such as fillers, e.g.
earth metal phosphates -such ;" sodium’ sulphate, ar deposition agents, e.g.
mpolyphosphate, ‘both "Forms $ ;I teétra- - sodium  carboxymethyl " cellulose, . buffers, . .
sodium pyrophosphate, * potassitn’. pyre hos-j brighteners, colourants and stabilizers. 120
. phate, ‘trisodium orthophosphate;-“an ium. The water content of the slurry during the
trimétapho Sphate.- AIso ; ach. - high shear mixing step'-is .generally less than
te, that at which the: material can readily be
- pumped or otherwise, caused to flow through
he a conduit without some difficulty. This may be 125
accomphshed by initially forming a premix
~. which contains all or’a major portion of the
have - water and a portion ‘oiily of the solids, and
microns, and- preferabl . commmglmg the remainder of the solids there- S
pamcles have a .diamet, 130




Sodium silicate (44.1% solids having an [err] ratio of 1:2.0)
19.7 The slurry constituting the first streamwas entered the

S7[err]C. anpunted to about 4.0 standard cubic feet of ~and was
delivered to a feetler froma netering air per hour. The m xer was
opqrat ed at a -5 device at the rate of 304 pounds per hour The rotor

—

speed--of , 400 RPM A 14-inch-: Iengt h1 Q. second stream consi sted of - Form
-1 powdefed [err] inch inside di L%t ubi ng on the mxer 35 '
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degradation of organic - or® _I'iorg C. con- otherwise be possible. ‘The exact point of time
* stituents and thus, when mad er- . of addition of the hydratable material to the
) premix shurry depends upon many -variables
~“aild operating parameters, such as the rate at 105
which hydration occurs, the temperatures in-
~:' volved, the solids gontent’ and the relative "= 7
CO! y. arounts of the compounds
-added just prior to the high shear 5" © The mixer for intimately and contmuousiy .
45 set forth in detail hereingfrer; i partxcularly-__' mixing the components and evenly dxspcrsmg' 110
desirable to provide a continuous: tietered. ' the gaseous material therein must impart a - 40
“flow of the premix’ and, additi to-. high shear to the mixture. Suitable mixers are -
allow contmuous and acc ing . generally relatively smail in capacity so that at
the  dny parucujar moment only a small quantity
igh:" of slurry is bemg worked upon thereby allow- 115 -
is. ing a major portion of the power input to be 45 .
le . .used dlrectly on the: slurry ‘without becoming '
he:’ dtssxpated in an attempc to mix -large quan-
o~ tities of material at-one fime. ‘Thus, the mixzer
- will advantageously have a capacity of less 120
* than - one ‘gallon, -whereby material can be 59
. passed through -the mixer in less than 30
5)- seconds while being subjected to extremely
n- High shear for this short period of time. The
- mixer may be of any suitable high shear type 125
ials:" and, for example may comprise a mixing 55
igh:* chamber baving two stators and a rotor adap- :
. ted to rotate between the stators. The internal
 faces of both of the stators and both faces of :
' thc rotor may be provxded with concentnc rows . 130 -
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bination w1th a strong b_a

50 process wherein detergent ‘materi
solids content is employed icl
difficultly flowable, it is impor

- rapidly to adjust the relative
component ‘streams to obta

55 duct. For this purpose use
apparatus as described and cla
plete specification of Britis
tion No. 24663/66 (Seria
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of the m xer a netered stream of conpressed product had a conposition

approximately as 30 air was i nt roduced and the m xture then follows;
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Sodl um sili C34191,767

of lﬂ‘ajgh mupgeg{,sbphﬂl:ehe blades of the mlxer is capag)le of imparting large qugntities
O it es to the slurry
?ﬁﬂy‘ﬁi‘n‘w hBend, SR E el HSHATH

. whe i.e. more thgn 50
et at, the centre of percent) of the gaséours material is brokes fhto
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matst €ne stator, between the blades of that stator
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45
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5 ~and then to-an

. 10+ the gaseous material are

- by the blades. intos
_minute_bubbles of the
“ evenly dxstnbuted throughout the slurry. Other

and the rotor; -across the-rotor, and between-
the blades of thé"othe: z_s't"ator and the rotor,
far side of the mixer.
“mixer the slurry and
1, strétched and cut
linerous Streams, and
gaseous imaterial are

types of mixer may be used so _long as the

Shwr Factor (F) =

discrete bubbles having an average diameter. 2 :

of less than 0.085 millimetre and preferably
less than 0.054 millimetre.

The forces applied to the mixture vary with
the equipment used and the operating para-
meters of the process. By “high shear” is
meant a shearing action of the type set forth
wherein there is a4 *“Shear Factor (F)” as
defined below in excess of 5 and preferably in
excess of 6.5,

2 x 10~ =r RT

dc

wherein:

r = the radius in inches of the mizer rotor or its equlvalent, :

R =

T =
d =

_ stator or their equivalents;
c -

the number of revolutions per minute of the mixer rotor or its eqmvalent,

the r-ate of feed in pound per hour of the material to be sheared;

t'he. clearance in ihches between the blades on the rotor and those on the

the volumetric capacity of the mixer in cubic inches.

A tube may be prowded at the outlet of the
mixer for transfer of the intimately mixed
material from the mixgér on to a conveyor. The
tube may also serve to adjust the internal pres-
sure in the mixer and for this purpose may be
-varied in length and-diameter. For example,
by increasing the - Iength or decreasmg the
diameter of the tube, the pressure within -the
mixer can be increased. It is desirable to use 2
pressure-controlling member of this type in-
stead of a throttle valve, to aveid a sudden
drop in pressure which 'may cause instability
of the product. The length and didmeter of the
tube may be selected to' maintain the mixer
pressure within the rarge 20 to 100 pounds per
square inch gauge, - prcferably within the range
40 to 65 pounds per square inch gauge.

The conveyor may comprise a continuously
moving belt whereby the product is rapidly
removed thereby eliminating piling up of pro-
duct to an wundesirable: height which might .
tend to break down the: structure of the pro-
duct, causing the final bulk density to be .
higher than desired. : It may in some cases be
desirable to maintain the temperature of the
product on the ccnveyor at a predetermined

level for a predetermined time, in Wthh in-
stance the conveyor may be provided with
means to heat and/or cool it. The product may
be discharged from the conveyor into a dryer,
e.g. a fluidized bed heating chamber, a rotary

kiln, a continuous belt which passes through
a heating tunnel, a -spray drying tower or.a.
vertical shaft heating chamber. For reasons of
economy, however, it is preferred that a tum-.

bling drum type of dryer be used. Especially
economical drying is made possible by virtue
of the low free moisture content of the pro-
duct. Perfume may be added to the product

at any suitable time, as at the end of the -

drying step. -

Thie following examples illustrate the inven-
tion. Unless otherwise indicated, all parts,
proportions and percentages in the examples
and elsewhere are by weight, and all inorganic
salts are anhydrous .

© Exampre L R
An open throat “progressing cavxty” feeder
was continuously fed with two streams of - -
material. One streama consisted of a slurry =7 - -
80

made from the following materials:

70

75




-

40

1, 151, 767

[err] 1

30

,an' was introduced, and the mlxture thcn

, 151, 767 9 In Exanples IV and V Form |
ﬁ?ﬁ%ﬁ yp osp ate w was substituted for the Form phate, was |ncluded S
this batch instead of :

" Parts by weight
Water 15.6
50" B¢ caustic soda soluuon - 112
e Sodmm toluene sulphonate (co . 3.0
y 'decylbenzene sulphomc ac1d (96% sulphomc acid, |
e :2% sulphunc ac1d 1% free 011 1% mo1sture) 35.2
Sochum sulphate L e 13.7
: --Sodxum carboxymethyl oellulose (, 4 %'#é%ive ingre’dient,
- 269, inert solids) 1.6
'Sodmm sxhcate (44. 1% solids. havmg an: NaSO Sx()a
ratio of 1:2.0) 19.7.

The slurry. constituting the first stre"m was . _entered the mixer within 5 seconds. This air
maintained at a temperature of about! . amounted to about 4.0 standard cubic feet of
and was delivered to a feeder from: a metering. air per hour. The mixer was operated at a

5 device at the rate of 304 pounds per hot e rotor;speed of 400 RPM. A 14-inch length of

second ‘stream consisted of Form II p 4 inch inside diameter tubing on the mixer 35
Ipentasodxum tripolyphosphate deliver m~ discharge maintained an operating pressure of
a-metering device at a rate of 161 ‘poun er’ - about 60 pounds per square inch gauge at the
' '-"hour Form II pentasodium tripolyphosphate’ inlet of the mixer, and provided for a gradual
10 is a phosphate which during manufacture’ is: ‘diminution of the pressure on the matesial

calcined at a low temperature as compared o being processed. 40
. Form I which is calcined at a higher-tempera- The material discharged from the high shear
 ture. Form I pentasodium tripolyphosphate’ mixér was a uniformly mized and aerated

.. hydrates more rapidly than Form II theréof. paste with a density of about 0.44 grams per

15 'The Form II pentasodmm tnpolyphosphate.: cubic centimetre at a temperature of about

: 65°C.. It was fed into a series of tubs, where 45
it was allowed to remain in a quiescent state
in. dlameter, and 11% had adxameter-between at room temperature for about 48 hours.
s :;_75 and 150 microns. During this period it solidified. The product
" 207 The mixtare of powder:and shurry.’ was-sub- was removed from the tubs and passed through
. jected t some preliminary mixing before dis-  a rotating cage mill to reduce ‘all Jumps to 50
charge from the feeder, and the miaterial “small: particles and was then screened through
charged was a mixture of powder and 1y  a siéve having square apertures each of 2 milki-
in a -substantially constant ratioc. The’'solids metres a side. The resulting powder had an

_ 25 content of the material at this point 7%. apparent density of 0.38 grams per cubic centi-

The feed was pumped directl; ‘cofi-  metré and a moisture content of about 22%, 55 ..
tinuous high shear mixer. The hol time and was dried to 189, total moisture in a
was about 30 seconds. Tmmediately ‘upstream  moving current of warm (60°C.) air. This
of the mixer a metered stream of compressed‘- -product had a composition approximately as

follows; -



Il pentasodiumtripol yphosphate used in nost being added later in the
processing as in the 20 of the other exanples. The Form | conpound
Hrge=gorpl-etety-tormtated ' 5 hydrates nore
rap dly than FormII penta: nmaterial was fed by the feeder to the high -

'. sod!umtrl pol yphosphate A conmparison of the shear m xer. During the
coutse of a half hour . product of Exanple IV with that Ofl
thelother- run, the m x becang toqlgﬂsek to punp. due 7
Wi sé Si m—|—a-P—E*a-H°ﬁ+-e—|—H—1—Hﬁ1ﬁ,u Fot-art+t+—to—substantat—hydratTon Of th j
mydrat able 25 _ pentasodi um tripol yphosphate was used
- mat er’i al . 1-0 _showed the inprovenent possPBFEt t hr ough - use
Run.iB i | | ustTgres NerCO on run - of a nore-
apiydl y hydr atqlé'g%eﬁ&% %dw sIt;gcg)%ﬂ\/\ﬁer ein insufficient (OI2’15| y 4% hydr at able
i_?__rrp'art structure:ﬂdsotﬁﬁm&rpgtyishosphatéhe product as it materi3 was -used.’ Th‘se'_

f-ornul ati on d| f | eaves the high ear mxing
.devilce. ‘;‘%Fﬂq‘teﬂ%t“ll’&%“éﬁ ‘for  Exanpl es I-VIII In Rusfn 30 -

As & conpari S(sgdﬁ,gsm&m exanpl es of the in- the feedeg was conti nuousj.-;y
.fed W th a first. . 15 'vention -set forth above, Run_ A was’ perf orned:
strelam conpri §9¢1§m°ﬁbf§)'fﬂ?ﬂ|‘3§/ cfplg from the fol - wieBein the entire:"
fornul ati on l'owmi ng materi al s: in a patching device:and
t he hydrat abr\g%dl{mgﬁpﬁig Per.cent Vater

27. 70 . Water (essentially all molecularly bound bSO phoshatBe cau st| c soda solution

12. 60 -anid other hydratable salts) Sodi um t ol uene sul-phthat e

(powter ed comy eg;lneatte,grade)_ 3.41 Trg.gdecyl benzene

sul phoni ¢ acid 4964

| | Pentasodi umtri pol yphosphat e - 6.55 35 -

s[_ur 'y constituting the first streamwas anount of water was used than |n
t he mai ntained at a tenperature of about 155[err]F. -

exanpl es set forth above. The cause of this is and was delivered to the ..
35f eedér at the rate of believed to be lack of sufficient hydratable '

. 188 parts by weight per hour. A second stream material to bind.the

wat er;, thereby providing 55 : :

40 .

)':» 55




strengt h.

was difficult

as filler was

| nadequat e structura

of

hour

conprising 178 parts by wei ght per

In addition it 40 anhydrous sodium sul phate
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EXAMPLES | X- XV.

In this series of.

m xer

shear

.. 45 ghose described in Exanpl e,is51,7¢nd about 3.4
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Sodiumsilicate solution (43.5% solids,

56. 5% wat er) 14.0
Kettle soap(sodlumsalt of amxture of fatty aci ds
d ki - eyl A cacacacizicyemsvy | ~ I Tt IIE V\B] gn[ I’“aj[IwO Of
80: 20 respectlvely) 7.0
Sodl um car boxynet hyl cellul ose (74% active ingredient, 26%
S ne{rt i ngredi ent) ' 0.8
" . Povider ed pol yvinyl al cohol o 9 0 3"
___.U| tra-marine bl ue 1’151’767 : d l - = G 3.
Q_Sod um:sul phﬁEﬂ npleiie and V FormIpentasodmm material, Form II “‘pentasodium mpoyp 05
el prem e ﬁgww il aw’h‘s@;&wgw@gsgmgﬂwﬁ i
co.n1 ents a - 5 in i
Tab e llg %t 5 RS Pt 19" ofln OB pbdds-t hﬁd’tcnal was ‘fed epoié febded|[terthe bigh and WaS
del { ver ed ioaminhﬁpdl gliate., ﬁrcmaphnscm oaltlye sshéar giider Dmnm@# cquesea a é%l

€ FP“} ower
5. at a’r apwdust Ofmnﬂbb' gD ¢

congent ' of Wtsnsod T pP)yt‘: “(‘i"[ % ,éﬁgésm% rmﬁjc t(Iier tlel %ovvn in
‘Tablle I Im %%wed the ‘improvéine v posVBiE 'ttﬁ&hg@%&e\/\/eenux? K ﬁlu%ateamdodK:Q cﬁ}%arlsonlrlumst rate-an
advant age of at ﬁerepfagﬂgnhydranabemamﬁal ‘to  whereik sscfbmt s(pnl;eaﬁ%l; d;ygqataglp ng

powder ed smaumruqtmaltsmthltp ﬁ}sewfmlttgs ith emg%fgaa’?sa
eed

tFiret apho&"fo &Ebéhﬁ ﬁzg’“gf i) 5§ A harele %@Eﬂgl&g{ P%vver
tEar 0. 35 GURSH: ter ol abave, K 1 ev%s%g&ﬁged rﬂﬁmsxﬂpgslﬁf@txgi&de&omwfﬁle
t he

t hOUg__:..
pr Ocessmagn Qlﬁn&klfel fafiﬁxldnﬁkﬁ lwhujﬂﬁﬁetd‘[be lowing matefiddeder at the rate of 154

pounds per ihaubatchige devirgeamgf the Bykedtable cont ent hi gher than 80% and 30
feeder delivered the mxture directly to a con-" also notw thstanding the
fact} that the final ~tinuous high shear mxer Bertat i ng at . a shear

product cont ai ned—ggsrrrm'n—-ﬁ% of —TTTpory- . _'rﬁqt,or I n excess of 5:
I mmpl ately upstre r?'ferphosphat e

Wmch|sarelat|velylowtr|poly- 15‘
g of the mixer, a 50berBd calificGaddSbluonsoda sol uti'on: phdgghate content for I ow
'§ bul kl density deter- ‘was netered in at the rate of 60 pounds per |
4 gent conposi ti ons. s?qlqméere?%ﬁmmemgpgra&e elowtri- 35 ;4
3= . .
g, Tridecylbenzene sulphonic acid ' 49.67
o Form 11 Peljit'aéo&ium tripolyphosphate - 6.55
- . -
2
?5‘ 35 The slutry constituting thié first stream was amount of water was used than in the
g% maintained at a temperature of about 155°F. examples set forth- above. The cause of this is
S u and was delivered to the feeder at the rate of believed to be lack of sufficient hydratable
.—8; 3 188 parts by weight per hout. A second streamn  material to'bind the water, thereby growdmg, 55
88 comprising 178 parts by weight per hour of inadequate structural strength. In addition it
o & 40 aphydrous sodium sulphate as filler was was difficult to feed the slurry due to the initial
B g delivered to the feeder and’ therein combined. incorporation in. the slurry of the hydratable
3‘§ _ H . ‘with the initial slurry. " material. :
b3, % o The feed was pumped to a:high shear mixer e
g _under: approxxmﬂtely the’ e conditions as EXAMPL‘BS IX—-—XV e 60
E'E i ; 45 " those described in Example I and about 3.4 In: thls senes -of ‘examples, the hydratable :
: g{é F standard cubic feet per hour, of air was intro- materxal was ‘sodiiim: trimetaphosphate and ‘the
- duced: A pressure of about:i40 pounds per examples were carned out in the following
-;:‘:‘.' 5 : ' square inch gauge was maintained at the inlet manner: .
1R i . to the mixer. The matesial discharged from The feeder was contmuously fed with two 65
1 § 2 50 the mixer was a wet paste: ‘and failed to form metered streams of -material. A first stream
B R an acceptable product even though a lesser compnsed a slurry of the following:
9% |
nEg
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hour and air was netered in at the rate showmn pol yphosphate contents
obtalned are Exanples

in Table

. The product

1, 151, 767

,denS|ty tents of 27.8 and 27.3 respectlvely
“"of uniform consisténcy
! [err] 12 ,

1, 151, 767 WHAT WE CLAIM I S: -

:solidsécontent as to be diffi cui 151;761 I owabl e

b,proc. :
of - a- det ergent- conp03|t|ons of

sa[f are maintai ned sub- 55

Sodium toluene sulphonate

" Sodium silicate solution (43 '-5%'<"olids, 56.5%, water)

..Sodium tndecylbenz.(:ne s_ulphonate (549, solids, 46%
.+ .water; 869, active ingredient, 14% inert ingredient)

" 3.1

"~ 31.0
" 14.0

_._f;_, Kettle soap {sodium salt of ¢ a mtxture of fatty acids
**. . derived from tallow and coconut _0115 in the weight

rauo of 80:20: rcsPectxvely)

Sodium _carboxymethyl cellulose (749, active ingredient,

26%, inért ingredient)
Powdered polyvinyl a‘lcoh'_g'_)l--
Ultra-marine blue

Sodium sulphate powder '-

7.0

0.8
0.3
0.3
43.5

The premix slurry constituting the. first
stream was maintained at a- teriperature of
about 150°F. and was delivered to the feeder

5 at a rate of 250 pounds per "hour. “The solids
content of the premix shurry for Examples
IX~XV varied between 73, 5% ‘and 79.0%.
A second stream comprising powdered sodium
trimetaphosphate having an average particle
size less than 75 microns was metered to the
feeder at the rate of 154 pounds per hour:. The
feeder delivered the mixture ditectly to a con~
tinuous high shear mixer operating at a shear
factor in excess of 5. Immedlate]y upstream
of the mixer, a 50° Bé causticsoda solution
* was metered in at the rate of 60 pounds per
hour and air was metered in at the rate shown

10

15

20 detergent composition of uniform cons1stency

in“Table II. The product resulting;from each
of these examples ‘was a. Jow’ bulk: densxty:

having density and moisture contents as shown
in Table II. These products cotild be further
dried in any suitable manner to an cven lower
moisture content,

The product densities shown in Table II
illustrate an advantage of the present invention
in that it permits the preparation of a product
having a bulk density lower than 0.35 even
though the processing conditions included the
use of a solids content higher than 80%,, and
also notwithstanding the fact that the final
product contained less than 359 of tripoly-
phosphiate, which is a relatively low tripoly-

phosphate content for low bulk density deter~

gent compositions. Illustrative of the low tri-
polyphosphate contents obtained are Examples

IX and XTI which had tripolyphosphat: con- .
. tents of 27 8 and 27.3 respecnvely

30

resultlng from each
ptes—was a | ow bul k-
20 detergent conp05|t|on
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as herei nbefore defined, which conprises form
sIurry conta|n|ng an organic

dot-argent—addi-ng—to the slurry..

5 |ng an aqueous

cedlng Claims wherein the slurry is con-
al kal i metal or alkaline

stantially constant.
10. A process as cl ained
wor_formng

therein an |norganic

tinuously and automatically netered to a point

.earthe metal al kal i ne or neutral detergent where the builder salt is (or
t he substances .60 bui | der 1§?1|7t67 mxing the slurry in tfe - c
_4uesence'- - t he

f.buklder salt and of a nornally gaseous ih
~and - gon- . substance under
tinuoy
‘pressdre’to -11." A pr g:ce_ ¥ asi cbaiged | B any
di sperise " the . gasegus & bstance Jniform
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. pressyre:at atnosph'r essure. whereby ex
Tmxedtin; the g 1lopwebubk @enrsi ty <d
présence ;of the norﬁﬁﬁ HebusSsdBsttan&e Fo
claimad iin daim17n a period of upt
the- bLlIger sal t conpn S an alkali netal tr
" square inch gauge..: 7B
- 12, Ajprocess as clalmﬁﬂ“|
claimid in Cai'm1 or Clal
2 in vhich the builder |
.gaseous substance t-hrowghk
.caustiic alkali out-the sl
and-a ;subst ance capabl ¢ of.
- diametier |ess than 75§3
*#producge 0.054 mm.
werl 3. Aiprocess ‘as’ cI
10W%edlng cl ai ns wherm
- Ibr#cess as clalned
-”“herelnbefore
g “defined, in exces
.:ménnedlately afterath
. and N80 prie- . 30.
ﬂméedlng cl ai ms wher ei
“Tﬂstep iis perfornmed:ug
';;ﬂA proqess as cl ai frec
wrigdage. | t
'““process as cl ai med -
"CmTorntng a hydratabl

o]
ry as discrete bu
eaction with wate
R §in e HrKs
25 a wat er-sol ubl g
‘iin any of the pre-
&5

{m xi ng step is
IB 3ol I’lo
peﬂ’ sgurwy °an§ b& |
comi ng- 14. A
at a shear factor,
hi gh shear m xi ng
it eSssufe &n exfess
JarmT iM |§h o]
der salt is a. hydr
of the pre-- 85
ng cIalnB mherel
BT} oo

1 o
o] ©

P

—
0o Q
D

§Pesd
1xer

N

=
- by

of M

ﬁ’ptor
OPRER)

aiq’

(7]

=Y _3
( tandf% alblc
T hot
%@_

i.n
t

n

¥
¥

83.5 ¢
83.5
__'80.4
80.0
80.8

er
| (3) o= :3(&9

percent® £

' Solids [
Content

: Feed
@

s
464
464
464
464
464
464

~ Rate

oK
150.
150
150
150
" 190
C190
© 190

Temperature o
of Premix

IX.
XII’

XIIL.
XV.

“an
condi.ti ons that
sly netered am)upjc,\ & o o oShean and'

automatically  controlled.
Jmpart a high . '
under $uperat m)spherl C
of thegpre- . .
cedi ng cl ai ms wher ein the
ermnging the mX| ng and
step ﬁS in: ”¢ ‘t he
ess of& 70% - and" the slurry is
tergedi product is  forned.
2. process as

30 gétonds and at a pressure

[ gf9xcess of 20 pounds per-

62b 3. A process as
rei nut?)ne m xi ng step dis-
by ses the normally
i ng gnah the slurry ' a
bIeSW¢%e jority
h&ye an average
stic alkali to
ponphosphate

e.

o
=

gure o

f t

et

and the ge
gzﬁ?"%’

4. A
as

e

¥

ar factor,
mat el y,

xed,-

med in any of -
defi ned, .

Xcess of '5

T
25 grcc@ by Wight

=o o
n
nlet@f
tof the
’9“5‘1

o

¢

in

DS C (D
n
>

r

Hlimetres ercuryt afid a temper:
&P

uge at

5.
square i nch
or a 15, A

ce capable of
nt of _the

Shents ara 8thou¥3a% hydratg;gr:fD

ofBp

£ of 760 i
attheo

B

agapacity X7 cubie ipches,
S

0 N
E
e
1 tubidcemime®e. —
il Grodugg

I
T

g
~ v

pressuf
The miger ha
R
Eound’s persq
in degrees _Fg

calculated in pounds per ho
e product depsity was measured in grams

perature was measure

0.060 inch,

{1) This temperatﬁre was measured in degrees Fagrenh%.

(3) The solids content was calculated as includingegll ¢
(4) Standard cubic feet was calculated at a
(9) The amount of sodium toluene sulphonate in-

(5) The rotor had a diameter of 8 inches.

(6) The pressure was measured in

(7) This tem

(8) Th
*Product Mo_isture..

(2) The feed rate was

R A



et ey s 4 T R

35 material.

cr! _ slurry dnring the high

jmhgféi 21 X1 Qg step is (r)l 6. A process as clained ign d ai m95
e D EA LR R Ll bt B YL BT OITETTTTLE rat or substance-capable-—16
. process as clainmed in any of the pre- of forminy T i <
selected fromal kali ’ P of ‘formng the same is

. 40 - sodi um car:bonat e,
» _process :{ or the production

. _ cedi ng cl ai ms- wher ei:n t he i
metal and al kaline earth metal phosphates; ‘det Hlﬂmﬂmumgmllm d

sodium silicat e,
1,151,767 sul phat e,

90
ried.

magnesi unt ¢ 174 A cénttnuous

“5f. a e et hor—of— oW b _and_sodiumtetraborate.
™gs ol ai WEWHA'F\W@.{MM &or daim a%i{g eigstl\%% t a8 toelﬁ ifficultly flowable: A Pr Ogess
* as des- 1. A continuous PT@C. : g’lf— he production - %’Q Rlafive bdﬂ.ﬁiﬁ{s of uleSt ant | akky
i nan Oq:faf' gms ol 6 16 Bhid difbicy N ¥t brdlOthEbuifds edli ¢ mgntaisedsb-arfe  cplbed
LI any Ofeq, rg seforetltned Swhich comprises form 5 stantially constant. _capabl e Off formng the
SANME. 5i Sing An RgleblsMlnGt @ntaining 8n dxapier gekk A a5 f9iy n 3py dhe prEn | =t
45  sol i geregewy: gdieg ‘pathe] giey: 85 fEmug o (Cpding s j;l}:\ cin_{He £ i/ col " _ Yo é
“def i ned: theyhin cdn - RgTgARC alkali metal’or alkgline * tintousl au ical trdd)io aPbintI el €1 Nbgkor
been pr o e il ,) % gé’;ufﬁlg dejeﬁﬁdaed: R -tgt;_] gl:)ullc_k:r sls:it is (or t!:e sul;st??é:es 0 -
L uilder salt,’mifing the’ star > inche pre e Ccapable rming the same in sifu @re) gldedy -
chai meg of e BEMeOhI Ghitbfs ndmellyl gates n e‘gécﬁuwgag@an pgutrolled and °°‘jo Otc §S§ s
wher ei n . jubstanay ahdebdondiviat def ipars @ high, _tinuously mefere mm.g:t Index
form ng thee apdyader §“P&‘Hm}5fg AgffC; pressure o, | &m; ce%@ﬁcﬁy codhablee  Of ndex
t i met appi&emal ? h g__a__seou§ substance, dum_fdorqﬂy 1 ) it e s?‘%ld? Cigge?;;;ﬁ@e pet al
thereln, fetimihating the mixing, and reducing  shurry uring the higiCkteart reigieg] SSPRalséht  Agen
ippf\l Cé Oglélsp?esﬁﬁe ﬁa[a%id!ﬁ&d Pre@ity whathy tdxesypifd0%; and the sl iﬁfr%x\.fl gltf%h he gents,
A Nt Sow bulk density. detergent presigit sfoxmed e n y Vg—gbﬁ;] substance fo N
: 2. A process asiclaimed in Claim % %i_ ! ”fpmf gﬁ:@ﬁoﬁﬁﬁe’czﬁg nEl Yt 4)Brésseitl C ha el
. the builder salt ‘comprises an alkali metal tri- in excess of 20 pounds per square inch gauge. 70 .
metaphosphate. Lo _ 12. A process as claimed in any of the pre- :
20. 3. A process as claimed in Claim 1 or Claim ceding claims wherein the mixing step dis-
2 in which the builder salt isformed in situ by  perses the normally gaseous substance through-
commingling with the shirry:a caustic alkali out the slurry as discrete bubbles the majority
and a substance capable of Teaction with water of which have an average diameter less than 75 f
in the presence of the caustic alkali to produce  0.054 mm. . 3 .
25 a water-soluble alkali metdl  polyphosphate 13. A process as claimed in any of the pre- :
hydrate. . T : ceding claims wherein the mixing step Is 5
4, A process as claimed in'Claim 3 in which  carried out at a shear factor, as hercinbefore ‘
the shuriy and’ builder salt” are “infimately. defined, in excess of §. 80 1
mixed, immediately after the. said comming-  14. A process as claimed in any of the pre- i
30 ling, at @ shear factor, as ‘hereifibefore defined, ceding claims wherein the high shear mixing R
in excess.of 5. S , step i performed under 2 pressure in excess’ 1%
5. A process-as claimed in"Claim 1 in which  of 40 pounds per square inch gauge. '
the builder salt is a hydratable material or 2 15. A process as claimed in any of the pre- 85 1
substance capable of forming a hydratable ceding claims wherein the solids content of. the <
35 material: * . slurry dnring the high shear mixing step is »
6. A process as claimed in Claim 5 wherein  excess of 75%. 15
the hydratable ‘material ‘or substance capable 16. A process as claimed in any of the pre- _ s
of forming .the same is selected from alkali ceding claims wherein the low bulk density 90 '
metal ‘and “alkaline earth metal phosphates, detergent product is dried. _ )
40 sodium carbonate, sodium silicate, ‘magnesium 17. A continuous process for the production ot
.. sulphate,-and ;sodium tetrabotate. - - . of a detersent composition of low bulk density, ..0 !
7. A’process.as claiined in Claim;5 or Claim as hereiribefore defined, substantially as des- ot
6 wherein the hydratable material or siibstance  cribed in any of the Examples. 95 t
capable; of forming the same .is a particulate 18, Detérgent compositions of low bulk £
45 solid having a particle size“smaller than 150 density, as hereinbefore defined, which have
microns. ' ' been produced by a process as claimed in any . 35y
8. A process as claimed in any of Claims 5 of the preceding claims. ol
to 7 wherein the hydratable’material or sub- . ¢
stance capable-of forming thé same is an alkali KILBURN & STRODE, i
- 50 metal trimetaphosphate. - " : Chartered Patent Agents, a0 .
9. A. process-as claiméd in-any of.the pre- Agents for the Applicants. 30 <
ceding. claims wherein the sturry has such a C _ .
'35 3
: C
ERRATUM a
" SPECIFICATION No. 1,151,767 R
L : L ' 10 .
Page '8, Footnote 5, for “0.60” read “0.060” Doz
TrEe PATENT OFFICE T

17tk Juna 1969




