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of less than five minutes, Thus, the combina-
tion of an mtermment -feceptacle and a con-
tinuous receptaclc, in a’ manner described more
fully hereinafter in: combination with a high

- solids feed: of detergcnt component . streams

results in a’ flexible. system capable of pro-
ducing a high- quality. product Wwith-a munmum
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The means for measurmg and controllmg the
the prémix slurry and
t- before m1xmg com-

may be, for example, an electric strain gauge
having its output amplified,
Extensions 59, 59* of the hangers 41, 41’

extend downwardly and support a horxzontal .

frame member 6I. A horizontal mounting
frame 63 similar 1o the mounting frame 31 IS
provided for the lower receptacle 22 and is
rigidly secured thereto as by welding or bolt-
ing to brackets 64, 64’ on the receptacle 22.
The mounting frame 63 is supported by
hangers 65, 65’

connected thereto mwardly of. fulcrums 73,
73" by which the support levers 71, 71" are
pivotally attached to the hanger extensions 59,
59’ which extend below the honzontal support
61 in the manner shown.
ends, the support levers 71 71' are connccted

which extend dowawardly -
-from support levers 71, 71’ and are pivotally
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- marerial is similar to’the’ first. unit 10 for the.
-+ measurement and control of the premix slurry,
C 5 and comprises twg vertically aligned recep-
~ie 15

¢ relationship. on the’stfuctural support 23.. The
" upper recepiacle 121 is provided with an inlet
.- conduit 124, codnected “to supply additive

tacles 121 and 122 mounted in co-operative

material thereto, The feed to the receptacle

0. 121-through a conduit. 124 is controlled by a

suitable valve (not shown), The upper recep-

" tacle 121 is connected. through a conduit 125

- to.the lower receptacle 122, and the conduit

- 125 is provided with a'-transfer valve 126..
. The conduit 125 between :the receptacles 121

~ and- 122 is adapted to. permit relative move-

1 40

45

- ment between these receptacles. This may be
- accomplished by provision-of a slidable collar
© 129 or other suitable means, The discharge
- from the lower receptacle 122 is effected

. through a conduit 127 controlled by an adjust-

able metering valve 128. -
- A mounting frame 131:is provided to sup-

g : . port the upper receptacle121 and is secured
35 ble
. 137, 137’. The frame:131 is supported by

thereto by a suitable means such as brackets

hangers 141, 141" which“extend downwardly
from support levers :142, ‘142’ The hangers

141, 141/ are pivotally connected to the sup- -

port levers 142, 142’ inwardly of fulerums

146, 146’ by which the'support levers 142,

1427 are pivotally attached to°dependirig mem-
bers 148, :148’: which are’ attached to and
extend downwardly from:‘the structural sup-

port 23. At their innermost ends, the support.
- levers 142, 142’ -dre connected to loading

.. menibers 153,153’ which- at. théir uppermost

50

ends are connected at 154 to a load cell 155
mounted on the upper part of the support 23.
The hangers141;:141” aré extended below

_ the frame 131 by extensions: 159, 159/ which

B support a horizontal frame ‘member 161." A
.. horizontal mounting ‘frame 163 is provided

- for the lower réceptacle 122 and is rigidly.

55

“secured thereto.as by brackets 164, 164’. The
mounting frame 163 is supported by hangers

" 165, 165’ which extend downwardly from

suport levers 171, 171’ to which they are

* pivotally connected ‘inwardly of fulcrums 173,

173/ by which the support levers 171, 171’

" are pivotally connected: to. the extensions 159,

159’. ‘At their. innermost ends, the support

* . levers 171,171 are connected to loading mem-
- bers 175, 175" which at-their upper ends are

05€$ 0
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tus,
tipper receptacic 21 wiil be reterred to as the

of
|t_?52 t he

75

first “intermittent receptacle and the lower.

receptacle 22 will be referred to as the first

. continuous receptacle. Similarly, the upper

receptacle 121 will be referred to as the second
intermittent receptacle and the lower recep-
tacle 122 will be referred to as the second
continuous receptacle.

In operation, with suitable tare adjustments
having been made and with the first and
second continuous receptacles 22, 122 full and
the first and second intermittent receptacles
21, 121 empty, the weights of the contents
of the receptacles 22, 122 are continuously
measured by the load cells 79, 179.

'Dischage of ‘material from the receptacles
22, 122 into a feeder 200 takes place con-

80

.85

90

tinuously through the automatically adjustable’

flow metering valves 28, 128 and conduits
202, 204, at constant predetermined rates
under control of the system as will appear
hereinafter. The feeder 200 may comprise
any siutable positive feed device. Advantage-
ously, feeder 200 comprises an open-throat
“progressing cavity” pump. Alternatively, the
materia] from the receptacles 22 and 122 may
be fed into separate positive feed devices, in
_which case the streams of material are com-
“bined just prior to charging of the material
into the high shear mixing device to be des-
cribed below. _ '
Signals representing the weights-of the con-
tents of the first and second continuous recep-
tacles 22, 122, as continuously measured by

95

100

105

the load cells 79, 179, are fed into circuits.

81, 181 that provide in leads 82, 182 electrical

output signal potentials that are functions of
the instantaneous. rates of change of weight

- of the contents of the receptacles 22, 122

respectively. The value of these signals is thus
independent of the magnitude of the weight
of the contents of each of the  continuous
receptacles 22, 122, The control section of
the system includes separately energized com-
mand signal generators 83, 183 that produce
‘in Jeads 84, 184 electrical signal potentials
which may be adjusted by setting members
85, 185 to produce signals corresponding to
different desired rates of change of weight of

110

115

120

the contents of the receptacles-22, 122, The .

- setting members- 85, 185 are calibrated to the
desired rates of flow through the valves 28,
‘128 ‘respectively. The measured signal poten-
tials in-the leads 82, 182 are compared with

125
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Instamaneous rate of change of

weight of the contents- of: ‘the combined recep-

- tacles 21 and 22, This’ instantaneous change

. of weight of the combined receptacles is the
same as the instantaneous rate : of change of

-850 weight of the lower continuous - receptacle 22
o alonc because" the - continuoug receptacle 22
4 e continues - to discharge. from ‘the system'a cer-
: P tain number of weight ‘units: per unit of time
at the same controlled; rate -4 ’--;:;-.prewously

55 Accordingly, the. measured sxgnal potential in
the Jead 92 s €qual to’that in the-léad ‘82,
After the first intermittent receptacle 21

has been filled and before the first continuous
receptacle 22 is empty, a switching ‘device 93,

60 94 is automatically operated to substitute the
- measured signal’ potential in the’ ‘lead 92 for
that in the lead 82 at ‘the comparator 86 so

I S that the comparator is companng the'measured

. S szgnal patennal correspondmg to the change
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In an’alternative contro} system the control
‘valve for the premix slurry is dispensed with,
the contro] of this slurry being afforded by the
feeder 200, In such a case the signal in the
line 80 may be used to control the speed of a
variable speed motor 206 which drives the
shaft 208 of the worm 210 of feeder 200, the
premix siurry thus being ‘metered from the’

rst contmuous receptacle 22 by the screw
feeder 200,

Since it is of importance closely to control
the ratio between the premix slurry and the
additive materials there is add'tlonally pro-
vided a mastet controller 212 which compares
the sxgnals from the comparators 3¢ and 186,
which signals represent the flow rate error of
the premix slurry and of the additive material
respectively. The master controller 212 s set
to a predetermined desired ratio and adjusts
controllers 86, 186 or both to

110 -
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is arotary kiln or -
Iength or. decreasing the dianeter of the .tube
any ot her sui tianlsl,%s 45
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Parts by wei ght Wat er

relcel3 e —— Fo-—Be-causttc-soda sorurton

112 Sodi um t ol uene sul phonate (conmercial grade)
3.0 f . _ Tri decyl benzene sul phonic acid (96% sul phonic
agid, ; i, 2% sul.phuric acid, 1%free oil, 1% noisture)

'35, 2§ I : ' Sodi um sul phat e .
13. 7% 4 Sodi um car b&t§&#s6 hy| -cel | ul ose (74% activéd

ent, -~

Jomtrot, [
ki 0 of} 1

antil the caustic alkali is added. Thus, all or 65
SpaRi At 1A tribherdpBdspliate may be in-
corporated into ticOpranix slurry earlier thafihe

l‘Ji‘g(%?s”éI i

;-

AN TTRIEYs
i she A3 o 86 ot

predetermined ratio.

;..txirs__th;w ry.-consti % utsl ) ! F;;axjge dﬁ&;cgtst@t;g e?riwéa@uslscr r;gpoéfa gﬂggf# rt’.{e nﬁlﬁfj laaiggy tltlﬁrre
>1;%L é&;ﬁi n? u.l_ n?’g Olljltr?%g FF ag{nzﬁ or?éol eﬁmﬁé ur:ée le: m E‘fxﬁg lthe“tond 2&)2"\@5
eddph UL i T Y- SeGRI\mpark i8Sl 1 ef%e 234 miRBIF e bd HEMREE enll @f b @ed2F 0L FRSEaAE _
yEQyity upstreans adfust the rdlexx@f fed Nl ehedadt r paim of tile of ddddiderof 2BOhyfdratatie - t he
ig&gg _ep_-t:;_agl;% e 22 o;){‘%d;é\wé relag;:p;r?ree@%@htr-a’fhua\mesmk?t meta é%?heagefmf‘ rﬁ_élg"‘ﬁi @?P‘;‘t‘fﬁst;%‘:i ng
: f:(izglegg e Condgt mair{tfa%ggg a@ all %m_les E)n(gﬁgﬁg:%ieccff rg%- eﬂ?%e?gte j?ﬁwl{?fhgzﬁﬁr i oWufs,h b 75
k ; ; S lation of the. premix slurry and the additive temperatures involved, the solids content and
s not o © material maintained even where demand or the relative amounts of the compounds.
of the ;> rate of flow of either material varies. The The mixer 222 for intimately and continu~
rol of ‘I5 control system, because of its instantaneous ously mixing the components and evenly dis-
fve 28 ; response, facilitates the production of a high persing the gaseous material therein must gg
if the : quality, uniform product. impart a high shear to the mixture. Suitable
t con- The high solids content mixture of premix mixers are generally relatively small in
ght-of . slurry and additive materials is passed sub- capacity so that at any particular moment only
recep-- v i i 20 stantially immediately, i.e. within five seconds, a small quantity of slurry is being worked
ansfer 85. | through a conduit. 220 to a high shear mixer upon, thereby allowing a major portion of the g5
; auto- R 222. A feed line 224 is positioned to inject power input to be used directly on the shury -
wsured a gaseous material into the mixture in the without becoming dissipated in an attempt to
in the conduit 220 before the mixture enters the high —mix large quantities of material at one time.
vsup- - -} - 25 shear mixer 222. The gaseous material is fed Thus, the mixer 222 will advantageously have
tthis 90 -1 - .. under- pressure through the conduit 224 by a 2 capacity of less than one gallon, whereby gg
fcan .0} variable -delivery compressor 226 the inlet of material can be passed through the mixer in
t rate which is connected by a conduit 227 to a less than thirty seconds while being subjected
g first source of supply for the gaseous material. Where to extremely high shear for this short period
ceycle 30 the gaseous material is air the compressor inlet of time. The mixer may be of any suitable
‘oper- 93:.° ' may be open to the atmosphere. A discharge high shear type and, for example, may com- g5
: member 225 in the form of a short length prise a mixing chamber 230 having two stators
wring of tubing is provided for injecting the gaseous 232, 234 and a rotor 236 adapted to rotate
ditive _ material into the flowing stream in the conduit between the stators. The internal faces of both
Httent KRS S % 220. The length of tubing is provided with of the stators and both faces of the rotor may
auous 100 -1 . two diametrically. 'opposite pinholes, and the be provided with concentric rows of blades 100
wibed . - tubing adjacent the pinholes is surrounded by 238 arranged so that the blades of the rotor
olling a flexible rubber sleeve which fits over the 236 mesh closely but out of contact with the
ribed pinholes, ‘in the: manner of a bicycle tyre blades of the stators 232, 234. The slurry may
S - 40 valve. As gaseous material under pressure is advantageously pass from an inlet 240 at the
ditive 105 | fed through the feed conduit 224 it forces the centre of one stator, between the blades of 105
imay oo flexible sleeve away from the metal tubing, that stator and the rotor, across the rotor, and
[ation thereby allowing the gaseous material to dis- - between the blades of the other stator and the

_ " charge into the conduit 220. When the flow rotor, and then to an exit 242 at the far side
watrol ¢ - ' 45 of gaseous material is terminated, the flexible of the mixer. In traversing this course through
with,” 110 - sleeve covers the pinholes thereby eliminating ‘the mixer the slurry and the gaseous material 3j0
iy the ' any possibility of clogging thereof by back are torn, stretched, and cut by the blades into :
& the . pressufe from the mixture Howing in the con- - numerous streams, and minute bubbles of the
‘of a duit: 220, ' gascous material are evenly distributed
s the 50 Another feed line 228 is provided for use throughout the shurry. Other types of mixer
). the 115 when an additional component is to be added, may be used so long as the mixer is capable of ;5
L the .. | such as the caustic alkali required when an imparting large quantities of energy and high
Crew alkali metal trimetaphosphate is the hydratable shear rates to the slurry whercby a major
: material. The -conduit 228 is fed -from a - proportion (i.e. more than 50 percent) of the
mtrol .- 55 metered source (not shown) which may be of gaseous material is broken into discrete bubbles
i the 120. - i° "~ any suitable type. Where an alkali metal having anaverage diamcter of less than 0.0085 20
pro- . - trimetaphosphate -is to be added and the line millimetre and preferably less than 0.054 milli- _
pares © 228 is arranged -to supply a caustic alkali metre. _
186, ! - solution, the reaction between the hydratable The forces applied to the mixture vary with
or of A 60 material and the water present in the premix - the equipment used arid the operating para-
terial 125 1 slurty is not initiated until the trimetaphos- meters of the process. By “high shear” is 325
5 set ST phate is brought into the presence of the meant a_shearing -action wherein there is a
Busts. caustic alkali, In such instance, the material - “Shear Factor (F)” as defined below in excess
+ :to does not form substantial amounts of hydrate of 5 and preferably in excess of 6.5,




per hour. The second stream consisted of thereof. This air anounted to

about 4.0 40 For m | I povvdered pent asodl um tripol yphos-

_feet of air.ps

“a‘rate of 161 A 14-inch | ength of [
6hour

'at2 t‘h’é’

Form | I pent asodl U”iisrl

err] inch inside di anet er
'756 tub| ng

standard cubic
_ s f he receptacl e
f?iyZ-of, was - operated at a rotor speed of 400 RPM the neterrng devi ce 110

nufacture i s calcr ned. at a |l ow

on the mxer di scharge

iMR&t of ‘the-mixer, as conpared to

V\/m ch i-s -cal ci ned at

i Ng~pr o¢ess whierein:

ntasodl um’ shear m Xer vvas a

and proycded for a gradual
“a hi gher.” terrperature Form ;I pentasodi um-.
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.pressure on the materij al
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63[err]C It wasqfed matcmcsﬁrxha&&tweanl%bia@edoaﬂﬂlrametnemmaeanvmen 75 a'nd
1%0 tubs, Where it westondrld@ieguitabbntsemai n i n. a ni crons.

gdi escent state at- roe??ﬁterrper ature for about 55 The m xture of povvder and

~tHe tubs and 25 discharge fromthe f eeder 200, the materi al passed

- figed ‘i this exaRpI=e wmaummofaemlah@dpqnaﬂm:eowhehmrmmgqumﬁenasbout 0..44 the
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: s';urry \é\lg.st 0 sohemeupl’it ei ! %Elwnagn[ é(égniwmn&g%% nérygn&%ﬁplinq%&fflnglmt Was re_m)ved from

Qr OUgh a rat@bd M £ PeRided bd af Q)uﬂie‘?%enecessary, for bresking the produéli ifie ged from
- deder 200 af@le maixdri222 fof Gansfat bf thaifimatélp el dr fRevréakiag emaraindpsdpridoan of
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. foduct into a dryer 256 which, in the Jd}ﬁl s point
s T7% . dlameter For examplb gy @ th@-d it sRYMAAE & Rdtarfl RS tnymbl

elerderhxch gewmbsof g@y ovberbsm@ablce Hbi metre
etam%rrtse 3 ow | evel

dsyer 28
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Wis purrped thidtRUghve, to0bwtid ADiudded! ®op fin aa BEY diﬂn@ﬂdﬁré’r%ﬂiv caMffThea
mb«(rﬁﬂ{uereas}aﬁ of exonbmyThnvrsvepr sduct

. conduit- chpretsureewhitc ntap causemmabxhwooisthhr
- had a- corﬁpd§?q‘gﬁo Regly andlj diametep ofthe, fubg |y
Cas f OI | OWS e sele c’ced fo maintain the mlxer pressure
; 3 thhm the range 20 to 100 pounds per square
inch gauge, preferably within the range 40
S to .65 pounds per square inch gauge. Advan-

20 tageously, the length of the tube is at least

: ten times its internal diameter.

“The conveyor 250 may comprise a con-
tinuously moving belt whereby the product is
rapidly removed thereby eliminating piling up
“of product to' an undesirable height ‘which
might tend to break down the structure of the

* product, causing the final bulk density to be
higher than desired. It may in some cases -
be ‘desirable to maintain the temperature of

" 30 the product on the conveyor 250 at a pre-

determined lfevel for a predetermined time, in .
which instance the conveyor 250 may be pro-
vided with means 252 to heat and/or cool it.
The means 252 is shown as'a chamber; how-

i ¢ . . 35 ever, equivalent equipment such as a thermo-

g e statically controlled electrical resistance heater
T * may be used, Means may slso be provided, if

i iR A e se e b S

e o e A S
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£
g lglygfg the typ" 1 ustrated e used %3;?.9? oxi mat el y 2

ally economical drying is made possible by
virtue of the low free moisture content of
the product. The final product issuing from
the dryer 256 is ‘passed to suitable removal
means such as a conveyor 258 which delivers
the material to storage, packaging, or other
desired Jocation. Perfume may be added to

the product at any suitable time, as at the end

of the drying step.

The 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. :

ExAMPLE 1 '

An open throat “progressing cavity” feeder
200 was continuously fed with two streams of
material. One stream consisted of a slurry
made from the following matenals
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Percent Trldecylbenzene sodlun1sulphonate 25

T - T ek 37 Sodi um
tol uer],e bul phonat e 2

Sodi um s}licate : 6
Sodiunicarboxynethyl cellulOse 0.8

Sodi ung sl phate ' 11

Mater (ebsenti aLl'v al | molecul ar | y ba

u}fhﬂg\§6t he nhnqnhat e 7

‘and ot he hydrat abI e salts) 18 O her
0.2 b EXAVPLES [1-VI11 Parts by weight t i ng
fateri aI 3 as tharr fesTT D_eu T EXanptre ries of
: it s was carti ed out- I, except as ot herw se |nd| cat’éd. The

foper att

_--condltloﬁs .are set forth
he sanme f

:.haV|_ ng .____t

T, 50
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65
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55 L
20 .

s

in Tabl e

bel.-ow
S tylupns qulphonate (mmmefﬁal #3499 766

. Tridecylbenzené sulphonic acid (96%, sulphonic acid,

2% sulphuric acid, 1% free 011 1% moisture)

Sodmm sulphate

35.2
13.7

Sodmm carboxymethyl cellulose (749, active mgredxent,

6% inert sohds)

1.6

Sodium silicate (44.19%, solids having an Na,0:Si0,

ratio of 1:2. 0)

19.7

The slurry constituting the first stream was

. maintained at a-temperature of about 57°C.
.. and was delivered to the progressing cavity
- feeder 200 from .the receptacle 22 of the

" metering device 10 at the rate of 304 pounds

per hour. The sccond' stream - consisted of
Form II powdered pentasodium tripolyphos-
phate delivered from -the receptacle 122 of
the metering device' 110 ar a rate of 161
pounds per hour ‘Porm II pentasodium tri-

'polyphosphate is a phosphate which during

manufacture is calcined at a low temperature
as compared to Form I which is calcined at
a higher temperature. 'Form I pentasodium

* tripolyphosphate hydrates more rapidly than

Form II thereof. The Form II- pentasodium

. tripolyphosphate used in this example was in
the form of partxcles of which 869, thereof -

were less than 75 microns in diameter, and
11%, had a diameter between 75 and 150
microps.

The mixture of powder and slurry was
subjected to some preliminary mixing before
discharge from the feeder 200, the material
discharged from - feeder 200 was a migture

of powder and slurry in a substantially con-.
" stant ratio, The solids content of the material

at this .point was. 77%.
The speed of the progressing cavity feeder
was set to maintain .2 constant, low level in

s feed hopper. The feed was pumped through

the conduit 220 directly to ‘a continuous high
shear mixer 222-of ‘the type shown and des-

cribed herein. The hold-up time in the conduit
220 was about thirty seconds. Immediately
upstream of the mixer a metered stream of
compressed air was introduced, and the mix-
ture entered the mixer 222 within five seconds
thereof.  This air amounted to about 4.0
standard cubic feet of air per hour. The mixer
was operated at a rotor speed of 400 RPM.
A 14-inch length of 3 inch inside diameter
tubing on the mixer discharge maintained an
operating pressure of about 60 pounds per
square inch gauge at the inlet of the mixer,
and provided for a gradual diminution of the
pressure on the material being processed,
The material discharged from the high
shear mixer was a uniformly mixed and
acrated paste with a density of about 0.44

‘grams per cubic centimetre at a temperature

of about 65°C. It was fed into a series of
tubs, where it was allowed to remain in a
quiescent state at room temperature for about
48 hours. During this period it solidified.
The product was removed from the tubs and
passed through z rotating cage mill to reduce
all lumps to small particles and was then
screened through a sieve having square aper-
tures each of 2 millimetres a side. The result~
ing powder had 2n apparent density of 0.38
grams per cubic centimetre and a moisture
content of about 229, and was dried to 189,
total moisture in a moving current of warm
(60°C.) air. This product had a composition
approximately as follows:

matter

50°Bécaust1cstidld6!ﬁndﬂal’yl ng operating conditi.oms2and with a
5 3corrp03| tion
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In Exanples IV and V, Forn1| pentasodlun1 able material, Form 11

+ -pentasodi um tipoty- tri pol yphosphate was substituted for -

" the Form phosphate, was included in this batch instead [
gEnt‘asodl um-tripol yphosphate used in nost of beéing added later in the
pyocessifg as in 20 - of the other exanple. The Forml '
Cj _r’rp‘?o'und ‘thegabove exanpl es. The conpl gisghss f or mu- 5 .hydrates
npre r'a-pi*dWmﬁﬁaﬁﬂ—&ed—mm—maﬁed—ﬁﬁw}ahZOO'
't : " sodiumtripol yphosphate. A conparison ofP the the high.
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fmlar Exanple 111 ‘in which Form to punp due to substantial hydration of
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T p| dLy hydr at abl Sediwmtsicdtal to wherein i nsuffici ent (only 489 hydratable
At -7 r. ral strength to t he produ as erial .
ViAs used The forrm atlox"‘% ?@&éﬁg%‘é’éﬂom it Iggves the high

ear m xi ng . deviSy@inm sulpleed used for Exanples [-VIII. In Rum B, 30

a conpari-son to the exa s of .the .the feeder 200 was conti nuousl

fed Wthrrg - Water(es hd n@%‘%ﬁ Jy bound by thg phosphaove, Run Ayas per - f?/r st
S reamcorrprisingas urryy made : fermed wherein -the entire
fprmul ation was (Dth& xﬁandexl OWI ng mat er| al s: me@le up in a.

‘§bét Chl ng devi ce and—the—hydrat= :

‘Per cent : Vit er

2y.77. - ExampLes II—VIII 50[ er r [staing oagaly ay thap describes] in Exespple

12 60 - : A senes of expenments was carried out I except as otherwise indicated. The operaiing

under varying operating conditions and with a conditions are set forth in Table I below:
5 composition having the same formulation of
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Sodi um t ol uene sul phonat e (powder ed
commerci al grade) 3.41

» Tridecyl benzene suiphonic acid 19.57
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Parts by wei ght Sodiumtoluene sul phonate 3.1
Sodi um tridecyl benzene sul phonate (54% solids, 46% water; 86% active
cingredient, 14%inert ingredi ent) 3T. 0 )
jodium silicate solution (43.5%solids, 56.5% water) -14.0 Kettl e
goap (sodiumsalt of "a m xture of fatty acids derived from taI | ow and
_-;.oconut bl I1§ in the vvel ght rati 0 of 8126 respect | veI y)

A 0 '&odi trre '
i n%m E’dfm?h%. [ andV Form I pentasodium
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§o eu?hr toluene sulphona%e

{powdered commercial grade)

Tridecylbenzene sulphonic acid

Form II Pentasodium tripolyphosphate

I mredi -

3.41
49.67
6.55

_ The slurry constituting the first stream was
maintained at a témperature of about 155°F.

" and was delivered to the feeder 200 at the

45;

rate of 188 parts by weight per hour. A second

- stream comprising 178 parts by weight per.
40

hour of anhydrous sodium sulphate as filler
was delivered to the feeder 200 and therein
combined with the initial slurry.

The feed was pumped to a high shear mixer
under approximately the same conditions as

those described in Example I and abour 3.4

standard cubic feét per hour of air was intro-

-~ duced. A pressure of about 40 pounds per

50

square inch ‘gauge was maintained at the

.. inlet to the mixer, The material discharged

from the mixer was a wet paste and failed

. to form an acceptable product even though
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a lesser amount of water was used than in
the examples set forth above, The cause of
this is believed to be lack of sufficient hydrat-
able material to bind the water, thereby pro-
viding inadequate structural strength. In addi-
tion, it was difficult to feed the slurry due

“to the initial incorporation in the slurry of

the hydratable material.

ExampLEs IX—XV
In this series of examples, the hydratable

material ‘was sodmm trimetaphosphate and the.
examples were. Carried out in the following.

manner:
The feeder 200 was contmuously fed with
two metered streams of material. A first

stream comprised a slurry of the following:
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having a bul k- denS|ty | oer than 0.35 -

:even particl e size | ess than 75 nicrofé™is nmetered though
thhe proceSS| ng contigLLons Tncruded the 10 the feedery 322,05[ the rate of
%54 pounds use of a solids content higher than 80% 30 per hour. The

200 punped t§0e Bétwtsm eoda adlgion not wi t hst andi ng t &6F act that the final
product contained |ess than
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ately upstreamof the m xer 222, a 50[err] Be tripolyphosphate, which is a

relatively low 15 caustic soda solution was netered into the
Artpotyphosphate-Tontent—Tor Tow burk density conduit 220 at the rate of
60 pourﬁds per hour detergent conpositions. Illustrative of the low 35

and <air; was netered |nto the conduit at the tripolyphosphate contents

Qbt ai ned ~are Ex- rate shown in Table Il The product

resultif ng ampl es X and XI whi ch hadbii76b| yphosphat e 11
oly; front each of ‘these exanples was a low bulk contents of 27.8 and 27.3
.ead’ espect:i veI y 20 density det ergent conposi ti-on ofpatiiby Greightcon-
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93 m% ST, MBoc§heAb b sclBoiae (549 solids, 467% cyclically

s onnes# ng the fir skeehBe,3QReRgredient, 14% mertmgredxéat) Appar at ussf.or the
thpr#ductj on of a deter-  neasur uni-ts . to_a control unit which con-
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of flow

Powdered polyvinyl alcohol 0.3
Ulttd-marine blue 0.3
43.5

Sodium sulphate powder

The premix slurry consntutmg the first
stream was maintained at a temperature of
about 150°F, and was delivered to the feeder

sxstenCy havmg density and moisture contents
as shown in. Table II, These products could
be further dried in any suitable manner to

-5 200 at a rate of 250 pounds per hour. The an even lower moisture content.
{ solids content of the premix shurry for Ex- The product densities shown in Table II' 25
E - amples IX~—XV varied between 73.5%, and illustrate an advantage of the present invention
79.0%. A second stream comprising powdered  in that it permits the preparation of a product
: sodium trimetaphosphate having an average having a bulk density lower than 0.35 even
. : 10 particle size less than 75 microns was metered though the processing conditions included the
. in to the feeder 200 at the rate of 154 pounds use of a solids content higher than 80%, and 30
of : per hout. The feeder 200 pumped the mixture also notwithstanding the fact that the final -
at- directly to a high shear mixer 222, Immedi- product contained less than 359/, by weight of
To- 55 . ately upstream of the mixer 222, a 50° Bé tripolyphosphate, which is a relatively low
idi- " 15 caustic soda solution was mctered into the tripolyphosphate content for low bulk density
fue conduit 220 at the rate of 60 pounds per hour detergent compositions. Illustrative of the low 35
of and air was metered into the conduit at the uripolyphosphate contents obtained are Ex-
; rate shown in Table II. The product resulting amples IX and XI which had tripolyphosphate
: from each of these examples was a low bulk contents of 278 and 27.3 respectively.
e 60 i ° 20 density detergent composition of uniform con- . :
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of jhe other conponent,
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Appar.at Us as r‘ ai oed - n.

claim.:
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1_or (‘Iall

1 opabl e, 3 Apparatus as claimed rn clarm T or crarm “TO~—whi—ch
"app ratus conprises a first automatic 2 wherein the neans to renove water
cQ control systemfor netering a continuous flow prises a
r ot ary kl‘i‘n of t.he conponen ng a hi gh sol i ds ‘cont ent 4,

{0 -a point of addjition

a second - aut omat.i ¢ contr ol

2 wherein the neans to renove water com

system for neter-

55
prises a spray drying tower. .

15 ¢ing a continuous fl Ofet e of her somgporent 5.§Apparatus as clainmed
,i:laiml or-claim @Y« cdodthe poingd of [additign, nmeans to 'mx the
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WHAT ‘WE CLAIM IS:—
1" Apparatus for the production of a deter-
gent composition wherein a component of

. the composition is intimately mixed with
* another component, the relative proportions

of these components are maintained substan-

< tially constant, and at least one of these
= components is a premix slurry having such a
high solids content as to-be difficultly flowable, .
‘which "apparatus comprises a first automatic.

contro] system for metering a continuous flow
of the component having a high solids content

to a point of addition of the other component,’
:a second. automatic control system for meter-
1ing a continucus flow of the other component
to the point of addition, means to mix the

comporients intimately under conditions of
high shear (as hereinbefore defined), and means

. to -remove water from the intimately. mixed
‘mixture, thereby forming an apparently dry
- detergent composition of low bulk density, as

herembefore defined.
2, Apparatus as claimed in claim 1 in which

one or each of the automatic control systems
~“comprises a support, a first weighing unit
o mounted on the support, an intermittent
- receptacle suspended from the first weighing

unit, means for intermittently supplying the

" respective component to the intermittent

receptacle, a second weighing unit carried
by the intermittent receptacle, a con-
tinnous receptacle suspended from

ing a ‘transfer valve between the recep-
tacles, metering means providing controlled

. contjnudus® discharge of the component from
- the continuous receptacle, and means for

the.
-second weighing unit, a passage includ-

cychcally conncctmg the first and second
measuring units to a control unit which con-
trols the m= termg means continuously, means
to compare ithe rates of flow of the components
as measured by. the first and second automatic
control "systems, .and means to adjust these
rates of flow relative to each other to conform
to a predetermined ratio thercbetween.

3. Apparatus as claimed in claim 1 or claim
2 wherein the means to remove water com-
prises a rotary kiln,

4. Apparatus as claimed in claim. 1 or claim
2 wherein the means to remove water com-
prises a sprdy drying tower.

5. Apparatus as claimed in claim 1 or claim
2 wherein the means to remove water com-
prises a fluidized bed drying chamber,

6. Apparatus. as claimed in any of the
preceding claims wherein the mixing means
comprises a. casing, a rotor within the casing
carrying a plurality of blades extending to-
wards the casing, and a pluralxty of stator
blades in the casing extending towards the
rotor, the rotor blades being arranged, upon
rotation of the -rotor, to pass closely between
the stator blades. -

7. Apparatus ss claimed in any of the
preceding claims which also includes means
to -inject a normally gaseous material either
intd or upstream of the mixing means.

-8, Apparatus for the production of a deter-
gent composition of low bulk density, as.
hereinbefore defined, substantially as described
with reference to _the accompanying drawing.

KILBURN & STRODE,
Chartered Patent Agents,
Agents for the Applicants.
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