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5                     of  blades arranged  so  that the blades of the
mixer is capable of imparting large quantities  15                    rotor
mesh closely but out of contact with the  of energy and high shear rates to
the slurry                    blades of the stators. The slurry may advan-
whereby a major proportion (i.e. more than 50    tageously pass from  an
inlet at  the centre of  percent) of the gaseous material is broken into
5  one stator, between  the blades of that stator  discrete bubbles having
an average diameter                    and the rotor, across the rotor, and
between- of less than 0.085 millimetre and preferably  20
the blades of the  other stator and the rotor,  less than 0.054 millimetre.
and then to an exit at the far side of the mixer.    The forces applied to
the mixture vary with                  In passing through  the mixer the
slurry and  the equipment used and the operating para-    10 the gaseous
material are torn, stretched and cut  meters of the process. By "high
shear" is        by the blades into  numerous streams, and  meant a
shearing action of the type set forth  25                     minute
bubbles of the  gaseous material are  wherein there is a "Shear Factor (F)"
as evenly distributed throughout the slurry. Other  defined below in excess
of 5 and preferably in                     types of mixer may be used so
long as the  excess of 6.5.                Shear Factor (F) =2 x 10 [err]
RT   wherein:                             r   the radius in inches of the
mixer rotor or its equivalent;                             R   =  the
number of revolutions per minute of the mixer rotor or its equivalent;
T  =   the rate of feed in pound per hour of the material to be sheared; 



d   =  the clearance in inches between the blades on the rotor and those on
the     stator or their equivalents;                                    and
C      the volumetric capacity of the mixer in cubic inches.
30   A tube may be provided at the outlet of the  level for a predetermined
time, in which in-                     mixer for transfer of  the
intimately mixed  stance the conveyor may be provided with material from
the mixer on to a conveyor. The  means to heat and/or cool it. The product
may   tube may also serve to adjust the internal pres-  be discharged from
the conveyor into a dryer,   sure in the mixer and for this purpose may be
e.g. a fluidized bed heating chamber, a rotary  60 35  varied in length and
diameter. For example,  kiln, a continuous belt which passes through
by increasing the length or decreasing the  a heating tunnel, a spray
drying tower or a                     diameter of the tube, the pressure
within the  vertical shaft heating chamber. For reasons of      mixer can
be increased. It is desirable to use a  economy, however, it is preferred
that a tum-      pressure-controlling member of this type in-  bling drum
type of dryer be used. Especially  65   40  stead of a throttle valve, to
avoid a sudden  economical drying is made possible by virtue   drop in
pressure which may cause instability  of the low free moisture content of
the pro-   of the product. The length and diameter of the  duct. Perfume
may be added to the product                     tube may be selected to
maintain the mixer  at any suitable time, as at the end of the
pressure within the range 20 to 100 pounds per  drying step.
70  45  square inch gauge, preferably within the range    The, following
examples illustrate the inven-                     40 to 65 pounds per
square inch gauge.       tion   Unless otherwise indicated, all parts,
The conveyor may comprise a continuously  proportions and  percentages in
the examples                     moving belt whereby  the product is
rapidly  and elsewhere  are by weight, and all inorganic  removed thereby
eliminating piling up of pro-  salts are anhydrous.
75  50  duct to an undesirable height which might.  tend to break down the
structure of the pro-                 EXAMPLE I. 



duct, causing the final   bulk density to be    An open throat "progressing
cavity" feeder higher than desired. It may in some cases be  was
continuously  fed with two streams of desirable to maintain  the
temperature of the  material. One stream  consisted of a slurry
55  product on the conveyor at a predetermined  made from the following
materials:            80
Parts by weight            Water
15.6            50[err] Be caustic soda solution
11.2            Sodium toluene sulphonate (commercial grade)
3.0            Tridecylbenzene sulphonic acid (96% sulphonic acid,
2% sulphuric acid, 1% free oil, 1%  moisture)                  35.2
Sodium sulphate.                                                  13.7
Sodium carboxymethyl cellulose (74% active ingredient,           26% inert
solids)                                                  1.6  



Sodium silicate (44.1% solids having an [err]              ratio of 1:2.0)
19.7          The slurry constituting the first  stream was  entered the
mixer within 5 seconds. This air     maintained at a temperature of about
57[err]C.  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 hour The  rotor
speed of 400 RPM. A 14-inch length of     second stream consisted of Form
II powdered   [err] inch inside diameter tubing on the mixer  35
pentasodium  tripolyphosphate delivered from   discharge maintained an
operating pressure of     a metering device at a rate of 161 pounds per
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
material      calcined at a low temperature as compared to  being
processed.                            40      Form  I which is calcined at
a higher tempera-    The material discharged from the high shear      ture.
Form  I pentasodium  tripolyphosphate  mixer was a uniformly mixed and
aerated      hydrates more rapidly than Form II thereof. paste with a
density of about 0.44 grams per 15  The  Form  II pentasodium
tripolyphosphate  cubic centimetre at a temperature of about      used  in
this example was  in the form of par-  65[err]C. It was fed into a series
of tubs, where  45      ticles of which 86%. were less than  75 microns  it
was allowed to remain in a quiescent state      in diameter, and 11% had a
diameter between  at room  temperature for about 48 hours.    75 and 150
microns.                    During this period it solidified. The product
20    The  mixture of powder and slurry  was sub-  was removed from the
tubs and passed through      jected'to some preliminary mixing before dis-
a rotating cage mill to reduce all lumps  to  50      charge from the
feeder, and the material disk - small particles and was then screened
through      charged was a mixture of powder and. slurry  a sieve having
square apertures each of 2 milli-      in a substantially constant ratio.
The  solids  metres a side. The resulting powder had an 25  content of the
material at this point  was 77%.  apparent density of 0.38 grams per cubic
centi-        The feed was pumped directly to a  con-  metre and a moisture
content of about 22%, 55      tinuous high.shear mixer. The hold-up time
and was dried to 18%  total moisture in a      was about 30 seconds.
Immediately upstream   moving current of warm  (60[err]C.) air. This 



of the mixer a metered stream of compressed  product had a composition
approximately as 30  air was introduced  and the mixture then  follows;
1,151,767                                     7
Percent                       Tridecylbenzene sodium sulphonate
25                      Pentasodium tripolyphosphate
37                      Sodium toluene sulphonate
2                       Sodium silicate
6                      Sodium carboxymethyl cellulose
0.8          Sodium  sulphte                                 11
Water (essentially all molecularly bound by the phosphate
and other hydratable salts)                                    18
Other matter                                                      0.2



40        8                    1,151,767        [err]                    1
,151,767                                 9     In Examples IV and V Form I
pentasodium   material, Form  II  pentasodium  tripolyphos-
tripolyphosphate was substituted for the Form   phate, was included in
this batch instead of 



II pentasodium tripolyphosphate used in most  being added later in the
processing as in the  20         of the other examples. The Form I compound
above examples.  The  completely formulated                5  hydrates more
rapidly than Form II penta-  material was  fed by the feeder to the high
sodium tripolyphosphate.  A comparison of the  shear mixer. During the
course of a half hour                   product of Example IV with that of
the other-  run, the mix became too thick to pump due
wise similar Example III in which Form II  to substantial hydration of the
hydratable  25                   pentasodium  tripolyphosphate  was  used
material.               10  showed the improvement possible through use
Run B illustrates another comparison run                   of a more
rapidly hydratable material to  wherein  insufficient (only  4%) hydratable
impart structural strength to the  product as it  material was  used.  The
formulation differed                   leaves the high  shear mixing
device.        from that used  for Examples I-VIII. In Run  30
As a comparison to the  examples of the in-  B, the feeder was continuously
fed with a first         15  vention  set forth above, Run A was performed
stream comprising  a slurry made from the fol-         wherein the entire
formulation was made up  lowing materials:         in a batching device and
the hydratable          Percent                               Water
27.77                                50[err] Be caustic soda solution
12.60                               Sodium toluene sulphonate
(powdered commercial grade)                     3.41   Tridecylbenzene
sulphonic acid                   49.67                               Form
II Pentasodium tripolyphosphate             6.55                  35    The
slurry constituting the first stream was  amount of water was used than  in
the                    maintained  at a temperature of about 155[err]F.
examples set forth above. The cause of this is and was delivered to the
feeder at the rate of  believed to be lack of sufficient hydratable
188 parts by  weight per hour. A second stream   material to bind the
water, thereby providing  55 



comprising 178 parts by weight per hour of  inadequate structural strength.
In addition it 40  anhydrous sodium  sulphate  as filler was  was difficult
to feed the slurry due to the initial   delivered to the feeder and therein
combined, incorporation in  the  slurry of the hydratable
with the initial slurry.                 material.                      The
feed was pumped to a high  shear mixer                    under
approximately the same conditions as         EXAMPLES IX-XV.
60   45  those described in Example I  and about 3.4    In this series of
examples, the hydratable standard cubic feet per hour of air was intro-
material was  sodium trimetaphosphate and the    duced. A pressure of about
40 pounds  per  examples were carried out in the following
square inch gauge was maintained at the inlet  manner:
to the mixer. The material discharged from   The feeder was continuously
fed with two  65                the mixer was a wet paste and failed to
form   metered streams of   material. A first stream                    an
acceptable product even  though a lesser  comprised a slurry of the
following:              10                                       1,151,767
Parts by weight               Sodium toluene sulphonate
3,1               Sodium tridecylbenzene sulphonate (54% solids, 46%
water; 86% active ingredient, 14%inert ingredient)        31.0  



Sodium silicate solution (43.5% solids, 56.5% water)          14.0
Kettle soap (sodium salt of a mixture of fatty acids
derived from tallow and coconut oils in the weight                 ratio of
80:20 respectively)                                     7.0
Sodium carboxymethyl cellulose (74% active ingredient,                 26%
inert ingredient)                                            0.8
Powdered polyvinyl alcohol                                         0.3
Ultra-marine blue                                                  0.3
Sodium sulphate powder                                           43.5
The premix slurry constituting the first  having density and moisture
contents as shown        stream was maintained at a temperature of  in
Table II. These products could be further        about 150[err]F. and was
delivered to the feeder  dried in any suitable manner to an even lower
5  at a rate of 250 pounds per hour. The solids  moisture content.
content of the premix slurry for Examples    The product densities shown in
Table II  25        IX-XV  varied between 73.5 %  and 79.0%.  illustrate an
advantage of the present invention        A second stream comprising
powdered sodium  in that it permits the preparation of a product
trimetaphosphate having an average particle  having a bulk density lower
than 0.35 even    10  size less than 75 microns was metered to the  though
the processing conditions included the        feeder at the rate of 154
pounds per hour. The  use of a solids content higher than 80%, and  30
feeder delivered the mixture directly to a con-  also notwithstanding the
fact that the final        tinuous high shear mixer operating at a shear
product contained less than 35%  of tripoly-        factor in excess of 5.
Immediately upstream  phosphate, which is a relatively low tripoly-    15
of the mixer, a 50[err] Be caustic soda solution  phosphate content for low
bulk density deter-        was metered in at the rate of 60 pounds per
gent compositions. Illustrative of the low tri-  35 



hour and air was metered in at the rate shown  polyphosphate contents
obtained are Examples        in Table II. The product resulting from each
IX and XI which had tripolyphosphat con- of these examples was a low bulk
density  tents of 27.8 and 27.3 respectively.    20  detergent composition
of uniform consistency             1,151,767
11      [err]                   12
1,151,767              WHAT WE CLAIM IS:-                         high
solids content as to be difficultly flowable             1. A continuous,
process for the production  and wherein the relative proportions of the
of a detergent compositions of low bulk density  slurry and the builder
salt are maintained sub-  55 



as hereinbefore defined, which comprises form-  stantially constant.
5  ing an aqueous  slurry containing an organic    10. A process as claimed
in any of the pre-           detergent, adding  to the slurry    or forming
ceding Claims wherein the slurry is con-           therein an  inorganic
alkali metal or alkaline  tinuously  and automatically metered to a point
earth  metal alkaline   or neutral detergent  where the builder salt is (or
the substances  60           builder salt, mixing the slurry  in the
presence  capable of forming the same in situ are) added       10  of the
builder salt and of a normally gaseous  in  an  automatically  controlled
and  con-           substance under conditions that impart a high
tinuously metered amount.           shear and under superatmospheric
pressure to   11. A process as claimed in any of the pre-
disperse  the  gaseous  substance  uniformly  ceding claims wherein the
solids content of the  65           therein, terminating the mixing, and
reducing  slurry during the high shear mixing step is in       15  the
pressure at atmospheric pressure. whereby  excess of 70%; and the slurry is
mixed in the            a low bulk density  detergent product is  formed.
presence of the normally gaseous substance for              2.  process as
claimed in Claim 1 in which  a period of up to 30 seconds and at a pressure
the builder salt comprises an alkali metal tri-  in excess of 20 pounds per
square inch gauge.  70            metaphosphate.
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 is formed in situ by  perses the normally
gaseous substance through-            commingling with the slurry   a
caustic alkali  out the slurry as discrete bubbles the majority
and a substance capable of reaction with water  of which have an average
diameter less than  75            in the presence of the caustic alkali to
produce  0.054 mm.        25  a water-soluble alkali metal. polyphosphate
13. A process as claimed in any of the pre-            hydrate.
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
hereinbefore            the slurry and builder salt are intimately,
defined, in excess of 5.                     80            mixed,
immediately after the said comming-    14. A process as claimed in any of
the pre-        30  ling, at a shear factor, as hereinbefore defined,
ceding claims wherein the high shear mixing             in excess of 5
step is performed under a pressure in excess            10               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 a  15. A
process as claimed in any of the pre-  85            substance capable of
forming a hydratable  ceding claims wherein the solids content of  the 



35  material.                                    slurry dnring the high
shear mixing step is n               6. A process as claimed in Claim 5
wherein  excess of 75%. the hydratable material or substance capable   16.
A process as claimed in any of the pre-             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             sulphate, and  sodium tetraborate.
of a detergent composition of low bulk density,               7. A process
as claimed  in Claim  5 or Claim   as hereinbefore defined, substantially
as des-             6 wherein the  hydratable material or substance  cribed
in any of the Examples.           95             capable of  forming the
same  is  a particulate    18. Detergent 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             8. A. process as
claimed  in any of Claims 5  of the preceding claims.             to 7
wherein the hydrabl  material or sub-             stance capable  of
forming the same is an alkali      KILBURN & STRODE,         50  metal
trimetaphosphate.                                Chartered Patent Agents,
9. A process as claimed in any  of. the pre-        Agents for the
Applicants.              ceding claims wherein the slurry has such a    


