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@ Process for manufacture of coloured detergents speckles.

@ A process for manufacturing coloured speckles for use in
washing powder involves in the following steps:

(a) forming a molten mixture of surfactant and colourant;
{b) solidifying the mixture, for example by spraying it onto a
water-cooled rotating drum (15);

{c) milling the solid material to particles of a suitable size for
use as speckles; and

{(d) separating the desired particles by elutriation.
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PROCESS FOR MANUFACTURE (¥ COLOURED DETERGENTS SPECYILED

(AR E WS, AL MLV NE PP

This invention relates to a process for the production
of coloured speckles for use in a washing powder and to the
speckles obtained by the process.

Coloured speckles are considered by manufacturers to be
desirable components of washing powders since therce is a
substantial body ol evidence Lhat customers preloer speckled
powders to plain ones. However, to obtain speckles of the
correct size and size distributionarsogthat they have the
desired appearance in a white powder, and to obtain them ol
the desired densivy so that they do not segregate from the
body of the powder, is not at all easy. .

Many methods of making speckles have been suggested.

The simplest is perhaps that in which @« portion ol the spray-
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dried powder, or a component'of it such as sodium tripoly-
phosphate, 1s sprayed with a colourant solution. That is

not really satisfactory because the larger, visible particles
become unevenly coloured and because a high proportion of
finely-divided colourcd material is produccd which imparts u
slight overall hue to the¢ powder, whereas what is requircd is
a white powder. BSpray-drying of coloured crutcher slurries
is a second method which has been suggested but although this
produces satisfactory speckles, the process itself is -
inconvenicent in that the spray-drying towcer nceds to be
cleaned after each batch of speckles is prepared,
interrupting production. Granzlation processes have also
been proposed, but these are extremely labour intensive and
can produce meccy worklmgy conditions in tie Laclory.
Furthermore, unless the processes are carefully controlled,
the resulting speckles can be extremely dense and can

segregate.

We have now discoverced how to munulacturce speckles in u
wide range of siscs which arc non-scpreruting.

In accordance with the present invention there is
provided a process for the production ol coloured speckles
suitable for incorporation into a washing powder which
comprises the steps of

(a) forming a molten mixture comprising a

surfactant which is solid at room temperature
and a colourant;

(b) forming solid material from the molten mixture;

(¢) milling the soiid material to form speckles; and

(d) separating the speckles from extraneous muterial

" by elutriation.

The process of the invention permits the preparation of
speckles which are entirely phosphate-free, which is
desirable for regions in which local laws prohibit the sale
of washing powder containing phosphate. o

The speckles can be prepared from any surfactant which
has a melting poinl suflficicenlly hiph for it bo be liquelied

D,



10

20

25

50

0019413
-3 - cC.1047

and solidified again to Zorm a solid material, such as a
flake or a bead, at room temperature. Although tallow alcohol
ethoxylated with an average of 25 moles of ethylene oxide
per mole of alcohol (hereafter referred to as tallow alcohiol
25E0) is the preferred material, other surfactants can be
used. The melting points of nonionic surfactants arc somc-
what molecular weilght dependent and also dependent on the
degree of branching in the hydrophobic part of the molecule.
Straight chain primary alcohols in the 012—015 range begin
to be sufficicntly solid to bc used in the procecss ol the
invention when they are ethoxylated with about 10 moles of
ethylene'oxide per mole of alcohol. More highly branched
alcohols have lower melting points and very much higher
molecular weights must be reached before sufficiently solid
maverials for use in the invention are encountered.

A11 of the anmionic surfactants which are fusible and
solid at room temperature can be used in this invention.
Ixamples of these are sodium dodecylbenzence sulphonate and
sodium primary alkyl sulphsates.

The surfactant preferably has a melting point of above
5500 and morc prcferably between 40°C and 80°C. ‘

The nature of the colourant is not critical, provided
that it does not interact significantly with any of the
components of the powder. The speckles can be prepared in
any colour desired although darker colours make more visual
impact than light oncs. Bluc is a particularly preferred
colour for speckles since the colourant can then serve as
a blue-whitener in the formulation. Formulations containing
the blue-whitener Polar Brilliant Blue GAW have been
described, and this material is particularly preferred as a
colourant for use in the invention.

Preferred levels of colourant in the speckles are from
0.01 to 0.20% by weight, preferably 0.05 to 0.15% by weight.
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e process in accordance with
the inveniion may be carried out in any manner which
o the formution of solid material, cither in the
Tform of granules or in the form of a coulinuous or
discontinuous film. The preferred manner of performing this
step is to spray a molten mixture of colourant and
surfactant onto a rotating drum through which coolant
passes. Holidified material is then scraped off the
surface of the drum by a knife, normally situated
diamctrically opposite Lo bthe point wherce the spruying
takes place. In this way coloured flakes of surfactant are
produced.

In the next stage of the process the {lakes are millied
to produce speckles of the desired size. We believe that
the optimum diameter for speckles made by the process of
this invention is below 1500 microns, preferably between
500 and 1500 microns. Although the solid flake material
can be milled in any munncr, a particulurly prelerred
manner of carrying out this step is to usce a hammer mill.
This type of mill is described in more detail below, but it
consists essentially of a comminuting device and a sieving
device. "he sieve size cun be altered Lo suit the process
in hand, although only the upper size limit can be
controllec. There is ro control over the amount of fines
material which is produced.

The finul slapge ol Lhe process is a separalbion shupe.
In this stage speckles of the desired size produced by
milling of the coloured, spray-cooled flake material are
separated from extraneous material, principally more
finely-divided material than is required, by an elutriation
Ttechnique. '

Elutriation is a known technique for classifying
particuiate material which has been found especially
suitable for use in the present process. t 1s described
generally on page 899 of the book "Chemical Engineering”
referred to later. Basically, the technique consists in

BAD ORIGINAL @
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blowing a stream of air up a column and introducing
unclassified solid material into the column via a sidce tube.
The air stream carries the more buoyant (and therefore
smaller) particles away, lcuving ihe hcavier ones behind.

In cur application of the technique the velocity of the

air stream is adjustable so that the fraction of extruneous
solid material which is carried away can be controlled.

In our apparatus the elutriation column is trunsparent
so that a visual check c¢an be kept upon the transport
phenomena inside.

The invention will be further described by refercence to
the acooﬁpanying drawing which illustrates schematically
an apparatus for carrying out a process of making washing
powder speckles.

The apparatus consists of &a closed cylindrical vessel
(10) fitted with heating coils (1l1) and a stirrer (12). The

upper end of the vessel (10) is provided with two inlets, one

Tor moriionic narfaclunt and one fos dycobalt, Lhoeoe weing shown

schematically. The lower cnd of the vessel is provided with
an outlet, also shown schematically, for coloured molten
nonionic surfuctant and the outlel leads to a pump (13)
connected to a head (14). The head is arranged above a

drum (15). Supports (16) carry a hollow shaft (17)
on the major axis of the drum by mesns of bearings (not

shown), arranged so that the shaft and drum are rotatable
together. The shaft is hollow and has thc double function
of carrying the drum and also conducting cooling water to
the inside of it. A knife edge (18) is arranged
substantially tangentially to the drum so that the edge
almost touches the surface thereof and both the drum and
the knife edge are positioned vertically above a large
funnel (19) provided with an outlet (20). The outlet
communicates with the feed (21) of a hammer mill (22) which
is an important component of the apparatus of the invention.
A hammer mill, as is known to those skilled in the art,
consists of a screen, above which a high speed rotating

L]
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disc is provided, to which are fixed a number of hammer
bars which are swung outwards by centrifugal force. Two

designs of such mills are illustrated on pages 88% und 884

of "Cremical Ingineering”, volume 2, by ¢ M Coulsorn wund

J F Richardson, published by Pergummon Press, Oxlord, in

1962.

The output from the hammer mill shown scliematically is

commecled Ly liuc (2%) 1o u cielone
gas/vapour outlet (25) and a solids

separator (24) widch has a
outlet (26), the latter

communicating with an elutriation column (27) which is
transparent. The clutriation column is connected through

filter column (28) and manometer valve (29) to a pump (30).

Immediately below elutriation

column (27) is a funnel

(31) leading to a weighirg pan (32), the underside of which
has a discharge (3%) to a storage container (34).
Alternatively a discharge from the elutriation column (27),
shown schematically, by-passes the weighing pan (%2) and

lcads dircclly Lo un ullernutive slorapge contulner (%9).

When used in @ process in accordance wilh the invention,

granules of tallow alcohol 250 are placed in the cylindrical

vessel (10) and hot waler is passed through Lhe healing

coils (11). The stirrer is turned on and when a sufficiently
high temperature has been reached to liquefy the nonionic
suractant, a dyestull, such as Polar Brilliant Blue GAW,

is injected into the molten mass, either in powdered form

or pre-dispersed in & ligquid nonionic surfactant. The

mixture is stirred until homogeneous and is then pumped out
of vessel (12) by pump (1%) and discharges through head (14).
The liquid mixbture falls onto the surface ol the rotating
drum- (15) which is cooled below the melting point of the
coloured tallow alcohol 25EO0 by cold water passed into the

drum through the hollow shaft (17).

The ligquid mixture

consequently solidifies into a film which is scraped off
the surface of the drum by the knife-edge (16) diagonally

opposite the head.
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The solid material which is scraped off fulls into the
funnel (19) and passes out through outlet (20) through the
inlet (21) of the hammer mill (22). In the mill the solid
materizl is milled to & maximum average diameter of 1400/u
and oir lifted throupgh linc (2%) Lo Lhe cyclone sepurulor.
The solid particles separated by the cyclone arc fed into
the elutriation column (P6). Air is sucked into the
column between its base and the funnel (31) by pump (30).

The pressure -and hence the velocity of the air can be measured

and controlled by the manometer/valve (29).

When the rising column of air meets the stream of
milled particles entering the elutriation column (27) some
of the particles are carried with the stream and some fall
down the column into the hopper (3%31). The faster the air
rises the greater the proportion of particles which are
carried up the column. By controlling the pressure
developed by pump (30) using manometer/valve (29) it is
possible to adjust the preoporiicn of particles which are
carricd up the column (P7) and hence Lhe size ol Lhose
which fall into the hopper (31). In the present process
the pregssure is adjusted so that particles in the size
range 500 to 1400 microns fall into the hopper and the
smaller particles are corried up the column with the stream
of air. These smaller particles are removed from the air
strean in filter column (28).

The particles in the size range 500 to 140C microns
are weighed in the weighing pan (%32) and stored until
required in storage containcr (34). Alternatively they can
be Ted directly into the storage container (%5).

When incorporated into a colourless spray-dried washing
powder in an amount of up to 5% by weight, the speckles
produced by the process of the invention are clearly visible
in the powder and do not segregate from it.
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CLAINS:

1. A process for the production of coloured speckles
suitable for incorporation into a washing powder which
comprises thc steps of
(a) forming a molten mixture comprising a
surfactant which is solid at room temperature
and a colourant;
(b) forming solid material from the molten mixbture;
(¢c) milling thec solid material to form speckles; and
(d). separating the speckles from extruncous material
by elutriation.

2. A process 1n accordance with claim 1, wherein the
surfactant comprises a nonionic surfactant.

3. A process in accordance with claim 2, wherein the
nonionic surfactant comprises tallow alcohol 25L0.

4. A process in accordance with any one of the preceding
claims, wherein the mixture ol surfactant and colourant
comprises from 0.01 to 0.20% colourant.

5. A process in accorcance with any one of the preceding
claims, wherein the surfactant has a melting point above
60°C. ‘

6. A process in accordance with any one of the preceding
claims, wherein the solid material is formed by spray-cooling
the molten mixture onto a rotatable drum.

7 A process in accordance with any one of the preceding
claims., wherein the solid material is milled to a maxXimum
diameter of 1500 microns.
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8. A process in accordance with any one of the precceding
claims, wherein the speckles separated from the extraneous

material have diameters in the range 500-1500 microns.
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