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(sj)  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. 





T h i s   i n v e n t i o n   r e l a t e s   to  a  p r o c e s s   f o r   t h e   p r o d u c t i o n  

of  c o l o u r e d   s p e c k l e s   f o r   u se   i n   a  w a s h i n g   p o w d e r   and  to   t h e  

s p e c k l e s   o b t a i n e d   by  t h e   p r o c e s s .  
C o l o u r e d   s p e c k l e s   a re   c o n s i d e r e d   by  m a n u f a c t u r e r s   to  b e  

d e s i r a b l e   c o m p o n e n t s   of  w a s h i n g   p o w d e r s   s i n c e   t h e r e   i s   a  

s u b s t a n t i a l   b o d y   of  e v i d e n c e   Lhat   c u s t o m e r s   p r o f e r   s p e c k l e d  

p o w d e r s   to   p l a i n   o n e s .   H o w e v e r ,   t o   o b t a i n   s p e c k l e s   of  t h e  

c o r r e c t   s i z e   and   s i z e   d i s t r i b u t i o n ,  s o   t h a t   t h e y   have   t h e  

d e s i r e d   a p p e a r a n c e   in   a  w h i t e   p o w d e r ;   and  t o  ' o b t a i n   them  o f  

t h e   d e s i r e d   d e n s i t y   so  t h a t   t h e y   do  n o t   s e g r e g a t e   f r o m   t h e  

body   of  t h e   p o w d e r ,   i s   n o t   at  a l l   e a s y .  

Many  m e t h o d s   of  m a k i n g   s p e c k l e s   have   b e e n   s u g g e s t e d .  

The  s i m p l e s t   i s   p e r h a p s   t h a t   i n  w h i c h   a  p o r t i o n   of  t h e   s p r a y -  



d r i e d   p o w d e r ,   or  a  c o m p o n e n t   of  i t   s u c h   as  s o d i u m   t r i p o l y -  

p h o s p h a t e ,   i s   s p r a y e d   w i t h   a  c o l o u r a n t   s o l u t i o n .   Tha t   i s  

n o t   r e a l l y   s a t i s f a c t o r y   b e c a u s e   t h e   l a r g e r ,   v i s i b l e   p a r t i c l e s  

b e c o m e   u n e v e n l y   c o l o u r e d   and  b e c a u s e   a  h i g h   p r o p o r t i o n   o f  

f i n e l y - d i v i d e d   c o l o u r e d   m a t e r i a l   i s   p r o d u c e d   w h i c h   i m p a r t s   a  

s l i g h t   o v e r a l l   hue  to  t h e   p o w d e r ,   w h e r e a s   w h a t   i s   r e q u i r e d   i s  

a  w h i t e   p o w d e r .   S p r a y - d r y i n g   of  c o l o u r e d   c r u t c h e r   s l u r r i e s  

i s   a  s e c o n d   m e t h o d   w h i c h   has   b e e n   s u g g e s t e d   b u t   a l t h o u g h   t h i s  

p r o d u c e s   s a t i s f a c t o r y   s p e c k l e s ,   t h e   p r o c e s s   i t s e l f   i s  

i n c o n v e n i e n t   i n   t h a t   t h e   s p r a y - d r y i n g   t o w e r   n e e d s   to  b e  

c l e a n e d   a f t e r   e a c h   b a t c h   of  s p e c k l e s   i s   p r e p a r e d ,  
i n t e r r u p t i n g   p r o d u c t i o n .   G r a n u l a t i o n   p r o c e s s e s   h a v e   a l s o  

b e e n   p r o p o s e d ,   b u t   t h e s e   a r e   e x t r e m e l y   l a b o u r   i n t e n s i v e   a n d  

can   p r o d u c e   m e s s y   w o r k i n g   c o n d i t i o n s   in   t h e   f a c t o r y .  

F u r t h e r m o r e ,   u n l e s s   t h e   p r o c e s s e s   a re   c a r e f u l l y   c o n t r o l l e d ,  

t h e   r e s u l t i n g   s p e c k l e s   can   be  e x t r e m e l y   d e n s e   and  c a n  

s e g r e g a t e .  

We  h a v e   now  d i s c o v e r e d   how  to  m a n u f a c t u r e   s p e c k l e s   in  a  

w i d e   r a n g e   of  s i z e s   w h i c h   a r e   n o n - s e g r e g a t i n g .  

In   a c c o r d a n c e   w i t h   t he   p r e s e n t   i n v e n t i o n   t h e r e   i s  

p r o v i d e d   a  p r o c e s s   f o r   t h e   p r o d u c t i o n   of  c o l o u r e d   s p e c k l e s  

s u i t a b l e   f o r   i n c o r p o r a t i o n   i n t o   a  w a s h i n g   p o w d e r   w h i c h  

c o m p r i s e s   t h e   s t e p s   o f  

( a )   f o r m i n g   a  m o l t e n   m i x t u r e   c o m p r i s i n g   a  

s u r f a c t a n t   w h i c h   i s   s o l i d   at   room  t e m p e r a t u r e  
and   a  c o l o u r a n t ;  

(b )   f o r m i n g   s o l i d   m a t e r i a l   f r o m   t h e   m o l t e n   m i x t u r e ;  
( c )   m i l l i n g   t h e   s o l i d   m a t e r i a l   to   f o r m   s p e c k l e s ;   a n d  

(d )   s e p a r a t i n g   t h e   s p e c k l e s   f r o m   e x t r a n e o u s   m a t e r i a l  

by  e l u t r i a t i o n .  

The  p r o c e s s   of  t h e   i n v e n t i o n   p e r m i t s   t h e   p r e p a r a t i o n   o f  

s p e c k l e s   w h i c h   a r e   e n t i r e l y   p h o s p h a t e - f r e e ,   w h i c h   i s  

d e s i r a b l e   f o r   r e g i o n s   i n   w h i c h   l o c a l   l a w s   p r o h i b i t   t h e   s a l e  

of  w a s h i n g   p o w d e r   c o n t a i n i n g   p h o s p h a t e .  

The  s p e c k l e s   can   be  p r e p a r e d   f r o m   any  s u r f a c t a n t   w h i c h  

h a s  a   m e l t i n g   p o i n t   s u f f i c i e n t l y   h i g h   f o r   i t   to  be  l i q u e f i e d  



and  s o l i d i f i e d   a g a i n   to  f o rm  a  s o l i d   m a t e r i a l ,   s u c h   as  a  

f l a k e   or  a  b e a d ,   a t   room  t e m p e r a t u r e .   A l t h o u g h   t a l l o w   a l c o h o l  

e t h o x y l a t e d   w i t h   an  a v e r a g e   of  25  m o l e s   of  e t h y l e n e   o x i d e  

p e r   mo le   of  a l c o h o l   ( h e r e a f t e r   r e f e r r e d   to  as  t a l l o w   a l c o h o l  

25EO)  i s   t h e   p r e f e r r e d   m a t e r i a l ,   o t h e r   s u r f a c t a n t s   can   b e  

u s e d .   The  m e l t i n g   p o i n t s   of  n o n i o n i c   s u r f a c t a n t s   a r e   s o m e -  

w h a t   m o l e c u l a r   w e i g h t   d e p e n d e n t   and  a l s o   d e p e n d e n t   on  t h e  

d e g r e e   of  b r a n c h i n g   in   t h e   h y d r o p h o b i c   p a r t   of  t h e   m o l e c u l e .  

S t r a i g h t   c h a i n   p r i m a r y   a l c o h o l s   i n   t h e   C 1 2 - C 1 5   r a n g e   b e g i n  

to   be  s u f f i c i e n t l y   s o l i d   to  be  u s e d   i n   t h e   p r o c e s s   of  t h e  

i n v e n t i o n   when  t h e y   a re   e t h o x y l a t e d   w i t h   a b o u t   10  m o l e s   o f  

e t h y l e n e   o x i d e   p e r   mole   of  a l c o h o l .   More  h i g h l y   b r a n c h e d  

a l c o h o l s   h a v e   l o w e r   m e l t i n g   p o i n t s   and  v e r y   much  h i g h e r  

m o l e c u l a r   w e i g h t s   m u s t   be  r e a c h e d   b e f o r e   s u f f i c i e n t l y   s o l i d  

m a t e r i a l s   f o r   u s e   in   t h e   i n v e n t i o n   a r e   e n c o u n t e r e d .  

A l l   of   t h e   a n i o n i c   s u r f a c t a n t s   w h i c h   a r e   f u s i b l e   a n d  

s o l i d   a t   r oom  t e m p e r a t u r e   can   be  u s e d   i n   t h i s   i n v e n t i o n .  

E x a m p l e s   of   t h o s e   a r e   s o d i u m   d o d e c y l b e n z e n e   s u l p h o n a t e   a n d  

s o d i u m   p r i m a r y   a l k y l   s u l p h a t e s .  

The  s u r f a c t a n t   p r e f e r a b l y   h a s   a  m e l t i n g   p o i n t   of  a b o v e  

350C  and  more   p r e f e r a b l y   b e t w e e n   40°C  and  8 0 ° C .  

The  n a t u r e   of  t h e   c o l o u r a n t   i s   n o t   c r i t i c a l ,   p r o v i d e d  

t h a t   i t   d o e s   n o t   i n t e r a c t   s i g n i f i c a n t l y   w i t h   any  of  t h e  

c o m p o n e n t s   of  t h e   p o w d e r .   The  s p e c k l e s   can   be  p r e p a r e d   i n  

any   c o l o u r   d e s i r e d   a l t h o u g h   d a r k e r   c o l o u r s   make  more  v i s u a l  

i m p a c t   t h a n   l i g h t   o n e s .   B l u e   i s   a  p a r t i c u l a r l y   p r e f e r r e d  

c o l o u r   f o r   s p e c k l e s   s i n c e   t h e   c o l o u r a n t   c an   t h e n   s e r v e   a s  

a  b l u e - w h i t e n e r   in   t h e   f o r m u l a t i o n .   F o r m u l a t i o n s   c o n t a i n i n g  

t h e   b l u e - w h i t e n e r   P o l a r   B r i l l i a n t   B l u e   GAW  h a v e   b e e n  

d e s c r i b e d ,   and  t h i s   m a t e r i a l   i s   p a r t i c u l a r l y   p r e f e r r e d   as  a  

c o l o u r a n t   f o r   u s e   in   t h e   i n v e n t i o n .  

P r e f e r r e d   l e v e l s   of  c o l o u r a n t   i n   t h e   s p e c k l e s   a r e   f r o m  

0 . 0 1   t o   0 . 2 0 %   by  w e i g h t ,   p r e f e r a b l y   0 . 0 5   to   0 . 1 5 %   by  w e i g h t .  



The  s t e p   (b)   i n   t h e   p r o c e s s   i n   a c c o r d a n c e   w i t h  

t h e   i n v e n t i o n   may  be  c a r r i e d   o u t   i n   any   m a n n e r   w h i c h  

l e a d s   to  t h e   f o r m a t i o n   of  s o l i d   m a t e r i a l ,   e i t h e r   in  t h e  

f o r m   of  g r a n u l e s   or  in   t h e   f o r m   of  a  c o n t i n u o u s   o n  

d i s c o n t i n u o u s   f i l m .   The  p r e f e r r e d   m a n n e r   of  p e r f o r m i n g   t h i s  

s t e p   i s   to  s p r a y   a  m o l t e n   m i x t u r e   of  c o l o u r a n t   a n d  

s u r f a c t a n t   o n t o   a  r o t a t i n g   drum  t h r o u g h   w h i c h   c o o l a n t  

p a s s e s .   S o l i d i f i e d   m a t e r i a l   i s   t h e n   s c r a p e d   o f f   t h e  

s u r f a c e   of  t h e   drum  by  a  k n i f e ,   n o r m a l l y   s i t u a t e d  

d i a m e t r i c a l l y   o p p o s i t e   to  Lhc  p o i n t   w h e r e   t he   s p r a y i n g  

t a k e s   p l a c e .   In  t h i s   way  c o l o u r e d   f l a k e s   of  s u r f a c t a n t   a r e  

p r o d u c e d .  

In  t h e   n e x t   s t a g e   of  t h e   p r o c e s s   t h e   f l a k e s   a re   m i l l e d  

to  p r o d u c e   s p e c k l e s   of  t h e   d e s i r e d   s i z e .   We  b e l i e v e   t h a t  

t h e   o p t i m u m   d i a m e t e r   f o r   s p e c k l e s   made  by  t h e   p r o c e s s   o f  

t h i s   i n v e n t i o n   i s   b e l o w   1500   m i c r o n s ,   p r e f e r a b l y   b e t w e e n  

500  and  1500  m i c r o n s .   A l t h o u g h   t h e   s o l i d   f l a k e   m a t e r i a l  

can   be  m i l l e d   in   any  m a n n e r ,   a  p a r t i c u l a r l y   p r e f e r r e d  

m a n n e r   of  c a r r y i n g   ou t   t h i s   s t e p   i s   to   use  a  hammer  m i l l .  

T h i s   t y p e   of  m i l l   i s   d e s c r i b e d   in   more   d e t a i l   b e l o w ,   b u t   i t  

c o n s i s t s   e s s e n t i a l l y   of  a  c o m m i n u t i n g   d e v i c e   and  a  s i e v i n g  

d e v i c e .   The  s i e v e   s i z e   can   be  a l t e r e d   to  s u i t   t he   p r o c e s s  
in   h a n d ,   a l t h o u g h   o n l y   t h e   u p p e r   s i z e   l i m i t   can  b e  

c o n t r o l l e d .   T h e r e   i s   no  c o n t r o l   o v e r   t h e   amount   of  f i n e s  

m a t e r i a l   w h i c h   i s   p r o d u c e d .  

The  f i n a l  s t a g e   of  the   p r o c e s s   i s   a  s e p a r a t i o n   s t a g e .  

In  t h i s   s t a g e   s p e c k l e s   of  t h e   d e s i r e d   s i z e   p r o d u c e d   b y  

m i l l i n g   of  t h e   c o l o u r e d ,   s p r a y - c o o l e d   f l a k e   m a t e r i a l   a r e  

s e p a r a t e d   f r o m   e x t r a n e o u s   m a t e r i a l ,   p r i n c i p a l l y   m o r e  

f i n e l y - d i v i d e d   m a t e r i a l   t h a n   i s   r e q u i r e d ,   by  an  e l u t r i a t i o n  

t e c h n i q u e .  

E l u t r i a t i o n   i s   a  known  t e c h n i q u e   f o r   c l a s s i f y i n g  

p a r t i c u l a t e   m a t e r i a l   w h i c h   h a s   b e e n   f o u n d   e s p e c i a l l y  

s u i t a b l e   f o r   u s e   i n   t h e   p r e s e n t   p r o c e s s .   I t   i s   d e s c r i b e d  

g e n e r a l l y   on  p a g e   899  of  t h e   b o o k   " C h e m i c a l   E n g i n e e r i n g "  

r e f e r r e d   to   l a t e r .   B a s i c a l l y ,   t h e   t e c h n i q u e   c o n s i s t s   i n  



b l o w i n g   a  s t r e a m   of  a i r   up  a  c o l u m n   and  i n t r o d u c i n g  

u n c l a s s i f i e d   s o l i d   m a t e r i a l   i n t o   t h e   c o l u m n  v i a   a  s i d e   t u b e .  

The  a i r   s t r e a m   c a r r i e s   t he   more  b u o y a n t   ( a n d   t h e r e f o r e  

s m a l l e r )   p a r t i c l e s   away ,   l e a v i n g   t h e   h e a v i e r   o n e s   b e h i n d .  

In  o u r   a p p l i c a t i o n   of  t h e   t e c h n i q u e   t h e   v e l o c i t y   of  t h e  

a i r   s t r e a m   i s   a d j u s t a b l e   so  t h a t   t h e   f r a c t i o n   of  e x t r a n e o u s  

s o l i d   m a t e r i a l   w h i c h   i s   c a r r i e d   away  can   be  c o n t r o l l e d .  

In  our   a p p a r a t u s   t h e   e l u t r i a t i o n   c o l u m n   i s   t r a n s p a r e n t  

so  t h a t   a  v i s u a l   c h e c k   can  be  k e p t   u p o n   t h e   t r a n s p o r t  

p h e n o m e n a   i n s i d e .  

The  i n v e n t i o n   w i l l   be  f u r t h e r   d e s c r i b e d   by  r e f e r e n c e   t o  

t h e   a c c o m p a n y i n g   d r a w i n g   w h i c h   i l l u s t r a t e s   s c h e m a t i c a l l y  

an  a p p a r a t u s   f o r   c a r r y i n g   ou t   a  p r o c e s s   of  m a k i n g   w a s h i n g  

p o w d e r   s p e c k l e s .  

The  a p p a r a t u s   c o n s i s t s   of  a  c l o s e d   c y l i n d r i c a l   v e s s e l  

( 1 0 )   f i t t e d   w i t h   h e a t i n g   c o i l s   ( 1 1 )   and  a  s t i r r e r   ( 1 2 ) .   T h e  

u p p e r   end  of  t h e   v e s s e l   ( 1 0 )   i s   p r o v i d e d   w i t h   two  i n l e t s ,   o n e  
f o r   n o m i o n i c   g u r f a c t a n t   und  one  f o r   d y e s t u f f ,   t h e s e   b e i n g   s h o w n  

s c h e m a t i c a l l y .   The  l o w e r   end  of  t h e   v e s s e l   i s   p r o v i d e d   w i t h  

an  o u t l e t ,   a l s o   shown  s c h e m a t i c a l l y ,   f o r   c o l o u r e d   m o l t e n  

n o n i o n i c   s u r f a c t a n t   and  the   o u t l e t   l e a d s   to  a  pump  ( 1 3 )  

c o n n e c t e d   to  a  h e a d   ( 1 4 ) .   The  h e a d   i s   a r r a n g e d   above   a  

drum  ( 1 5 ) .   S u p p o r t s   ( 1 6 )   c a r r y   a  h o l l o w   s h a f t   ( 1 7 )  

on  t h e   m a j o r   a x i s   of  t h e   drum  by  means   of  b e a r i n g s   ( n o t  

s h o w n ) ,   a r r a n g e d   so  t h a t   t h e   s h a f t   and  drum  a re   r o t a t a b l e  

t o g e t h e r .   The  s h a f t   i s   h o l l o w   and  has   t h e   d o u b l e   f u n c t i o n  

of  c a r r y i n g   t he   drum  and  a l s o   c o n d u c t i n g   c o o l i n g   w a t e r   t o  

t h e   i n s i d e   of  i t .   A  k n i f e   edge   ( 1 8 )   i s   a r r a n g e d  

s u b s t a n t i a l l y   t a n g e n t i a l l y   to   t h e   drum  so  t h a t   t h e   e d g e  

a l m o s t   t o u c h e s   t h e   s u r f a c e   t h e r e o f   and  b o t h   t he   drum  a n d  

t h e   k n i f e   edge   a re   p o s i t i o n e d   v e r t i c a l l y   a b o v e   a  l a r g e  

f u n n e l   ( 1 9 )   p r o v i d e d   w i t h   an  o u t l e t   ( 2 0 ) .   The  o u t l e t  

c o m m u n i c a t e s   w i t h   t h e   f e e d   ( 2 1 )   of  a  hammer   m i l l   ( 22 )   w h i c h  

i s   an  i m p o r t a n t   c o m p o n e n t   of  t h e   a p p a r a t u s   of  t h e   i n v e n t i o n .  

A  hammer  m i l l ,   as  i s   known  to  t h o s e   s k i l l e d   in   t he   a r t ,  

c o n s i s t s   of  a  s c r e e n ,   a b o v e   w h i c h   a  h i g h   s p e e d   r o t a t i n g  



d i s c   i s   p r o v i d e d ,   to  w h i c h   a r e   f i x e d   a  n u m b e r   of  h a m m e r  

b a r s   w h i c h   a r e   swung  o u t w a r d s   by  c e n t r i f u g a l   f o r c e .   Two 

d e s i g n s   of  s u c h   m i l l s   a r e   i l l u s t r a t e d   on  p a g e s   883  and  8 8 4  

of  " C h e m i c a l   v o l u m e   2,  by  J  M  C o u l s o n   a n d  

J  F  R i c h a r d s o n ,   p u b l i s h e d   by  P e r g a m m o n   P r e s s ,   O x f o r d ,   i n  

1 9 6 2 .  

The  o u t p u t   f rom  t h e   hammer   m i l l   shown  s c h e m a t i c a l l y   i s  
c o n n e c t e d   by  l i n e   ( 2 3 )  t o   a  c y c l o n e   s e p a r a t o r   ( 2 4 )   w h i c h   has   a  
g a s / v a p o u r   o u t l e t   ( 2 5 )   and  a  s o l i d s   o u t l e t   ( 2 6 ) ,   t h e   l a t t e r  

c o m m u n i c a t i n g   w i t h   an  e l u t r i a t i o n   c o l u m n   ( 2 7 )   w h i c h   i s  

t r a n s p a r e n t .   The  c l u t r i a t i o n   c o l u m n   i s   c o n n e c t e d   t h r o u g h  

f i l t e r   c o l u m n   ( 2 8 )   and  m a n o m e t e r   v a l v e   ( 2 9 )   to  a  pump  ( 3 0 ) .  

I m m e d i a t e l y   b e l o w   e l u t r i a t i o n   c o l u m n   ( 2 7 )   i s   a  f u n n e l  

( 3 1 )   l e a d i n g   to   a  w e i g h i n g   p a n   ( 3 2 ) ,   t h e   u n d e r s i d e   of  w h i c h  

h a s   a  d i s c h a r g e   ( 3 3 )   to  a  s t o r a g e   c o n t a i n e r   ( 3 4 ) .  

A l t e r n a t i v e l y   a  d i s c h a r g e   f r o m   t h e   e l u t r i a t i o n   c o l u m n   ( 2 7 ) ,  

shown   s c h e m a t i c a l l y ,   b y - p a s s e s   t h e   w e i g h i n g   pan   ( 3 2 )   a n d  

l e a d s   d i r e c t l y   Lo  an  a l t e r n a t i v e   s t o r a g e   c o n t a i n e r   ( 3 5 ) .  

When  u s e d   in  a  p r o c e s s  i n   a c c o r d a n c e   w i t h   the  i n v e n t i o n ,  

g r a n u l e s   of  t a l l o w   a l c o h o l   25EO  a r e   p l a c e d   in  t he   c y l i n d r i c a l  

v e s s e l   ( 1 0 )   and  h o t   w a t e r   i s   p a s s e d   t h r o u g h   the  h e a t i n g  

c o i l s   ( 1 1 ) .   The  s t i r r e r   i s   t u r n e d   on  and  when  a  s u f f i c i e n t l y  

h i g h   t e m p e r a t u r e   has   b e e n   r e a c h e d   to   l i q u e f y   t he   n o n i o n i c  

s u r a c t a n t ,   a  d y e s t u f f ,   s u c h   as  P o l a r   B r i l l i a n t   B lue   GAW, 

i s   i n j e c t e d   i n t o   t h e   m o l t e n   m a s s ,   e i t h e r   in   p o w d e r e d   f o r m  

or  p r e - d i s p e r s e d   in   a  l i q u i d   n o n i o n i c   s u r f a c t a n t .   T h e  

m i x t u r e   i s   s t i r r e d   u n t i l   h o m o g e n e o u s   and  i s   t h e n   pumped   o u t  

of   v e s s e l   ( 1 2 )   by  pump  ( 1 3 )   and   d i s c h a r g e s   t h r o u g h   h e a d   ( 1 4 ) .  

The  l i q u i d   m i x t u r e   f a l l s   o n t o   t h e   s u r f a c e   of  t h e   r o t a t i n g  

drum-  ( 1 5 )   w h i c h   i s   c o o l e d   b e l o w   t h e   m e l t i n g   p o i n t   of  t h e  

c o l o u r e d   t a l l o w   a l c o h o l   25EO  by  c o l d   w a t e r   p a s s e d   i n t o   t h e  

drum  t h r o u g h   t h e   h o l l o w   s h a f t   ( 1 7 ) .   The  l i q u i d   m i x t u r e  

c o n s e q u e n t l y   s o l i d i f i e s   i n t o   a  f i l m   w h i c h  i s   s c r a p e d   o f f  

t h e   s u r f a c e   of  t h e   drum  by  t h e   k n i f e - e d g e   (16 )   d i a g o n a l l y  

o p p o s i t e   t h e   h e a d .  



The  s o l i d   m a t e r i a l   w h i c h   i s   s c r a p e d   o f f   f a l l s   i n t o   t h e  

f u n n e l   ( 1 9 )   and  p a s s e s   ou t   t h r o u g h   o u t l e t   ( 20 )   t h r o u g h   t h e  

i n l e t   ( 2 1 )   of  t h e   hammer   m i l l   ( 2 2 ) .   In  t he   m i l l   t h e   s o l i d  

m a t e r i a l   i s   m i l l e d   to  a  maximum  a v e r a g e   d i a m e t e r   of  1 4 0 0 / u  
and  a i r   l i f t e d   t h r o u g h   l i n e   ( 2 3 )   to  the  c y c l o n e   s e p a r a t o r .  

The  s o l i d   p a r t i c l e s   s e p a r a t e d   by  t h e   c y c l o n e   a rc   f e d   i n t o  

t h e   e l u t r i a t i o n   c o l u m n   ( 2 6 ) .   A i r   i s   s u c k e d   i n t o   t h e  

c o l u m n   b e t w e e n   i t s   b a s e   and  t h e   f u n n e l   (31 )   by  pump  ( 3 0 ) .  

The  p r e s s u r e  a n d   h e n c e   t h e   v e l o c i t y   of  t h e   a i r   can   be  m e a s u r e d  

and  c o n t r o l l e d   by  t h e   m a n o m e t e r / v a l v e   ( 2 9 ) .  

When  t h e   r i s i n g   c o l u m n   of  a i r   m e e t s   t he   s t r e a m   o f  

m i l l e d   p a r t i c l e s   e n t e r i n g   t h e   e l u t r i a t i o n   c o l u m n   ( 2 7 )   s o m e  

of  t he   p a r t i c l e s   a r e   c a r r i e d   w i t h   t h e   s t r e a m   and  some  f a l l  

down  t h e   c o l u m n   i n t o   t h e   h o p p e r   ( 3 1 ) .   The  f a s t e r   t h e   a i r  

r i s e s   t h e   g r e a t e r   t h e   p r o p o r t i o n   of  p a r t i c l e s   w h i c h   a r e  
c a r r i e d   up  t h e   c o l u m n .   By  c o n t r o l l i n g   the   p r e s s u r e  

d e v e l o p e d   by  pump  ( 3 0 )  u s i n g   m a n o m e t e r / v a l v e   ( 2 9 )   i t   i s  

p o s s i b l e   to  a d j u s t   t h e   p r o p o r t i o n   of  p a r t i c l e s   w h i c h   a r e  

c a r r i e d   up  t h e   c o l u m n   ( 2 7 )   and  h e n c e   the  s i z e   of  t h o s e  

w h i c h   f a l l   i n t o   t h e   h o p p e r   ( 3 1 ) .   In  t he   p r e s e n t   p r o c e s s  
t h e   p r e s s u r e   i s   a d j u s t e d   so  t h a t   p a r t i c l e s   in   t he   s i z e  

r a n g e   500  to  1400   m i c r o n s   f a l l   i n t o   t h e   h o p p e r   and  t h e  

s m a l l e r   p a r t i c l e s   a r e   c a r r i e d   up  t h e   co lumn   w i t h   t h e   s t r e a m  

of  a i r .   T h e s e   s m a l l e r   p a r t i c l e s   a r e   r e m o v e d   f rom  the   a i r  

s t r e a m   i n   f i l t e r   c o l u m n   ( 2 8 ) .  

The  p a r t i c l e s   in   t h e   s i z e   r a n g e   500  to  1400  m i c r o n s  

a re   w e i g h e d   i n   t h e   w e i g h i n g   pan   ( 3 2 )   and  s t o r e d   u n t i l  

r e q u i r e d   in   s t o r a g e   c o n t a i n e r   ( 3 4 ) .   A l t e r n a t i v e l y   t h e y   c a n  

be  f e d   d i r e c t l y   i n t o   t h e   s t o r a g e   c o n t a i n e r   ( 3 5 ) .  

W h e n  i n c o r p o r a t e d   i n t o   a  c o l o u r l e s s   s p r a y - d r i e d   w a s h i n g  

p o w d e r   in   an  a m o u n t   of  up  to   5%  by  w e i g h t ,   t he   s p e c k l e s  

p r o d u c e d   by  t h e   p r o c e s s   of  t h e   i n v e n t i o n   a re   c l e a r l y   v i s i b l e  

in   t h e   p o w d e r   and  do  n o t   s e g r e g a t e   f r o m   i t .  



1.  A  p r o c e s s   f o r   t h e   p r o d u c t i o n   of  c o l o u r e d   s p e c k l e s  

s u i t a b l e   f o r   i n c o r p o r a t i o n   i n t o   a  w a s h i n g   p o w d e r   w h i c h  

c o m p r i s e s   t h e   s t e p s   o f  

( a )   f o r m i n g   a  m o l t e n   m i x t u r e   c o m p r i s i n g   a  

s u r f a c t a n t   w h i c h   i s   s o l i d   a t   room  t e m p e r a t u r e  

and   a  c o l o u r a n t ;  

(b )   f o r m i n g   s o l i d   m a t e r i a l   f r o m   t h e   m o l t e n   m i x t u r e ;  
( c )   m i l l i n g   t h e   s o l i d   m a t e r i a l   to   f o r m   s p e c k l e s ;   a n d  

(d )   s e p a r a t i n g   t h e   s p e c k l e s   f r o m   e x t r a n e o u s   m a t e r i a l  

by  e l u t r i a t i o n .  

2.  A  p r o c e s s   i n   a c c o r d a n c e   w i t h   c l a i m   1,  w h e r e i n   t h e  

s u r f a c t a n t   c o m p r i s e s   a  n o n i o n i c   s u r f a c t a n t .  

3.  A  p r o c e s s   i n   a c c o r d a n c e   w i t h   c l a i m   2,  w h e r e i n   t h e  

n o n i o n i c   s u r f a c t a n t   c o m p r i s e s   t a l l o w   a l c o h o l   2 5 E O .  

4.  A  p r o c e s s   i n   a c c o r d a n c e   w i t h   a n y  o n e   of  t h e   p r e c e d i n g  

c l a i m s ,   w h e r e i n   t h e   m i x t u r e   of  s u r f a c t a n t   and   c o l o u r a n t  

c o m p r i s e s   f r o m   0 . 0 1   to   0 . 2 0 %   c o l o u r a n t .  

5.  A  p r o c e s s   i n   a c c o r d a n c e   w i t h   a n y  o n e   of  t h e   p r e c e d i n g  

c l a i m s ,   w h e r e i n   t h e   s u r f a c t a n t   h a s   a  m e l t i n g   p o i n t   a b o v e  
6 0 ° C .  

6.  A  p r o c e s s   i n   a c c o r d a n c e  w i t h   any  one  of  t h e   p r e c e d i n g  

c l a i m s ,   w h e r e i n   t h e   s o l i d   m a t e r i a l   i s   f o r m e d   by  s p r a y - c o o l i n g  
t h e   m o l t e n   m i x t u r e   o n t o   a  r o t a t a b l e   d r u m .  

7.  A  p r o c e s s   i n   a c c o r d a n c e   w i t h   any  one  of  t h e   p r e c e d i n g  

c l a i m s ,   w h e r e i n   t h e   s o l i d   m a t e r i a l   i s   m i l l e d   to   a  m a x i m u m  

d i a m e t e r   of   1500   m i c r o n s .  



8.  A  p r o c e s s   in   a c c o r d a n c e   w i t h   any  one  of  t h e   p r e c e d i n g  

c l a i m s ,   w h e r e i n   t h e   s p e c k l e s   s e p a r a t e d   f r o m   t h e   e x t r a n e o u s  

m a t e r i a l   h ave   d i a m e t e r e   in   t h e   r a n g e   5 0 0 - 1 5 0 0   m i c r o n s .  
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