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@  Soap  powders  and  a  process  for  their  manufacture. 

Spray-dried  or  spray-cooled  soap  particles  are  coated 
with  water-soluble  inorganic  substances,  at  least  80%  of 
which  are  of  a  particle  size  below  100  microns.  This 
improves  wetting,  dispersion  and  dissolution  characteris- 
tics.  The  coating  is  particularly  appropriate  to  soap  particles 
containing  substantial  proportions  of  longer  chain  unsatu- 
rated  soaps  such  as  those  derived  from  oleic  acid,  which 
tend  to  be  softer  than  conventional  tallow/coconut-derived 
materials. 



T h i s   i n v e n t i o n   r e l a t e s   to  s o a p   p o w d e r s   and  to  a  

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

The  w e t t i n g ,   d i s p e r s i o n   and  s o l u b i l i t y   c h a r a c t e r i s t i c s  

of  s o a p   p o w d e r s   a r e   a  c o n t i n u i n g   p r o b l e m   to  t he   i n d u s t r y  

and  much  e f f o r t   has   been   e x p e n d e d   o v e r   t he   y e a r s   i n  

i m p r o v i n g   t h e m .   For  e x a m p l e ,   i t   is  d i s c l o s e d   in  B r i t i s h  

P a t e n t   No  9 0 7 , 4 9 4   t h a t   g r a n u l a r   s o a p   c o m p o s i t i o n s   need  t o  

be  f i n e l y - d i v i d e d   to  e n s u r e   r a p i d   s o l u t i o n   bu t   t h a t   f i n e s  

l e a d   to  c l o t t i n g .   T h i s   can   be  a v o i d e d ,   i t   is   s t a t e d ,   b y  

t h e   a d d i t i o n   of  a  s o d i u m   a c e t a t e   or  s o d i u m   b e n z o a t e  

a n t i - l u m p i n g   a g e n t   in  g r a n u l a r   f o r m .   A  d i f f e r e n t   s o l u t i o n  

to  t h i s   same  p r o b l e m   of  c l o t t i n g   is  p r o p o s e d   in  U n i t e d  

S t a t e s   P a t e n t   No  2 , 9 4 0 , 9 3 5   in  w h i c h   an  a l k a l i   m e t a l   x y l e n e  

s u l p h o n a t e   and  an  a l k a l i   m e t a l   s i l i c a t e   or   c a r b o n a t e   a r e  

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

s p r a y - d r y i n g .  

We  h a v e   now  d i s c o v e r e d   t h a t   c l o t t i n g   of  s p r a y - d r i e d  

s o a p   p o w d e r s   can  be  r e d u c e d   by  c o a t i n g   the   p o w d e r   w i t h   a  

f i n e l y - d i v i d e d   w a t e r - s o l u b l e   i n o r g a n i c   s a l t .  



A c c o r d i n g l y ,   t h e   p r e s e n t   i n v e n t i o n   p r o v i d e s  

s p r a y - d r i e d   p a r t i c l e s   c o m p r i s i n g   a  m a j o r   p r o p o r t i o n   o f  

w a t e r - s o l u b l e   s o a p   and  h a v i n g   an  a v e r a g e   d i a m e t e r   o f  

3 0 0 - 7 0 0   m i c r o n s   c o a t e d   w i t h   p a r t i c l e s   of  an  i n o r g a n i c  

s u b s t a n c e ,   c h a r a c t e r i s e d   in  t h a t   t he   i n o r g a n i c   s u b s t a n c e  

is   w a t e r - s o l u b l e   and  t h a t   a t   l e a s t   80%  by  w e i g h t   of  i t s  

p a r t i c l e s   have   an  a v e r a g e   d i a m e t e r   of  l e s s   t h a n   1 0 0  

m i c r o n s .  

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

f i n e l y - d i v i d e d   i n o r g a n i c   s a l t s   has   been   s u g g e s t e d   b e f o r e ,  
in  U n i t e d   S t a t e s   P a t e n t   No  2 , 7 1 5 , 1 1 0 .   H o w e v e r   t he   i n v e n t o r  

f o u n d   t h a t   t he   t r e a t m e n t   l ed   to  no  i m p r o v e m e n t   in  t h e  

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

c o n s e q u e n t l y   r e j e c t e d   i t   in  f a v o u r   of  a  t r e a t m e n t   w i t h  

g a s e o u s   c a r b o n   d i o x i d e .   I t   is   n o t   c l e a r   why  the   t r e a t m e n t  

w i t h   i n o r g a n i c   s a l t   was  f o u n d   i n e f f e c t i v e ,   b u t   we  b e l i e v e  

i t   to  have   b e e n   a  c o n s e q u e n c e   of  t h e   r e l a t i v e   p a r t i c l e  

s i z e s   of  t he   s p r a y - d r i e d   s o a p   and  the   i n o r g a n i c   s a l t .   T h e  

s i z e s   w h i c h   we  s p e c i f y   a r e   c r i t i c a l   to  o b t a i n i n g   t h e  

e f f e c t .  

U n i t e d   S t a t e s   P a t e n t   No  2 , 5 9 2 , 5 3 5   a l s o   d i s c l o s e s   t h e  

c o a t i n g   of  s o a p   w i t h   h y g r o s c o p i c   s a l t s ,   s u c h   as  p h o s p h a t e s ,  

to   r e d u c e   l o s s   of  m o i s t u r e   f rom  s p r a y - d r i e d   s o a p   p a r t i c l e s  

and  c o n s e q u e n t l y   to  r e d u c e   d u s t i n g .   H o w e v e r   t he   c r i t i c a l  

s i z e   r e l a t i o n s h i p s   w h i c h   we  s p e c i f y   a r e   n o t   r e f e r r e d   to  i n  

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

B r i t i s h   P a t e n t   Nos  1 , 4 0 1 , 7 2 6   and  1 , 4 6 3 , 9 7 8   r e l a t e   t o  

p a r t i c l e s   c o n t a i n i n g   m a j o r   p r o p o r t i o n s   of  s o a p s   a n d  

l i m e - s o 3 p   d i s p e r s a n t s   s u c h   as  e t h e r   s u l p h a t e s .   I t   w a s  

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

a f f e c t e d   t he   s o l u b i l i t y   p r o p e r t i e s   of  t h e   s o a p   p a r t i c l e s  

and  i t   was  p r o p o s e d   to  c o u n t e r a c t   t h a t   by  i m p r e g n a t i n g   t h e m  

w i t h   s m e c t i t e   c l a y   p a r t i c l e s   h a v i n g   a  s i z e   b e l o w   50 

m i c r o n s .   H o w e v e r   s u c h   p a r t i c l e s   a r e   n o t   w a t e r - s o l u b l e   a n d  

so  w i l l   r e m a i n   in  s u s p e n s i o n   in  t h e   wash  l i q u o r ,   w h i c h   m a y  

n o t   be  d e s i r a b l e .  



As  s t a t e d   a b o v e   the   r e l a t i o n s h i p   of  the   p a r t i c l e   s i z e  

of   the   w a t e r - s o l u b l e   s o a p   p a r t i c l e   to  t h a t   of  the   c o a t i n g  

p a r t i c l e   of  i n o r g a n i c   s a l t   is  an  i m p o r t a n t   f e a t u r e   of  t h i s  

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

v a r y   f rom  3 0 0 - 7 0 0   m i c r o n s ,   p r e f e r a b l y   5 0 0 - 6 0 0   m i c r o n s ,   i n  

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

is   s u c h   t h a t   a t   l e a s t   80%  by  w e i g h t   of  them  a r e   l e s s   t h a n  

100  m i c r o n s ,   p r e f e r a b l y   l e s s   t h a n   50  m i c r o n s .   The  r a t i o   o f  

the   d i a m e t e r   of  the   s o a p   p a r t i c l e s   to  t h a t   of  t he   c o a t i n g  

p a r t i c l e s   is   p r e f e r a b l y   f rom  6 :1   to  8 : 1 ,   m o s t   p r e f e r a b l y  

7 : 1 .  

The  s p r a y - d r i e d   s o a p - c o n t a i n i n g   p a r t i c l e s   need   n o t  

c o n s i s t   e n t i r e l y   of  s o a p ,   b u t   may  c o n t a i n   up  to  49%  b y  

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

a r e   d e t e r g e n c y   b u i l d e r s ,   foam  b o o s t e r s  o r   f o a m  

s u p p r e s s a n t s ,   p o w d e r   s t r u c t u r a n t s ,   a n t i - o x i d a n t s ,   s o f t e n i n g  

a g e n t s   and  w a t e r .   P r e f e r a b l y   t h e   p a r t i c l e s   c o m p r i s e   f r o m  

60-80%  by  w e i g h t   of  s o a p .  
The  t e r m   ' s p r a y - d r i e d '   is   u sed   h e r e i n   as  a  c o n v e n i e n t  

s h o r t h a n d .   Soap  p o w d e r s   a r e   e i t h e r   p r o d u c e d   b y  

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

i n t o   a  h o t   d r y i n g   g a s ,   or  by  s p r a y - c o o l i n g ,   in  w h i c h   h o t t e r  

s l u r r y   is  s p r a y e d   i n t o   r e l a t i v e l y   c o l d   d r y i n g   g a s ,   a n d  

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

b o t h   s p r a y - d r y i n g   and  s p r a y - c o o l i n g .   A l l   of  t h e s e  

p r o c e s s e s   a r e   i n c l u d e d   w i t h i n   t he   t e r m   ' s p r a y - d r i e d '   a s  

u s e d   h e r e i n .  

S i m i l a r l y ,   t he   t e r m   ' c o a t e d '   is   u sed   h e r e i n   to  d e n o t e  

a  s i t u a t i o n   w h e r e   a  p l u r a l i t y   of  p a r t i c l e s   of  t h e  

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

s p r a y - d r i e d   s o a p   p a r t i c l e s .   I t   d o e s   n o t   n e c e s s a r i l y   i m p l y  

t h a t   so  many  a r e   a d h e r e n t   t h a t   t h e   s o a p   p a r t i c l e   i s  

c o m p l e t e l y   c o a t e d .   I t   is  w i t h i n   t he   s c o p e   of  t he   i n v e n t i o n  

f o r   i t   to  be  o n l y   p a r t l y   s o .  

The  n a t u r e   of  t he   w a t e r - s o l u b l e   s o a p   is  no t   c r i t i c a l  

to  t h e   i n v e n t i o n .   For   e c o n o m i c   r e a s o n s   i t   w i l l   n o r m a l l y   b e  



a  s o d i u m   or  p o t a s s i u m   s o a p ,   b u t   any  o t h e r   c a t i o n   w i l l   b e  

s a t i s f a c t o r y   p r o v i d e d   t h a t   i t   is   n o n - t o x i c   and  d o e s   n o t  

c a u s e   u n w a n t e d   s i d e   e f f e c t s   in  t he   c o m p o s i t i o n .   The  f a t t y  
a c i d   c o m p o n e n t   of  t he   s o a p   may  be  d e r i v e d   f rom  m i x t u r e s   o f  

s a t u r a t e d   and  p a r t i a l l y   u n s a t u r a t e d   f a t t y   a c i d s   in  t h e  

CS-C26  c h a i n   l e n g t h   r e g i o n .   C o c o n u t   o i l   and  t a l l o w ,  

w h i c h   a r e   t he   t r a d i t i o n a l   s o a p - m a k i n g   m a t e r i a l s   a r e  

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

c o n t a i n i n g   p r e d o m i n a n t l y   C12  and  Cl4  s a t u r a t e d   f a t t y  

a c i d s   and  t h e   l a t t e r   s a t u r a t e d   C14  and  C18  a c i d s   a n d  

m o n o - u n s a t u r a t e d   Cl6  a c i d s .   H o w e v e r ,   t h e   i n v e n t i o n   i s  

a l s o   p a r t i c u l a r l y   a p p l i c a b l e   to  s o a p s   f o r m e d   f rom  f a t t y  

a c i d   m i x t u r e s   c o n t a i n i n g   h i g h   p r o p o r t i o n s   of  u n s a t u r a t e d  

a c i d s   s u c h   as  o l e i c   a c i d   and  l i n o l e i c   a c i d .   T h e s e   s o a p s  
t e n d   to  be  s o f t   and  c r e e p y   when  in  s p r a y - d r i e d   fo rm  and  t h e  

c o a t i n g   of  t he   i n v e n t i o n   is   e s p e c i a l l y   s u i t a b l e   f o r  

i m p r o v i n g   t h e i r   p o w d e r   p r o p e r t i e s .   S u n f l o w e r   s e e d   o i l   i s  

an  e x a m p l e   of  an  o i l   w h i c h   c o n t a i n s   f a t t y   a c i d s   of  t h i s  

t y p e .   When  the   s p r a y - d r i e d   p a r t i c l e s   c o n t a i n   a n  

u n s a t u r a t e d   f a t t y   a c i d   h a v i n g   16  or   more  c a r b o n   a t o m s   t h e n  

i t   is  p r e f e r r e d   t h a t   t h e   c o n t e n t   of  t h i s   a c i d   s h o u l d   be  25% 

or   more  by  w e i g h t   of  t he   p a r t i c l e .  

The  s o a p   p a r t i c l e s   may  a l s o   c o n t a i n   a n i o n i c  

s u r f a c t a n t s   in  a m o u n t s   up  to  15%  by  w e i g h t   of  t he   p a r t i c l e .  

The  n a t u r e   of  t he   a n i o n i c   s u r f a c t a n t   is   no t   c r i t i c a l ,   a n y  
of   t he   s u r f a c t a n t s   c o n v e n t i o n a l l y   u sed   or   p r o p o s e d   f o r   u s e  

in  f a b r i c   w a s h i n g   p o w d e r s   b e i n g   s u i t a b l e .   E x a m p l e s   o f  

t h e s e   a r e   s o d i u m   a l k y l   b e n z e n e   s u l p h o n a t e s ,   p r e f e r a b l y  

C 1 0 - C 1 4   a l k y l ,   s o d i u m   p r i m a r y   and  s e c o n d a r y   a l k y l  

s u l p h a t e ,   p r e f e r a b l y   C 1 0 - C 2 2   a l k y l ,   o l e f i n e   s u l p h o n a t e  

s a l t s   and  s o d i u m   a l k a n e   s u l p h o n a t e s .  

The  s o a p   p a r t i c l e s   may  a l s o   c o n t a i n   n o n i o n i c  

s u r f a c t a n t s   in  a m o u n t s   up  to  a b o u t   30%  by  w e i g h t   of  t h e  

p a r t i c l e s .   E t h o x y l a t e d   and  p r o p o x y l a t e d   p r i m a r y   a n d  

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

p r i m a r y   a l c o h o l s   c o n t a i n i n g   7  to   25  c a r b o n   a t o m s  



e t h o x y l a t e d   w i t h   f rom  5  to  30  m o l e s   of  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   b e i n g   mos t   p r e f e r r e d .  

As  has   been   s a i d ,   the   i n v e n t i o n   is   p a r t i c u l a r l y  

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

e x a m p l e s   of  c o m p o n e n t s   w h i c h   may  make  the   p a r t i c l e s   s o f t  

a r e   p o l y e t h y l e n e   g l y c o l s ,   e t h o x y l a t e d   a l k a n o l a m i d e s ,   a l k y l  

p h o s p h o r i c   a c i d   e s t e r s   and  q u a t e r n a r y   ammonium  s a l t s .  

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

s p r a y - d r i e d   s o a p   p a r t i c l e s   is  p r e f e r a b l y   p r e s e n t   in  a n  

a m o u n t   of  f rom  3  to  25%  by  w e i g h t   of  t he   t o t a l   s o a p   p o w d e r  

f o r m u l a t i o n .   The  l o w e r   a m o u n t   is  the   g e n e r a l   l e v e l   w h i c h  

w i l l   n o r m a l l y   be  u sed   when  the   s a l t   is  o n l y   p e r f o r m i n g   a  

c o a t i n g   f u n c t i o n ,   w h e r e a s   t he   u p p e r   a m o u n t   is   t he   m a x i m u m  

a m o u n t   w h i c h   w i l l   n o r m a l l y   be  used   when  t he   s a l t   p e r f o r m s   a  

f u n c t i o n   in  a d d i t i o n   to  c o a t i n g ,   s u c h   as  d e t e r g e n c y  

b u i l d i n g   or  b l e a c h i n g .  

E x a m p l e s   of  s u i t a b l e   s a l t s ,   w i t h i n   w h i c h   t e r m   a r e  

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

w a t e r - s o l u b l e   p h o s p h a t e s ,   c a r b o n a t e s ,   p e r c a r b o n a t e s ,  

b o r a t e s ,   p e r b o r a t e s ,   s u l p h a t e s   and  m e t a s i l i c a t e s   a n d  

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

s a l t s .   In  a d d i t i o n   to  t he   i n o r g a n i c   c o m p o u n d s   r e f e r r e d   t o  

a b o v e ,   b u t   no t   as  an  a l t e r n a t i v e   to  t h e m ,   c e r t a i n   o r g a n i c  

c o m p o u n d s   can  be  u sed   f o r   c o a t i n g .   E x a m p l e s   of  s u c h  

c o m p o u n d s   a r e   t he   s a l t s   of  n i t r i l o t r i a c e t i c   a c i d ,  

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

e t h y l e n e   d i a m i n e .  

The  i n v e n t i o n   p r o v i d e s ,   in  a  s e c o n d   a s p e c t ,   a  p r o c e s s  
f o r   t he   m a n u f a c t u r e   of  s p r a y - d r i e d   p a r t i c l e s   c o m p r i s i n g   a  

m a j o r   p r o p o r t i o n   of  a  w a t e r - s o l u b l e   s o a p   i n o r g a n i c  

s u b s t a n c e ,   a t   l e a s t   80%  of  w h i c h   have   an  a v e r a g e   d i a m e t e r  

of  l e s s   t h a n   100  m i c r o n s ,   c h a r a c t e r i s e d   by  f o r m i n g   a  

m i x t u r e   of  the   two  t y p e s   of  p a r t i c l e ,   i m p a r t i n g   r e l a t i v e  

m o t i o n   to  them  and  s p r a y i n g   them  w i t h   an  a q u e o u s   s o l u t i o n  

of  a  b i n d e r .  

The  n a t u r e   of  t he   b i n d e r ,   w h i c h   e n s u r e s   a d h e s i o n  



b e t w e e n   the   s p r a y - d r i e d   s o a p   p a r t i c l e s   and  t he   i n o r g a n i c  

s a l t   p a r t i c l e s   is  no t   c r i t i c a l ,   c o n v e n t i o n a l   b i n d e r s   s u c h  

as  w a t e r ,   s o d i u m   s i l i c a t e   s o l u t i o n   and  s o d i u m   c a r b o x y m e t h y l  
c e l l u l o s e   s o l u t i o n   b e i n g   s a t i s f a c t o r y .   In  t he   c a s e   o f  

s o d i u m   s i l i c a t e   s o l u t i o n ,   3-10%  by  w e i g h t   b a s e d   on  t h e  

t o t a l   s o a p   p o w d e r   c o m p o s i t i o n ,   in  t he   form  of  a  20-60%  w / v  

s o l u t i o n ,   wou ld   be  a  t y p i c a l   a m o u n t   of  b i n d e r   to  be  u s e d .  

I t   is  p o s s i b l e   to  p e r f o r m   t he   p r o c e s s   of  t he   i n v e n t i o n  

in  a  number   of  the   c o n v e n t i o n a l   g r a n u l a t i n g   a p p a r a t u s .   One  

s u c h   a p p a r a t u s   is  t he   E i r i c h   pan  ( r e g i s t e r e d   t r a d e   m a r k )  

w h i c h   is  an  i n c l i n e d   pan  r o t a t a b l e   a b o u t   i t s   m a j o r   a x i s .  

A n o t h e r   is  t he   S c h u g i   m i x e r   ( r e g i s t e r e d   t r a d e   mark)   w h i c h  

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

r i b b o n - l i k e   m i x i n g   b l a d e s   r o t a t a b l e   a b o u t   t he   m a j o r   a x i s   o f  

t h e   c y l i n d e r .   W h i c h e v e r   of  t h e s e   a p p a r a t u s   is   u s e d ,   t h e  

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

t h r o u g h   w h i c h   warm  a i r   is   p u m p e d ,   so  s i n c e   i t   is  n e c e s s a r y  
to  have   a  f l u i d i s e d   bed  a p p a r a t u s   a v a i l a b l e   and  s i n c e   i t   i s  

p o s s i b l e   to  c a r r y   o u t   t h e   c o a t i n g   p r o c e s s   ab  i n i t i o   in  a  

f l u i d i s e d   bed ,   i t   is  p r e f e r r e d   to  c a r r y   o u t   the   p r o c e s s   i n  

t h a t   w a y .  
In  t he   f o l l o w i n g   E x a m p l e ,   a  p r o c e s s   of  c o a t i n g   i n  

a c c o r d a n c e   w i t h   t he   i n v e n t i o n   is  d e s c r i b e d .  

E x a m p l e  

S p r a y - d r i e d   p a r t i c l e s   c o n t a i n i n g   a  m a j o r   p r o p o r t i o n   o f  

s o a p   and  h a v i n g   t he   c o m p o s i t i o n   shown  b e l o w   were   p r e p a r e d  

by  c o n v e n t i o n a l   s l u r r y - m a k i n g   and  s p r a y - d r y i n g   t e c h n i q u e s  

in  two  s i z e   r a n g e s ,   450  and  350  m i c r o n s .   The  r e s u l t a n t  

p a r t i c l e s   a r e   s u b s e q u e n t l y   r e f e r r e d   to  as  ' c o r e   p a r t i c l e s ' .  



P a r t s   by  W e i g h t  

A  m i x t u r e   of  f i n e l y - d i v i d e d   i n o r g a n i c   s a l t s   s u i t a b l e  

f o r   f o r m i n g   a  c o a t i n g   on  the   a b o v e   s p r a y - d r i e d   p a r t i c l e s  

was  t h e n   p r e p a r e d .   The  c o m p o s i t i o n   is  shown  b e l o w  

P a r t s  

The  c o r e   p a r t i c l e s   and  the   m i x t u r e   of  i n o r g a n i c   s a l t s ,  

t o g e t h e r   w i t h   25  p a r t s   of  s o d i u m   p e r b o r a t e   were   t h e n   p l a c e d  

in  an  A n h y d r o   ( r e g i s t e r e d   t r a d e   mark)   f l u i d i s e d   bed  a n d  

s p r a y e d   w i t h   a  30%  w/v  a q u e o u s   s o l u t i o n   of  s o d i u m   s i l i c a t e  

( N a 2 O : S i O 2 ,   2 : 1 ) .  

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

of   i n o r g a n i c   s a l t s   and  s o d i u m   p e r b o r a t e   were   fed  to  a  

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

s o l u t i o n .  

The  c o a t e d   p a r t i c l e s   o b t a i n e d   had  good  f l o w  

p r o p e r t i e s ,   a  n a r r o w   p a r t i c l e   s i z e   d i s t r i b u t i o n   and  a  b u l k  

d e n s i t y   of  a r o u n d   0 .4   g / c c .  

The  w e t t i n g ,   d i s p e r s i o n   and  d i s s o l u t i o n   p r o p e r t i e s   o f  

t he   c o a t e d   p a r t i c l e s   were   t h e n   a s s e s s e d   as  f o l l o w s .  

A  s t a n d a r d   w e i g h t   of  p o w d e r   was  p o u r e d   o n t o   t h e  

s u r f a c e   of  h o t   w a t e r   ( 4 0 ° C )   in  a  hand  bowl  and  s w i r l e d  

r o u n d .   The  r e s u l t a n t   wash  l i q u o r   was  t h e n   s c o r e d   f o r  

w e t t i n g   ( i e   w h e t h e r   t he   p o w d e r   was  f l o a t i n g   on  the   s u r f a c e  

or   had  s u n k ) ,   d i s p e r s i o n   ( i e   w h e t h e r   c l o t s   had  f o r m e d )   a n d  

d i s s o l u t i o n   on  a  s c o r e   of  0  to   5,  5  b e i n g   the   b e s t   s c o r e .  

T h i s   s c o r i n g   p r o c e d u r e   was  c a r r i e d   o u t   by  a  p a n e l   o f  

s k i l l e d   a s s e s s o r s ,   and  t he   s c o r e s   g i v e n   were   a v e r a g e d .  



The  r e s u l t s   a r e   shown  in  T a b l e   1 .  

I t   can  be  s e e n   f rom  t he   a b o v e   r e s u l t s   t h a t   a l l   of  t h e  

c o a t e d   p a r t i c l e s   a r e   as  good  as  or  s u p e r i o r   to   t he   u n c o a t e d  

o n e s   in  w e t t i n g ,   d i s p e r s i n g   and  d i s s o l v i n g   p r o p e r t i e s .   T h e  

s u p e r i o r i t y   is   more  m a r k e d   w i t h   t he   l a r g e r   c o r e   p a r t i c l e s ,  

and  we  have   e v i d e n c e   t h a t   t h i s   is   a  g e n e r a l   t r e n d .   T h e  

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

a c c o r d a n c e   w i t h   t he   i n v e n t i o n   is  e s p e c i a l l y   s i g n i f i c a n t  

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

s u r f a c e   of  t he   w a t e r   in  a  c l o t .  



1.  S p r a y - d r i e d   p a r t i c l e s   c o m p r i s i n g   a  m a j o r   p r o p o r t i o n  
of  w a t e r - s o l u b l e   s o a p   and  h a v i n g   an  a v e r a g e   d i a m e t e r   o f  

3 0 0 - 7 0 0   m i c r o n s   c o a t e d   w i t h   p a r t i c l e s   of  an  i n o r g a n i c  

s u b s t a n c e ,   c h a r a c t e r i s e d   in  t h a t   t he   i n o r g a n i c   s u b s t a n c e  

is   w a t e r - s o l u b l e   and  t h a t   a t   l e a s t   80%  by  w e i g h t   of  i t s  

p a r t i c l e s   have   an  a v e r a g e   d i a m e t e r   of  l e s s   t h a n   1 0 0  

m i c r o n s .  

2.  S p r a y - d r i e d   p a r t i c l e s   a c c o r d i n g   to  c l a i m   1  w h e r e i n   t h e  

r a t i o   of  the   d i a m e t e r   of  t he   s p r a y - d r i e d   p a r t i c l e s   to  t h a t  

of  the   P a r t i c l e s   of  t he   i n o r g a n i c   s u b s t a n c e   is  f rom  6:1  t o  

8 : 1 .  

3.  S p r a y - d r i e d   p a r t i c l e s   a c c o r d i n g   to  c l a i m   1  or  c l a i m   2 

w h e r e i n   t he   w a t e r - s o l u b l e   s o a p   c o m p r i s e s   an  u n s a t u r a t e d  

f a t t y   a c i d   h a v i n g   16  or  more  c a r b o n   a t o m s .  

4.  S p r a y - d r i e d   p a r t i c l e s   a c c o r d i n g   to  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 he   o r g a n i c   s u b s t a n c e   is  a 

w a t e r - s o l u b l e   p h o s p h a t e ,   c a r b o n a t e ,   b o r a t e ,   s u l p h a t e   o r  

m e t a s i l i c a t e   s a l t .  

5.  S p r a y - d r i e d   p a r t i c l e s   a c c o r d i n g   to  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   the   p a r t i c l e s   of  t he   i n o r g a n i c  

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

a  b i n d e r .  

6.  S p r a y - d r i e d   p a r t i c l e s   a c c o r d i n g   to  c l a i m   5  w h e r e i n   t h e  

b i n d e r   c o m p r i s e s   an  a q u e o u s   s o l u t i o n   of  a  s o d i u m  

c a r b o x y m e t h y l   c e l l u l o s e   or  of   s o d i u m   s i l i c a t e .  



7.  A  p r o c e s s   f o r   t he   m a n u f a c t u r e   o f   s p r a y - d r i e d   p a r t i c l e s  

c o m p r i s i n g   a  m a j o r   p r o p o r t i o n   of  a  w a t e r - s o l u b l e   s o a p  

i n o r g a n i c   s u b s t a n c e ,   a t   l e a s t   80%  of  w h i c h   have   an  a v e r a g e  
d i a m e t e r   of  l e s s   t h a n   100  m i c r o n s ,   c h a r a c t e r i s e d   by  f o r m i n g  

a  m i x t u r e   of  t he   two  t y p e s   of  p a r t i c l e ,   i m p a r t i n g   r e l a t i v e  

m o t i o n   to  them  and  s p r a y i n g   them  w i t h   an  a q u e o u s   s o l u t i o n  

of   a  b i n d e r .  

8.  A  p r o c e s s   a c c o r d i n g   to  c l a i m   7  w h e r e i n   r e l a t i v e   m o t i o n  

is  i m p a r t e d   to  t he   p a r t i c l e s   by  f o r m u l a t i o n   of  a  f l u i d i s e d  

b e d .  
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