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@  Method  for  preparing  fabric  softening  compositions. 

A  process  for  preparing  an  aqueous  liquid  fabric  softening 
composition  comprising  making  a  hot  molten  mixture  of  a 
cationic  fabric  softener  and  a  nonionic  material  with  a  low 
HLB,  such  as  a  fatty  acid,  fatty  ester,  fatty  alcohol  or  lanolin, 
adding  the  molten  mixture  to  water  while  still  hot,  mixing  to 
form  a  dispersion  of  droplets  in  the  water  and  thereafter  adding 
an  electrolyte  such  as  a  salt  of  lithium,  sodium,  potassium,  cal- 
cium,  magnesium  or  aluminium.  By  forming  the  dispersion 
before  adding  the  electrolyte,  the  viscosity  of  the  end  product 
is  reduced  and  long  term  stability  is  improved. 



The  p r e s e n t   i n v e n t i o n   r e l a t e s   to   a  m e t h o d   o f  

p r e p a r i n g   f a b r i c   s o f t e n i n g   c o m p o s i t i o n s ,   in   p a r t i c u l a r   f o r  

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

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

s o f t e n i n g   a g e n t s   and  f a t t y   a c i d s   or  o t h e r   n o n i o n i c  

m a t e r i a l s   w i t h   a  low  HLB. 

I t   i s   known  f rom  GB  2  039  556  (UNILEVER -   C a s e  

C . 5 6 7 )   t o  f o r m   a q u e o u s   l i q u i d   f a b r i c   s o f t e n i n g  

c o m p o s i t i o n s   c o n t a i n i n g   up  to   20%  of  a  m i x t u r e   o f   a  

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

f a t t y   a c i d   a c t i n g   to   i m p r o v e   t h e   e f f i c i e n c y   of   s o f t e n i n g ,  

t h e r e b y   e n a b l i n g   t h e   l e v e l   of   t h e   c a t i o n i c   m a t e r i a l   to  b e  

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

f r o m  E P   1 3 7 8 0 - A   (PROCTER  &  GAMBLE)  to   form  c o n c e n t r a t e d  

a q u e o u s   l i q u i d   f a b r i c   s o f t e n i n g   c o m p o s i t i o n s   f rom  a  

m i x t u r e   of   a  w a t e r - i n s o l u b l e   c a t i o n i c   m a t e r i a l   and  a  
n o n i o n i c   m a t e r i a l   s e l e c t e d   f rom  h y d r o c a r b o n s ,   f a t t y   a c i d s ,  

f a t t y   e s t e r s   and  f a t t y   a l c o h o l s ,   t h e  n o n i o n i c  m a t e r i a l  

a c t i n g   to   i m p r o v e   t h e   v i s c o s i t y   c h a r a c t e r i s t i c s   of   t h e  



p r o d u c t   when  t h e   l e v e l   of  c a t i o n i c   m a t e r i a l   i s   a b o v e   8%. 

I t   i s   a l s o   known  f rom  GB  2  039  556  and  EP  13780  t h a t  

p r e f e r r e d   c o m p o s i t i o n s   can  a l s o   i n c l u d e   low  l e v e l s   o f  

e l e c t r o l y t e   s u c h   as  r e s p e c t i v e l y   s o d i u m   c h l o r i d e   o r  

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

I t   i s   f o u n d   t h a t   when  s u c h   a  c o m p o s i t i o n   i s   p r e p a r e d  

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

m a t e r i a l s   in   w a t e r   to   w h i c h   t h e   e l e c t r o l y t e   has   a l r e a d y  

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

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

p a r t i c u l a r l y   when  t h e   t o t a l   a c t i v e   l e v e l   e x c e e d s   a b o u t   8%. 

I t   h a s   b e e n   p r o p o s e d   in   EP  52517  (PROCTER  &  GAPÆLE) 

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

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

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

v i g o r o u s   a g i t a t i o n   and  t h e r e a f t e r   a  r e m a i n i n g   p o r t i o n   o f  

t h e   e l e c t r o l y t e   i s  a d d e d .   A l s o   in   US  3  681  241  (RUDY)  i t  

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

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

as  t o   be  s u b s t a n t i a l l y   f r e e   of   e l e c t r o l y t e s ,   e l e c t r o l y t e s  

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

r e g u l a t e   t h e   v i s c o s i t y   t h e r e o f .   F u r t h e r ,   GB  1  104  4 4 1  

(UNILEVER)  d i s c l o s e s   t h a t   p r o d u c t s   b a s e d   on  a  c a t i o n i c  

s o f t e n e r   and  a  f a t t y   a c i d   e t h a n o l a m i d e   may  be  made  b y  

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

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

c a r b o n a t e   to   t h i n   t h e   p r o d u c t .  

We  h a v e   s u r p r i s i n g l y   f o u n d   t h a t ,  w h e r e   t h e  

c o m p o s i t i o n   i s   b a s e d   on  a  m i x t u r e   of  a  c a t i o n i c   f a b r i c  

s o f t e n e r   and  a  n o n i o n i c   m a t e r i a l   of   low  HLB,  and  i s   f o r m e d  

by  a d d i n g   a  p r e m i x   of   t h e   c a t i o n i c   and  t h e   n o n i o n i c   t o  

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

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



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

w i t h o u t   d e t r i m e n t   t o  t h e   p r o p e r t i e s   of   t h e   p r o d u c t .   I t  

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

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

p r o d u c t .  

T h u s ,   a c c o r d i n g   to   t h e   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   p r e p a r i n g   a  c o n c e n t r a t e d   a q u e o u s   l i q u i d   f a b r i c  

s o f t e n i n g   c o m p o s i t i o n   c o n t a i n i n g   a t   l e a s t   8%  by  w e i g h t  

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

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

(  i)  f o r m i n g   a  m o l t e n   m i x t u r e   c o n t a i n i n g   t h e   w a t e r -  

i n s o l u b l e   c a t i o n i c   f a b r i c   s o f t e n e r   and   a  n o n i o n i c  

m a t e r i a l   h a v i n g   an  HLB  of  n o t   more  t h a n   1 0 ;  

(  i i )   a d d i n g   t h e   m o l t e n   m i x t u r e   to   w a t e r   a t   a n  e l e v a t e d  

t e m p e r a t u r e ;  

( i i i )   m i x i n g   t h e   m o l t e n   m i x t u r e   and  t h e   w a t e r  t o g e t h e r   t o  

fo rm  a  d i s p e r s i o n   of   t h e   m o l t e n   m i x t u r e   in   d r o p l e t  

fo rm  in  t h e   w a t e r ;   a n d  

(  i v )   a d d i n g   e l e c t r o l y t e   in   t h e   fo rm  of   a  s o u r c e   o f  

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

a l u m i n i u m   i o n s   t h e r e t o ,   c h a r a c t e r i s e d   in  t h a t   t h e  

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

f o r m a t i o n   of  s a i d   d i s p e r s i o n .  

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

any  f a b r i c - s u b s t a n t i v e   c a t i o n i c   c o m p o u n d   t h a t   has   a  

s o l u b i l i t y   in   w a t e r   a t   pH  2 .5   and  20°C  of  l e s s   t h a n   10 

g / l .   H i g h l y   p r e f e r r e d   m a t e r i a l s   a r e   q u a t e r n a r y   a m m o n i u m  

s a l t s   h a v i n g   two  C12-C24   a l k y l   or  a l k e n y l   c h a i n s ,  

o p t i o n a l l y   s u b s t i t u t e d   or   i n t e r r u p t e d   by  f u n c t i o n a l   g r o u p s  
s u c h   as  -OH,  - O - ,   -CONH,  -COO-,   e t c .  



W e l l   known  s p e c i e s   of   s u b s t a n t i a l l y   w a t e r - i n s o l u b l e  

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

w h e r e i n   R 1  and  R2  r e p r e s e n t   h y d r o c a r b y l   g r o u p s   of   f r o m  

a b o u t   12  t o   a b o u t   24  c a r b o n   a t o m s ;   R3  and  R4  r e p r e s e n t  

h y d r o c a r b y l   g r o u p s   c o n t a i n i n g   f rom  1  to   a b o u t   4  c a r b o n  

a t o m s ;   and  X  i s   an  a n i o n ,   p r e f e r a b l y   s e l e c t e d   f rom  h a l i d e ,  

m e t h y l   s u l f a t e   and  e t h y l   s u l f a t e   r a d i c a l s .   R e p r e s e n t a t i v e  

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

d i m e t h y l   ammonium  c h l o r i d e ;   d i t a l l o w   d i m e t h y l   a m m o n i u m  

m e t h y l   s u l f a t e ;   d i h e x a d e c y l   d i m e t h y l   ammonium  c h l o r i d e ;  

d i ( h y d r o g e n a t e d   t a l l o w   a l k y l )   d i m e t h y l   ammonium  c h l o r i d e ;  

d i o c t a d e c y l   d i m e t h y l   ammonium  c h l o r i d e ;   d i e i c o s y l   d i m e t h y l  

ammonium  c h l o r i d e ;   d i d o c o s y l   d i m e t h y l   ammonium  c h l o r i d e ;  

d i ( h y d r o g e n a t e d   t a l l o w )   d i m e t h y l   ammonium  m e t h y l   s u l f a t e ;  

d i h e x a d e c y l   d i e t h y l   ammonium  c h l o r i d e ;   d i ( c o c o n u t   a l k y l )  

d i m e t h y l   ammonium  c h l o r i d e .   D i t a l l o w   d i m e t h y l   a m m o n i u m  

c h l o r i d e ,   d i ( h y d r o g e n a t e d   t a l l o w   a l k y l )   d i m e t h y l   a m m o n i u m  

c h l o r i d e ,   d i ( c o c o n u t   a l k y l )   d i m e t h y l   ammonium  c h l o r i d e   a n d  

d i ( c o c o n u t   a l k y l )   d i m e t h y l   ammonium  m e t h o s u l f a t e   a r e  

p r e f e r r e d .  

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

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

h a v e   t h e   f o r m u l a :  



w h e r e i n   R6  i s   an  a l k y l   o r   h y d r o x y a l k y l   g r o u p   c o n t a i n i n g  

f rom  1  t o  4 ,   p r e f e r a b l y   1  or  2  c a r b o n   a t o m s ,   R7  i s   a n  

a l k y l   or   a l k e n y l   g r o u p   c o n t a i n i n g   f rom  8  to   25  c a r b o n  

a t o m s ,   Ra  i s   an  a l k y l   or   a l k e n y l   g r o u p   c o n t a i n i n g   f rom  8 

to   25  c a r b o n   a t o m s ,   and  R9  i s   h y d r o g e n   or   an  a l k y l   g r o u p  

c o n t a i n i n g   f rom  1  to   4  c a r b o n   a t o m s   and  A   i s   an  a n i o n ,  

p r e f e r a b l y   a  h a l i d e ,   m e t h o s u l f a t e   or  e t h o s u l f a t e .  

P r e f e r r e d   i m i d a z o l i n i u m   s a l t s   i n c l u d e   1 - m e t h y l - 1 -  

( t a l l o w y l a m i d o - )   e t h y l   - 2 - t a l l o w y l - 4 , 5 - d i h y d r o -  

i m i d a z o l i n i u m   m e t h o s u l f a t e   and  1 - m e t h y l - 1 - ( p a l m i t o y l a m i d o )  

e t h y l   - 2 - o c t a d e c y l - 4 , 5 -   d i h y d r o - i m i d a z o l i n i u m   c h l o r i d e .  

O t h e r   u s e f u l   i m i d a z o l i n i u m   m a t e r i a l s   a r e   2 - h e p t a d e c y l - l -  

m e t h y l - l -   ( 2 - s t e a r y l a m i d o ) - e t h y l - i m i d a z o l i n i u m   c h l o r i d e  

and  2 - l a u r y l - l - h y d r o x y e t h y l - l - o l e y l - i m i d a z o l i n i u m  

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

f a b r i c   s o f t e n i n g   c o m p o n e n t s   of  US  P a t e n t   No  4  127  4 8 9 ,  

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

In  t h e   p r e s e n t   i n v e n t i o n ,   t h e   w a t e r - i n s o l u b l e  

c a t i o n i c   s o f t e n e r   i s   p r e s e n t   a t   a  t o t a l   l e v e l  o f   a t   l e a s t  

8%.  The  maximum  l e v e l  o f   c a t i o n i c   s o f t e n e r   i s  d e t e r m i n e d  

by  p r a c t i c a l   c o n s i d e r a t i o n s ;   e v e n   w i t h   t h e   n o n i o n i c  

m a t e r i a l s   to   c o n t r o l   v i s c o s i t y   i t  i s  n o t   g e n e r a l l y  

p o s s i b l e   to   p r e p a r e   s t a b l e ,   p o u r a b l e   e m u l s i o n s   c o n t a i n i n g  

more   t h a n   26%  of  c a t i o n i c   s o f t e n e r .   When  p a r t i c u l a r l y  

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



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

f rom  12%  to   26%  of  i m i d a z o l i n i u m   s o f t e n e r .   When  a  

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

e m p l o y e d ,   i t   i s   p r e f e r r e d   n o t   to   e x c e e d   a  l e v e l   of   22%,  

and  a  p r e f e r r e d   r a n g e   i s   10%  to   1 8 % .  

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

h a v i n g   an  HLB  of   n o t   more   t h a n   10,  p r e f e r a b l y   n o t   m o r e  

t h a n   8.  The  HLB  s c a l e   i s   a  known  m e a s u r e   of   t h e  

h y d r o p h i l i c - l i p o p h i l i c   b a l a n c e   in   any  c o m p o u n d   and  can  b e  

d e t e r m i n e d   f rom  t r a d e   l i t e r a t u r e .   N o n i o n i c   m a t e r i a l s  

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

h a v i n g   h i g h e r   HLB  v a l u e s .  

P r e f e r r e d   n o n i o n i c   m a t e r i a l s   a r e   s e l e c t e d   f r o m :  

(  i)  C8-C24   f a t t y   a c i d s ;  

(  i i )   e s t e r s   of   C8-C24   f a t t y   a c i d s   w i t h   m o n o h y d r i c  

a l c o h o l s   c o n t a i n i n g   f rom  1-3  c a r b o n   a t o m s ;  

( i i i )   C 1 0 - C 1 8   f a t t y   a l c o h o l s ;  

(  i v )   l a n o l i n   and  d e r i v a t i v e s   t h e r e o f ;   a n d  

(  v)  f a t t y   a c i d   e s t e r s   of   C 2 - C .   p o l y h y d r i c   a l c o h o l s .  

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

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

a c i d ,   i s o - s t e a r i c   a c i d ,   s t e a r i c   a c i d ,   o l e i c   a c i d ,   l i n o l e i c  

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

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

h e x a d e c a n o l ,   o c t a d e c a n o l ,   l a n o l i n ,   l a n o l i n   a l c o h o l s ,  

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

g l y c e r o l   m o n o s t e a r a t e   and  m o n o - i s o -   s t e a r a t e ,   s o r b i t a n  

m o n o s t e a r a t e   and  m o n o - i s o - s t e a r a t e .  



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

a b o u t   1.0%  to   a b o u t   6 .0%,   p r e f e r a b l y   b e t w e e n  a b o u t  1 . 6 %  

and  a b o u t   4 . 0 % .  

The  e l e c t r o l y t e   i s   s e l e c t e d   f rom  t h e   s a l t s   o f  

l i t h i u m ,   s o d i u m ,   p o t a s s i u m ,   c a l c i u m ,   m a g n e s i u m ,   a l u m i n i u m  

and   m i x t u r e s   t h e r e o f .   A l u m i n i u m   s a l t s   a r e   m o s t  

p r e f e r r e d .   S o d i u m   and  p o t a s s i u m   s a l t s   a r e  l e a s t  

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

a n i o n s .   P r e f e r r e d   e x a m p l e s   i n c l u d e   a l u m i n i u m   c h l o r i d e ,  

a l u m i n i u m   c h l o r h y d r a t e ,   c a l c i u m   c h l o r i d e ,   c a l c i u m  b r o m i d e ,  

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

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

a t   l e a s t   10  p p m  a n d   l e s s   t h a n   3 , 0 0 0  p p m ,   m o s t   p r e f e r a b l y  

50  ppm  to  2 , 0 0 0   ppm.  In  t h e  c a s e   of   e l e c t r o l y t e s   w i t h   a  

more   c o v a l e n t   c h a r a c t e r   s u c h   as  a l u m i n i u m   c h l o r h y d r a t e ,  

t h e   p r e f e r r e d   l e v e l   i s  a t   l e a s t   50  ppm  and  l e s s   t h a n  

1 2 , 0 0 0   ppm,  m o s t   p r e f e r a b l y   f r o m  1 2 0   to   6 , 0 0 0   p p m .  

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

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

c o m p o n e n t s .   The  t e m p e r a t u r e   o f  t h i s   m i x t u r e   i s   s u i t a b l y  

l e s s   t h a n   1 0 0 ° C .   When  t h i s   m o l t e n   m i x t u r e   i s   a d d e d   t o  

w a t e r   a t   an  e l e v a t e d   t e m p e r a t u r e ,   s u c h   as  a b o v e   4 0 ° C ,  

p r e f e r a b l y   a b o v e   60°C,   and  t h o r o u g h l y   m i x e d ,   a  d i s p e r s i o n  

of  t h e   a c t i v e   m a t e r i a l s  i n   d r o p l e t   fo rm  i s   c r e a t e d .   T h e  

w a t e r   p r e f e r a b l y   c o n t a i n s   s u b s t a n t i a l l y   no  e l e c t r o l y t e   a t  

t h i s  s t a g e .   Some  e l e c t r o l y t e   may  b e  t o l e r a t e d   h o w e v e r  

p r o v i d e d   t h a t   t h e   w e i g h t   r a t i o   of   e l e c t r o l y t e   in  t h e   f i n a l  

p r o d u c t   to   t h a t   i n i t i a l l y   p r e s e n t   i s   a t   l e a s t   3 :1   a n d  

p r o v i d e d   t h a t   t h e   w a t e r   i n i t i a l l y   c o n t a i n s   no  more   t h a n  

300  ppm  e l e c t r o l y t e .   I t   i s   p r e f e r r e d   t h a t   t h e  l e v e l   o f  

c a t i o n i c   m a t e r i a l   in   t h i s   d i s p e r s i o n  i s   f rom  8%  to   40%  b y  

w e i g h t ,   and  t h e   l e v e l  o f   t h e   n o n i o n i c   m a t e r i a l  i s  

p r e f e r a b l y   1%  to  9%  by  w e i g h t .   W h i l e   t h i s   d i s p e r s i o n   may 
be  c o o l e d   to   a m b i e n t   t e m p e r a t u r e   a t   t h i s   s t a g e ,   i t  i s  



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

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

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

d r o p l e t   f o r m   h a s   b e e n   c r e a t e d .   At  t h i s   s t a g e ,   p r o v i d e d  
t h a t   a t   l e a s t   8%  c a t i o n i c   f a b r i c   s o f t e n e r   has   b e e n   a d d e d ,  
f u r t h e r   a m o u n t s   of  t h e   m o l t e n   m i x t u r e   may  be  a d d e d .   T h e  

e l e c t r o l y t e   i s   p r e f e r a b l y   a d d e d   in   t h e   fo rm  of   a  

c o n c e n t r a t e d   s o l u t i o n ,   s u c h   as  a b o u t   1-10%  by  w e i g h t .  

Thus   in   a  p r e f e r r e d   e m b o d i m e n t   of   t h e   i n v e n t i o n   t h e  

e l e c t r o l y t e   i s   a d d e d   in   t h e   fo rm  of   a  c o n c e n t r a t e d  

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

t h e   d i s p e r s i o n   i s   c o o l e d   b e l o w   40°C .   T h i s   i s   o f  

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

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

Where   t h e   c a t i o n i c   raw  m a t e r i a l   u s e d   f o r   m a k i n g   t h e  

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

be  of   a d v a n t a g e   i f   a t   l e a s t   a  p o r t i o n   of   t h e   a d d e d  

e l e c t r o l y t e   c o n t a i n s   t h e   same  c a t i o n .   T h u s ,   w h e r e   f o r  

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

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

i o n s ,   a d v a n t a g e o u s l y   t o g e t h e r   w i t h   an  e l e c t r o l y t e  

c o n t a i n i n g   more   h i g h l y   c h a r g e d   i o n s ,   s u c h   as  c a l c i u m   i o n s .  

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

o p t i o n a l   i n g r e d i e n t s   s e l e c t e d   f rom  n o n - a q u e o u s   s o l v e n t s  

s u c h   as  C1-C4  a l k a n o l s   and  p o l y h y d r i c   a l c o h o l s ,   pH 

b u f f e r i n g   a g e n t s   s u c h   as  weak  a c i d s   eg  p h o s p h o r i c ,   b e n z o i c  

or   c i t r i c   a c i d s   ( t h e   pH  of   t h e   c o m p o s i t i o n s   a r e   p r e f e r a b l y  

l e s s   t h a n   6 . 0 ) ,   a n t i g e l l i n g   a g e n t s ,   p e r f u m e s ,   p e r f u m e  

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

a n t i f o a m i n g   a g e n t s ,   a n t i r e d e p o s i t i o n   a g e n t s ,   e n z y m e s ,  

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

as  g u a r   gum  and  p o l y e t h y l e n e   g l y c o l ,   a n t i - s h r i n k i n g  

a g e n t s ,   a n t i - w r i n k l e   a g e n t s ,   f a b r i c   c r i s p i n g   a g e n t s ,  



s p o t t i n g   a g e n t s ,   s o i l - r e l e a s e   a g e n t s ,   g e r m i c i d e s ,  

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

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

i m p a r t i n g   a g e n t s   and   a n t i s t a t i c   a g e n t s .  

T h e s e   o p t i o n a l   i n g r e d i e n t s   may  be  a d d e d   to   t h e  

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

a f t e r   a d d i n g   t h e   e l e c t r o l y t e   as  a p p r o p r i a t e .  

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

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

a l r e a d y   c o n t a i n s   a  d i s p e r s i n g   a i d .   T h i s   d i s p e r s i n g   a i d  

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

HLB  of  g r e a t e r   t h a n   10,  i d e a l l y   g r e a t e r   t h a n   12.  In  t h i s  

c o n t e x t ,   t h e   t e r m   " w a t e r - s o l u b l e "   means   h a v i n g   a  

s o l u b i l i t y   o f   more  t h a n   1 . 0 g / l   in   w a t e r   a t   pH  2 .5   and  a t  

20°C.   P r e f e r r e d   e x a m p l e s   i n c l u d e   w a t e r - s o l u b l e  

q u a t e r n a r y   ammonium  s a l t s   ( s u c h   as  A r q u a d   16,  A r q u a d   2 C ) ,  

e t h o x y l a t e d   q u a t e r n a r y   ammonium  s a l t s   ( s u c h   as  E t h o q u a d  

0 / 1 2 ) ,   q u a t e r n a r y   d i a m i n e   and  e t h o x y l a t e d   d i a m i n e   s a l t s  

( s u c h   as  D u o q u a d   T) ,   e t h o x y l a t e d   a m i n e s   and  d i a m i n e s   ( s u c h  

a s  E t h o d u o m e e n   T / 2 5 ,   E t h o m e e n   T / 1 5 )   and  t h e i r   a c i d   s a l t s ,  

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

s o r b i t a n   m o n o l a u r a t e   20  EO),  e t h o x y l a t e d   f a t t y   a l c o h o l s  

( s u c h   as  B r i j   5 8  -   c e t y l   a l c o h o l   20  EO)  and  e t h o x y l a t e d  

f a t t y   a c i d s   ( s u c h   as  Myrj   4 9  -   s t e a r i c   a c i d   20  E O ) .  

A  u s e f u l   t e s t   f o r   w h e t h e r   a  p a r t i c u l a r   m a t e r i a l   w i l l  

be  a  s u i t a b l e   d i s p e r s i n g   a i d   i s   one  w h i c h   r e s u l t s   in   a  

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

e l e c t r o l y t e .  

The  d i s p e r s i n g   a i d   may  be  p r e s e n t   a t   a  l e v e l   of   a t  

l e a s t   0 .1%,   p r e f e r a b l y   a t   l e a s t   0.2%  by  w e i g h t   b a s e d   o n  

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



u s e   more   t h a n   2 .5%,   p r e f e r a b l y   n o t   more   t h a n   1 . 0 %  

d i s p e r s i n g   a i d .  

I t   i s   p r e f e r r e d   t h a t   t h e   w e i g h t   r a t i o   of  t h e  

c a t i o n i c   f a b r i c   s o f t e n e r   m a t e r i a l   to   t h e   low  HLB  n o n i o n i c  

m a t e r i a l   i s   in   e x c e s s   of  a b o u t   2 . 0 : 1 ,   s u c h   as  in  e x c e s s   o t  

a b o u t   3 . 0 : 1 ,   m o s t   p r e f e r a b l y   w i t h i n   t h e   r a n g e   of   5 :1   t o  

2 0 : 1 .   A  p r e f e r r e d   c o m p o s i t i o n   c o n t a i n s   a b o u t   8%  to   a b o u t  

22%  of  t h e   c a t i o n i c   m a t e r i a l ,   a b o u t   1.0%  to   a b o u t   6%  o f  

t h e   n o n i o n i c   m a t e r i a l   and  f rom  a b o u t   0.01%  to   a b o u t   0 . 2 %  

of   t h e   e l e c t r o l y t e .  

The  i n v e n t i o n   w i l l   now  be  i l l u s t r a t e d   by  t h e  

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

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

p r o d u c t .   Where   m a t e r i a l s   a r e   r e f e r r e d   to   by  t h e i r  

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

of   t h e   a c t i v e   m a t e r i a l s .  

EXAMPLE  1 

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

10.9%  d i ( s o f t   t a l l o w )   d i m e t h y l   ammonium  c h l o r i d e   ( A r q u a d  

2T)  and  2.6%  h a r d e n e d   t a l l o w   f a t t y   a c i d   ( P r i s t e r e n e   4 9 1 6 ) .  

T h i s   p r e m i x   was  a d d e d   a t   a  t e m p e r a t u r e   of   60°C  t o  

d e m i n e r a l i s e d   w a t e r   a t   t h e   same  t e m p e r a t u r e .   A f t e r  

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

t h e   d i s p e r s i o n   f o r m e d   was  a l l o w e d   to   c o o l   to   25°C  a n d  

t h e r e a f t e r   0.1%  c a l c i u m   c h l o r i d e   ( in   t h e   fo rm  of   a  10% 

s o l u t i o n )   and  1%  p e r f u m e   w e r e   a d d e d .  

The  v i s c o s i t y   of   t h e   p r o d u c t   m e a s u r e d   110  s e c - 1   w a s  

3 0 c P .  



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

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

In  t h i s   c a s e   t h e   p r o d u c t   v i s c o s i t y   w a s  4 3 8   c P .  

T h i s   e x a m p l e   d e m o n s t r a t e s   t h e   b e n e f i t   o f  

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

EXAMPLE  2 

E x a m p l e   1  was  r e p e a t e d   u s i n g   a  m o l t e n   p r e - m i x   of  17% 

d i ( s o f t   t a l l o w )   i m i d a z o l i n i u m   m e t h o s u l p h a t e   ( V a r i s o f t   4 7 5 )  

and  3%  P r i s t e r e n e   4 9 1 6 .   In  t h i s   e x a m p l e ,   v a r i o u s   l e v e l s  

of   v a r i o u s   e l e c t r o l y t e s   we re   a d d e d .   The  v i s c o s i t y   of  t h e  

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

t h e n   a g a i n   a f t e r   12  w e e k s   s t o r a g e   a t   room  t e m p e r a t u r e .  

The  r e s u l t s   a r e   s e t   ou t   in  t h e   f o l l o w i n g   T a b l e .  

T h i s   e x a m p l e   i l l u s t r a t e s   t h e   b e n e f i t   of  u s i n g  

c a l c i u m ,   m a g n e s i u m   or  a l u m i n i u m   s a l t   as  t h e   e l e c t r o l y t e ,  

r a t h e r   t h a n   s o d i u m   s a l t s .  

EXAMPLE  3 

S i m i l a r l y   b e n e f i c i a l   r e s u l t s   can   be  o b t a i n e d   b y  

p r o c e s s i n g   in  t h e   same  m a n n e r   c o m p o s i t i o n s   w i t h   t h e  

f o l l o w i n g   f o r m u l a t i o n s :  



S i m i l a r   r e s u l t s   a r e   o b t a i n e d   when  t h e   c a l c i u m  

c h l o r i d e   i s   r e p l a c e d   by  t h e   same  l e v e l   of   a l u m i n i u m  

c h l o r i d e   or   s o d i u m   c h l o r i d e ,   a d d e d   a t   60°C  a n d / o r   when  t h e  

l e v e l s   of   A r q u a d   2HT  and  P r i s t e r e n e   4916  a r e   c h a n g e d   t o  

10.9%  and  2.6%  r e s p e c t i v e l y .   A  l o w e r   i n i t i a l   v i s c o s i t y  

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

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

c o o l i n g .  



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

s o d i u m   c h l o r i d e   i s   a d d e d   a t   60°C ,   and  s t i l l   m o r e  

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

c h l o r i d e ,   m a g n e s i u m   c h l o r i d e   or  a l u m i n i u m   c h l o r i d e .  

EXAMPLE  4 

S i m i l a r l y   b e n e f i c i a l   r e s u l t s   can   be  o b t a i n e d   b y  

p r o c e s s i n g   in   t h e   same  m a n n e r   c o m p o s i t i o n s   w i t h   t h e  

f o l l o w i n g   f o r m u l a t i o n s :  

In  t h i s   E x a m p l e   t h e   A r q u a d   2HT  may  be  r e p l a c e d   b y  

V a r i s o f t   4 4 5 .  



EXAMPLE  5 

S i m i l a r l y   b e n e f i c i a l   r e s u l t s   can   be  o b t a i n e d   b y  

p r o c e s s i n g   in   t h e   same  m a n n e r   c o m p o s i t i o n s   w i t h   t h e  

f o l l o w i n g   f o r m u l a t i o n s :  

In  t h i s   E x a m p l e   t h e   c a l c i u m   c h l o r i d e   may  be  a d d e d  

a f t e r   o r   (more  p r e f e r a b l y )   b e f o r e   c o o l i n g   t h e   d i s p e r s i o n .  

C a l c i u m   c h l o r i d e   may  be  r e p l a c e d   by  m a g n e s i u m   or   a l u m i n i u m  

c h l o r i d e .   A r q u a d   2HT  may  be  r e p l a c e d   by  V a r i s o f t   4 4 5 .  

The  o c t a d e c a n o l   may  be  r e p l a c e d   by  g l y c e r o l   m o n o s t e a r a t e ,  

g l y c e r o l   m o n o - i s o - s t e a r a t e ,   s o r b i t a n   m o n o s t e a r a t e   o r  

s o r b i t a n   m o n o - i s o - s t e a r a t e .   Any  two  or   more   of  t h e s e  

m o d i f i c a t i o n s   may  be  c o m b i n e d .  

EXAMPLE  6 

The  f o l l o w i n g   f o r m u l a t i o n   was  p r e p a r e d   by  t h e   m e t h o d  

s e t   o u t   b e l o w .  



The  m o l t e n   mix  o f  t h e   A r q u a d   2HT  a n d  t h e   l a n o l i n   w a s  

f o r m e d   a t   60°C.   T h i s   m o l t e n   mix  was  a d d e d   t o  

d e m i n e r a l i s e d   w a t e r   a t   60°C,   w h i c h   a l r e a d y   c o n t a i n e d   t h e  

p h o s p h o r i c  a c i d   ( a d d e d   as  a  pH  b u f f e r ) .   A f t e r   t h o r o u g h  

m i x i n g   to   fo rm  a  d i s p e r s i o n   of  t h e   a c t i v e   m a t e r i a l s  i n  

d r o p l e t   f o r m ,   t h e   c a l c i u m   c h l o r i d e   was  a d d e d   in  t h e   f o r m  

o f  a   10%  s o l u t i o n .   T h e r e a f t e r   t h e   m i x t u r e   was  c o o l e d   t o  

a m b i e n t   t e m p e r a t u r e   and  t h e   p e r f u m e   and  dye  a d d e d .  

EXAMPLE  7 

The  f o l l o w i n g   f o r m u l a t i o n s   d e m o n s t r a t e   t h e   r a n g e   o f  

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

i n v e n t i o n .   In  e a c h   c a s e   t h e   a c t i v e   m a t e r i a l s   w e r e  

p r e m i x e d   a t   60°C,   a d d e d   to  w a t e r   a t   t h e   same  t e m p e r a t u r e  

and  s h e a r   m i x e d   to  fo rm  a  d i s p e r s i o n   in  d r o p l e t   f o r m .  

Then  t h e   c a l c i u m   c h l o r i d e   was  a d d e d   in  t h e   fo rm  of   a  10% 

s o l u t i o n .   A f t e r   f u r t h e r   m i x i n g   t h e   p e r f u m e   and  dye  w e r e  

a d d e d   and  t h e r e a f t e r   t h e   m i x t u r e   was  c o o l e d   to   a m b i e n t  

t e m p e r a t u r e .  



EXAMPLE  8 

The  b e n e f i t   of   i n c l u d i n g   a  d i s p e r s i n g   a i d   in   t h e  

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

as  f o l l o w s .   An  a c t i v e   p r e m i x   was  p r e p a r e d   by  m i x i n g   1 0 . 5  

p a r t s   o f   A r q u a d   2HT  w i t h   2 . 5   p a r t s   P r i s t e r e n e   4916  a n d  

h e a t i n g   to   70°C .   T h i s   p r e m i x   was  t h e n   a d d e d   to   d i s t i l l e d  

w a t e r   a t   70°C  c o n t a i n i n g   t h e   d i s p e r s i n g   a i d .   A f t e r  

s t i r r i n g   to   f o rm  a  d i s p e r s i o n   in   d r o p l e t   f o r m ,   c a l c i u m  

c h l o r i d e   was  a d d e d   to   t h e   h o t   m i x t u r e   u s i n g   a  10% 

s o l u t i o n .   The  end   p r o d u c t   c o m p o s i t i o n   w a s :  

A f t e r   c o o l i n g   to   room  t e m p e r a t u r e   t h e   v i s c o s i t y   o f  

e a c h   p r o d u c t   was  m e a s u r e d   a t   110  s e c - 1   a t   2 5 ° C .   V a r i o u s  

m a t e r i a l s   w e r e   u s e d   as  d i s p e r s i n g   a i d s .   The  r e s u l t s   w e r e  

as  f o l l o w s :  



In  a  f u r t h e r   s e t   of  e x p e r i m e n t s   u s i n g   an  a p p a r a t u s  

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

s i m i l a r   t e c h n i q u e ,   t h e   r e s u l t s   w e r e :  

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

i s   l o w e r e d   when  t h e   d i s p e r s i n g   a i d   has   an  HLB  of  more  t h a n  

10  ( E x a m p l e   8H  f o r   i n s t a n c e )   b u t   n o t   when  t h e   d i s p e r s i n g  

a i d   i s   l e s s   t h a n  1 0   ( E x a m p l e   8E) .   A l s o   i t   i s   a p p a r e n t  

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

a i d   has   an  HLB  a b o v e   1 2 . 0   ( E x a m p l e s   8A  to   8C,  8F  and  8 G ) .  

The  d i s p e r s i n g   a i d s   u s e d   in   t h i s   E x a m p l e   a r e  

c o m m e r c i a l   m a t e r i a l s   w h i c h   a r e   a p p r o x i m a t e l y   as  f o l l o w s :  

E t h o d u o m e e n   T / 2 5 :   E t h o x y l a t e d   N - t a l l o w y l   1 ,3   p r o p a n e  
d i a m i n e   w i t h   15  e t h o x y l e n e   o x i d e   g r o u p s   p e r   m o l e c u l e  

Myrj  49:   E t h o x y l a t e d   s t e a r i c   a c i d   w i t h   20  e t h y l e n e  

o x i d e   g r o u p s   p e r   m o l e c u l e .  



B r i j   76:  E t h o x y l a t e d   s t e a r y l   a l c o h o l   w i t h   10  

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

Span   20:  S o r b i t a n   m o n o l a u r a t e .  

A r q u a d   16:  C e t y l   t r i m e t h y l   ammonium  c h l o r i d e .  

E t h o q u a d   0 / 1 2 :   O l e y l ,   m e t h y l   b i s   (2  h y d r o x y e t h y l )  

ammonium  c h l o r i d e .  

Duomac  T:  N - t a l l o w y l   1 ,3   p r o p a n e   d i a m i n e   d i a c e t a t e .  

EXAMPLE  9 

U s i n g   t h e   p r o c e s s   d e s c r i b e d   in   E x a m p l e   1,  a  p r o d u c t  

was  f o r m e d   c o n t a i n i n g   10.9%  A r q u a d   2T,  2.6%  P r i s t e r e n e  

4 9 1 6 ,   0 .05%  c a l c i u m   c h l o r i d e   and  0.75%  p o s t - d o s e d   p e r f u m e .  

The  c a l c i u m   c h l o r i d e   was  a d d e d   e i t h e r   b e f o r e   a d d i t i o n   o f  

t h e   m o l t e n   a c t i v e   to   t h e   w a t e r   ( p r e - d o s e d ) ,   a f t e r  

f o r m a t i o n   of   t h e   d i s p e r s i o n   ( p o s t - d o s e d )   or   p a r t   p r e - d o s e d  

and  p a r t   p o s t - d o s e d .   In  e a c h   c a s e   t h e   v i s c o s i t y   of  t h e  

p r o d u c t   was  m e a s u r e d .   The  r e s u l t s   w e r e :  

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

a d d i n g   a l l   t h e   e l e c t r o l y t e   a f t e r   t h e   f o r m a t i o n   of   t h e  

d i s p e r s i o n .  



In  a l l   t h e   a b o v e   E x a m p l e s ,   t h e   i n i t i a l   l e v e l   o f  

e l e c t r o l y t e   in   t h e   p r o c e s s   w a t e r   was  l e s s   t h a n   10  p p m .  

EXAMPLE  10  

8 2 . 5   p a r t s   of   w a t e r   c o n t a i n i n g   50  ppm  Ca/MgCO3  w a t e r  

h a r d n e s s   and  s m a l l   a m o u n t s   of  dye  w e r e   h e a t e d   to  66°C  in  a  

v e s s e l   c o n t a i n i n g   3  i n c l i n e d   p a d d l e s   of   0 . 8 8   x  v e s s e l  

d i a m e t e r .   1 7 . 5   p a r t s   of  a  p r e m i x   o f  A r q u a d   2HT  (75% 

a c t i v e )   and  P r i s t e r e n e   4916  a t   65°C  was  a d d e d   to  t h e  

s t i r r e d   h o t   w a t e r   o v e r   a  p e r i o d   of  10  m i n u t e s   v i a   a  j e t  

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

s t i r r e d   f o r   20  m i n u t e s   a t   w h i c h   p o i n t   0 . 2 5   p a r t s   of  a  10% 

CaC12  s o l u t i o n   was  a d d e d .   A f t e r  s t i r r i n g   f o r   a  f u r t h e r  

10  m i n u t e s   t h e   m i x t u r e   was  c o o l e d   to   35°C.   0 . 7 2   p a r t s   o f  

p e r f u m e   w e r e   a d d e d   and  s t i r r i n g   c o n t i n u e d   f o r   a  f u r t h e r   5 

m i n u t e s .   The  p r o d u c t   was  f i n a l l y   c o o l e d   to   30°C  a n d  

s t o r e d .  

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



1.  A  p r o c e s s   f o r   p r e p a r i n g   a  c o n c e n t r a t e d   a q u e o u s  

l i q u i d   f a b r i c   s o f t e n i n g   c o m p o s i t i o n   c o n t a i n i n g   a t   l e a s t   8% 

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

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

(  i)  f o r m i n g   a  m o l t e n   m i x t u r e   c o n t a i n i n g   t h e   w a t e r -  

i n s o l u b l e   c a t i o n i c   t a b r i c   s o f t e n e r   and  a  n o n i o n i c  

m a t e r i a l   h a v i n g   an  HLB  o t   n o t   more   t h a n   1 0 ;  

(  i i )   a d d i n g   t h e   m o l t e n   m i x t u r e   to   w a t e r   a t   an  e l e v a t e d  

t e m p e r a t u r e ;  

( i i i )   m i x i n g   t h e   m o l t e n   m i x t u r e   and  t h e   w a t e r   t o g e t h e r   t o  

fo rm  a  d i s p e r s i o n   of   t h e   m o l t e n   m i x t u r e   in   d r o p l e t  

f o rm  in  t h e   w a t e r ;   a n d  

(  i v )   a d d i n g   e l e c t r o l y t e   in   t h e   f o rm  of  a  s o u r c e   o f  

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

a l u m i n i u m   i o n s   t h e r e t o ,   c h a r a c t e r i s e d   in   t h a t   t h e  

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

f o r m a t i o n   of   s a i d   d i s p e r s i o n .  

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

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

a f t e r   t h e   a d d i t i o n   of   t h e   e l e c t r o l y t e .  

3.  A  p r o c e s s   a c c o r d i n g   to   C l a i m   1,  c h a r a c t e r i s e d   i n  

t h a t   t h e   e l e c t r o l y t e   i s   s e l e c t e d   f rom  a  s o u r c e   of   c a l c i u m ,  

m a g n e s i u m   or   a l u m i n i u m   i o n s .  

4.  A  p r o c e s s   a c c o r d i n g   to  C l a i m   1,  c h a r a c t e r i s e d   i n  

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

s e l e c t e d   f rom  w a t e r - i n s o l u b l e   q u a t e r n a r y   ammonium  s a l t s  

and  i m i d a z o l i n i u m   s a l t s .  



5.  A  p r o c e s s   a c c o r d i n g   t o   C l a i m   1,  c h a r a c t e r i s e d   i n  

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

(  i)  C8-C24  f a t t y   a c i d s ;  

(  i i )   e s t e r s   of  C8-C24  f a t t y   a c i d s   w i t h   m o n o h y d r i c  

a l c o h o l s   c o n t a i n i n g   f rom  1-3  c a r b o n   a t o m s ;  

( i i i )   C10-C18   f a t t y   a l c o h o l s ;  

(  iv)   l a n o l i n   and  d e r i v a t i v e s   t h e r e o f ;   a n d  

(  v)  f a t t y   a c i d   e s t e r s   of  C2-C8  p o l y h y d r i c   a l c o h o l s .  

6.  A  p r o c e s s   a c c o r d i n g   to   C l a i m   1,  c h a r a c t e r i s e d   i n  

t h a t   t h e   w e i g h t   r a t i o   of  t h e   c a t i o n i c   f a b r i c   s o f t e n i n g  

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

5 :1   to   2 0 : 1 .  

7.  A  p r o c e s s   a c c o r d i n g   to   C l a i m   1,  c h a r a c t e r i s e d   i n  

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

s t e p   ( i i ) ,   a l r e a d y   c o n t a i n s   a  d i s p e r s i n g   a i d .  

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,  c h a r a c t e r i s e d   i n  

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

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

HLB  of   more   t h a n   1 0 .  

9.  A  p r o c e s s   a c c o r d i n g   to   C l a i m   1,  c h a r a c t e r i s e d   i n  

t h a t   a f t e r   t h e   a d d i t i o n   of   t h e   e l e c t r o l y t e ,   t h e  

c o m p o s i t i o n   c o n t a i n s   f rom  8%  to  22%  of  t h e   w a t e r -  

i n s o l u b l e   c a t i o n i c   f a b r i c   s o f t e n i n g   m a t e r i a l ,   f r om  0.5%  t o  

4%  of   t h e   n o n i o n i c   m a t e r i a l ,   and  f rom  0.01%  to   0.2%  of  t h e  

e l e c t r o l y t e .  
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