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This  i n v e n t i o n   r e l a t e s   to  the  p r o c e s s i n g   of  l aundry   a d d i t i v e  

p r o d u c t s   in  the  form  of  sheet   s u b s t r a t e s   coa ted   or  i m p r e g n a t e d  

with  s o l i d i f i e d   d e t e r g e n t   compos i t ions ,   and  is  e s p e c i a l l y  

concerned  with  the  s e p a r a t i o n   of  the  so l i d   impregna t ing   a n d / o r  

c o a t i n g   medium  from  the  s u b s t r a t e   dur ing  i t s   pas sage   through  t h e  

p r o c e s s i n g   equ ipmen t .  

Laundry  a d d i t i v e   p r o d u c t s   in  impregnated  or  coated   s h e e t  

s u b s t r a t e   form  are  known  in  the  a r t ,   being  d i s c l o s e d   in  e . g .  
B r i t i s h   Pa ten t   S p e c i f i c a t i o n   Nos.  1 ,586,769,   2040983  and  

European  Pub l i shed   Pa ten t   A p p l i c a t i o n   Nos.  0013450  and  0098129.  

The  compos i t ions   forming  the  coa t ing   or  impregna t ing   media  f o r  

these   p roduc t s   are  p r i m a r i l y   organic   in  na tu re   and  are  a r r a n g e d  

to  be  so l i d   at  ambient  t e m p e r a t u r e s   wh i l s t   being  r e l e a s a b l e   f rom 

the  s u b s t r a t e   by  d i s s o l u t i o n ,   mel t ing ,   or  a b r a s i o n   when  added  t o  

an  aqueous  laundry  l i q u o r .   The  p roduc t s   are  a l so   c h a r a c t e r i s e d  

by  a  high  loading  f a c t o r ,   i . e .   a  weight  r a t i o   of  c o a t i n g   o r  

impregna t ing   medium  to  s u b s t r a t e   of  ≥ 3 : 1   so  t h a t   the  p h y s i c a l  

c h a r a c t e r i s t i c s   of  the  s o l i d i f i e d   c o a t i n g  o r   impregna t i ng   medium 

i t s e l f   have  to  be  taken  i n to   account   in  the  h a n d l i n g   of  t h e  

coa ted   or  impregnated  s u b s t r a t e ,   p a r t i c u l a r l y   when  c o n t i n u o u s  

manufac ture   of  the  p roduc t   takes   p l a c e .  



Cont inuous   manu fac tu r e   of  a  sheet   s u b s t r a t e   p r o d u c t  o f  
t h i s   type  i n v o l v e s   the  p r o c e s s i n g   of  a  moving  web  o f  

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

between  the  coa ted   web  and  p o r t i o n s   of  the  equipment.   Under  

c e r t a i n   c o n d i t i o n s   i t   has  been  found  t h a t   s e p a r a t i o n   of  t h e  

coa t ing   medium  from  the  sheet   s u b s t r a t e   can  o c c u r ,  
p a r t i c u l a r l y   at  p o i n t s   where  the  coated   p roduc t   e x p e r i e n c e s  

an  abrup t   change  of  d i r e c t i o n   e .g .   where  the  moving  web 

s e p a r a t e s   from  the  c o n t a c t   s u r f a c e .   This  s e p a r a t i o n  

m a n i f e s t s   i t s e l f   as  a  f l aky   d e p o s i t   on  equipment  and  i s  

u n d e s i r a b l e ' f r o m   a  number  of  s t a n d p o i n t s ,   as  i t   is  w a s t e f u l  

of  c o a t i n g   medium,  is  u n s i g h t l y   and  may  a f f e c t   t h e  

f u n c t i o n i n g   of  the  equipment .   A  need  t h e r e f o r e   e x i s t s   for  a  

p r o c e s s i n g   aid  which  w i l l   p reven t   or  minimise   t h i s   s e p a r a t i o n  

from  the  s u b s t r a t e   of  normal ly   so l id   o rgan i c   coa t ing   o r  

impregna t ing   c o m p o s i t i o n s .  

The  use  of  no rma l ly   so l i d   o rgan ic   p r o c e s s i n g   a ids   i s  

d i s c l o s e d   in  the  above  mentioned  B r i t i s h   Pa t en t   S p e c i f i c a t i o n  

Nos.  1 ,586 ,769   and  2040983  but  these   m a t e r i a l s ,   w h i l s t  

s a t i s f a c t o r y   in  a s s i s t i n g   the  c o a t i n g   and /or   impregna t ion   o f  

f l e x i b l e   shee t   s u b s t r a t e s ,   such  as  non  woven  t e x t i l e   webs,  

have  not  been  found  u s e f u l   in  p r e v e n t i n g   or  min imis ing   t h e  

f l a k i n g   of  p r o d u c t   from  such  webs  or  the  d e p o s i t   of  t h e  

s e p a r a t e d   p r o d u c t   on  p r o c e s s i n g   e q u i p m e n t .  

S u r p r i s i n g l y ,   the  A p p l i c a n t s   have  now  found  t ha t   low 

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

f l a k i n g   of  c o m p o s i t i o n s   from  f l e x i b l e   s u b s t r a t e s   in  d e t e r g e n t  

a d d i t i v e   p r o d u c t s   of  the  type  d i s c l o s e d   in  the  above  

mentioned  B r i t i s h   P a t e n t   S p e c i f i c a t i o n s .   This  r e d u c t i o n   i n  

f l a k i n g   is  p a r t i c u l a r l y   n o t i c e a b l e   when  coa ted   s u b s t r a t e  

p roduc t s   i n c o r p o r a t i n g   the  i n v e n t i o n   are  exposed  to  sudden  

angular   d e f l e c t i o n   as  in  f o l d i n g   or  movement  around  s m a l l  

d iamete r   r o l l s .  

According  to  the  p r e s e n t   i n v e n t i o n   t h e r e   is  p rovided   a 

laundry   a d d i t i v e   p r o d u c t   compr is ing   a  normal ly   s o l i d  

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

having  a  m e l t i n g   p o i n t   g r e a t e r  t h a n   30°C  and  l e s s   than  80°C, 

in  which  ma t r ix   is  d i s p e r s e d   so l i d   p a r t i c l e s   of  s i z e  

2150 µm 



said  so l i d   p a r t i c l e s   compr i s ing   from  5%  to  50%  by  weight  o r  

the  compos i t ion ,   said  c o m p o s i t i o n   being  in  water  r e l e a s a b l e  

combina t ion   with  a  f l e x i b l e   sheet   s u b s t r a t e ,   the  weight  r a t i o  

of  said  compos i t ion   to  sa id   s u b s t r a t e   ly ing  in  the  range  f rom 

1:2  to  12:1  c h a r a c t e r i s e d   in  tha t   said  composi t ion   i n c l u d e s   a  

l i q u i d   p r o c e s s i n g   aid  s e l e c t e d   from  po lyo l s   of  MWt ≤  180  and 

b o i l i n g   po in t   (at  a  p r e s s u r e   of  760  mm  Hg)  of  at  l e a s t   100°C 

in  an  amount  of  from  0.5%  to  5.0%  by  weight  of  t h e  

c o m p o s i t i o n .  

P r e f e r a b l y ,   the  l i q u i d   p o l y o l s   d i s p l a y   a  s o l u b i l i t y   o f  

l ess   than  0.1%  by  weight  in  non  po l a r   so lven t s   such  as  h e x a n e  

and  benzene  and  p r e f e r a b l y   a l so   the  l i qu id   po lyo l s   d i s p l a y   a  

high  s o l u b i l i t y   in  water .   Most  p r e f e r a b l y   the  l i q u i d   p o l y o l s  

are  comple te ly   m i sc ib l e   with  water .   The  i n v e n t i o n   f inds   i t s  

g r e a t e s t   u t i l i t y   in  those   p r o d u c t s   which  have  a  h igh   l o a d i n g  

f a c t o r   i . e .   those  in  which  the  weight  r a t i o   of  t h e  

compos i t ion   to  the  s u b s t r a t e   is  g r e a t e r   than  1:1,  more 

p r e f e r a b l y   from  2:1  to  10:1,  most  p r e f e r a b l y   from  3:1  to  8 : 1 .  

In  the  con tex t   of  the  p r e s e n t   i nven t ion ,   a  m a t e r i a l   i s  

de f ined   as  normal ly   s o l i d   if   a  block  of  the  m a t e r i a l   is  s e l f  

s u p p o r t i n g   at  a  t e m p e r a t u r e   of  30°C  and  below.  For  t h e  

purposes   of  t h i s   i n v e n t i o n   the  term  ' w a t e r - r e l e a s a b l e  

combina t ion '   is  taken  to  mean  a  combinat ion   capable   of  b e i n g  

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

s o f t e n i n g   or  m e l t i n g .  

The  laundry  a d d i t i v e   p r o d u c t s   of  the  p r e sen t   i n v e n t i o n  

comprise  a  d e t e r g e n t   c o m p o s i t i o n   of  de f ined   c h a r a c t e r i s t i c s  

in  water  r e l e a s a b l e   combina t ion   with  a  f l e x i b l e   sheet   t y p e  

s u b s t r a t e .  

The  d e t e r g e n t   compos i t i ons   u s e f u l   in  the  p r e s e n t  
i n v e n t i o n   inc lude   those  e x e m p l i f i e d   in  B r i t i s h   P a t e n t  

S p e c i f i c a t i o n s   Nos.  1 ,586 ,769   and  2040983  which  r e l a t e   t o  

compos i t ions   compris ing   an  o rgan ic   peroxy  acid  b l e a c h  

p r e c u r s o r   ( s o - c a l l e d   b l each   a c t i v a t o r )   in  water  r e l e a s a b l e  

combinat ion   with  a  f l e x i b l e   shee t   s u b s t r a t e .   Mixtures   o f  

nonionic   and  c a t i o n i c   s u r f a c t a n t s   as  well  as  peroxy  a c i d  

b leach   p r e c u r s o r s   are  a  h i g h l y   p r e f e r r e d   components  o f  

compos i t ions   of  the  p r e s e n t   i n v e n t i o n .  



In  the  l aundry   a d d i t i v e   p r o d u c t s   of  the  p r e s e n t  i n v e n t i o n  

the  s u b s t r a t e   is  p r e f e r a b l y   abso rben t   and  the  compos i t ion   i s  

impregna ted   t h e r e i n .   I m p r e g n a t i o n   can  be  c a r r i e d   out  in  a n y  
conven i en t   manner  and  many  methods  are  known  in  the  a r t ,   s u c h  

as  a p p l i c a t i o n   as  a  s o l u t i o n   or  d i s p e r s i o n   from  an  o r g a n i c  

s o l v e n t   fo l lowed  by  v o l a t i l i s a t i o n   of  the  s o l v e n t .   However, 

the  p r e f e r r e d   method  is  by  forming  a  melt  of  those   components  

having  a  me l t ing   p o i n t   below  100°C,  d i s p e r s i n g   the  r e m a i n d e r  

of  the  components  in  the  mel t ,   app ly ing   t h i s   melt  to  t h e  

s u b s t r a t e   and  c o o l i n g   the  impregnated  s u b s t r a t e   to  p r o v i d e  

the  f i n a l   p r o d u c t .  

Coated  sheet   p r o d u c t s   of  t h i s   type,  p a r t i c u l a r l y   when 

manufac tu red   on  c o n t i n u o u s   p r o c e s s i n g   equipment ,   are  prone  t o  

s u f f e r   s e p a r a t i o n   of  the  c o a t i n g   from  the  s u b s t r a t e .   T h i s  

s e p a r a t i o n   no rmal ly   m a n i f e s t s   i t s e l f   as  a  f l a k y / d u s t y   d e p o s i t  

on  s u r r o u n d i n g   equipment   and  s u r f a c e s   and  most  f r e q u e n t l y  

occurs   when  the  coa t ed   p roduc t   undergoes  ab rup t   changes  o f  

o r i e n t a t i o n   e .g .   around  small   d i amete r   r o l l s   or  in  a p p a r a t u s  

de s igned   to  fold  the  coa ted   s u b s t r a t e .   The  s e v e r i t y   of  t h e  

problem  is  a  f u n c t i o n   of  many  v a r i a b l e s ,   such  as  the  n a t u r e  

of  the  c o a t i n g   m a t e r i a l ,   the   abso rben t   c a p a c i t y   and  p h y s i c a l  

form  of  the  s u b s t r a t e ,   the  weight  of  c o a t i n g   being  a p p l i e d  

and  the  s t r e s s e s   to  which  the  coated  s u b s t r a t e   is  s u b j e c t e d .  

I t   has  now  been  found  t ha t   t h i s   f l aky   d e p o s i t   can  b e  

p r e v e n t e d   or  c o n s i d e r a b l y   reduced  by  the  i n c l u s i o n   in  t h e  

d e t e r g e n t   c o m p o s i t i o n   forming  the  coa t ing   impregna t ing   medium 

of  a  l i q u i d   a l i p h a t i c   p o l y o l   p r o c e s s i n g   aid  of  M o l e c u l a r  

weight  <  180  and  b o i l i n g   p o i n t  > 1 0 0 ° C   at  a t m o s p h e r i c  

p r e s s u r e ,   in  an  amount  o f  f r o m   0.5%  to  5.0%  by  weight   of  t h e  

compos i t i on ,   p r e f e r a b l y   from  0.5%  to  3.0%  by  w e i g h t .  

S u i t a b l e   p o l y o l s   i n c l u d e   g l y c e r o l   and  mono  C1-C4  a l k y l  

e t h e r s   and  e s t e r s   t h e r e o f ,   d i e t h y l e n e   g l y c o l ,   1-2  p r o p a n e  
d i o l   and  2-methyl   p ropane   1 ,2 -01 .   P r e f e r r e d   m a t e r i a l s   a r e  

g l y c e r o l   and  d i e t h y l e n e   g l y c o l .  



Whils t   the  mechanism  of  the  b e n e f i c i a l   e f f e c t   p rov ided   by 

the  l i q u i d   p o l y o l s   is  not  f u l l y   unders tood ,   it   is  b e l i e v e d  

tha t   i t   i nvo lves   a  m o d i f i c a t i o n   of  the  c o m p o s i t i o n   of  t h e  

p a r t i c u l a t e   s o l i d   and  s o l i d i f i e d   l i q u i d   phases   t h a t   r e s u l t  

when  the  d e t e r g e n t   composi t ion   is  s o l i d i f i e d   a f t e r   t h e  

c o a t i n g   and  impregna t ion   s t e p .  
The  p o t e n t i a l   s u i t a b i l i t y   of  po lyo l s   for  p r e v e n t i n g  

f l a k i n g   can  be  gauged  by  a  sc reen ing   t e s t   method  wh ich  

s i m u l a t e s   the  s t r e s s   on  coated  s u b s t r a t e s   t h a t   is  l i k e l y   t o  

be  encoun te red   dur ing   manufac ture .   The  t e s t   method  i n v o l v e s  

weighing  the  p roduc t   l o s t   and  a s s i g n i n g   a  ' f l a k i n g   grade '   on 

the  b a s i s   of  the  value  o b t a i n e d .  

In  the  method  a  s t andard   product   is  used  which  c o m p r i s e s  

a  non  woven  a p e r t u r e d   rayon  sheet   of  b a s i s   weight   35  g / m  

and  s ize   350  mm  x  230  mm  impregnated  with  a  c o m p o s i t i o n  

c o m p r i s i n g :  

The  Test  method  uses  the  f o l l o w i n g :  

1  Gallenkamp  shaker  plus  c lamps 

1  Glass  l ined   open-ended  v e s s e l  -   he igh t   400  mm, 

l eng th   250  mm,  width  100  mm 

1  shee t   of  black  c a r d  -   length   250 mm,  width  100  mm 
1  d i g i t a l   ba lance   a c c u r a t e   to  O.Olg 

1  sheet   of  c o a t e d / i m p r e g n a t e d   p r o d u c t  



P r o c e d u r e  

Weigh  the   b l ack   card  a c c u r a t e l y   on  the  d i g i t a l   b a l a n c e   and  

r e c o r d .   Set  up  the  tank  below  the  clamps  on  the  shaker   and  

p l a c e   the  b l ack   card  on  the  base  of  the  tank.   Clamp  t h e  

s h e e t   to   the  shaker .   Switch  on  the  machine  at   i t s   minimum 

s e t t i n g   for   1  minute,   c o l l e c t i n g   a l l   the  f l ake   f a l l i n g   o f f  

the  s h e e t   on  the  b lack  ca rd .   Weigh  the  card  p lus   f l a k e  

a c c u r a t e l y   on  the  d i g i t a l   ba l ance   and  record  and  deduct   t h e  

i n i t i a l   card   weight  from  the  card  p lus   f l ake   w e i g h t .  

F l a k i n g   g rades   are  a s s igned   on  a  1-10  sca le   as  f o l l ows ,   t h e  

h i g h e r   numbers  dona t ing   improvement  in  f l a k i n g   g r a d e .  

P r o d u c t   hav ing   a  f l a k i n g   grade < 5  is  regarded   a s  

u n s a t i s f a c t o r y .  

On  t h i s   b a s i s   va r ious   m a t e r i a l s   graded  as  f o l l o w s :  



P r e f e r r e d   m a t e r i a l s   are  g l y c e r o l   and  d i e t h y l e n e   g l y c o l  
used  in  amounts  of  0 . 1  -   0 . 3 g / s h e e t ,   c o r r e s p o n d i n g   to  a  r a n g e  
of  from  0.5%  to  1.6%  based  on  the  weight  of  the  d e t e r g e n t  

c o m p o s i t i o n .  

The  d e t e r g e n t   compos i t i on   is  normal ly   so l id   i . e .   can  b e  

formed  into  a  body  which  is  s e l f   s u p p o r t i n g   at  t e m p e r a t u r e s  
of  30°C  and  below.  I t   is  composed  of  a  s o l i d i f i e d   l i q u i d  

mass,  which  has  a  me l t ing   p o i n t   lying  between  30°C  and  80°C 
in  which  are  d i s p e r s e d   s o l i d   p a r t i c l e s   of  size <  150 µm, 

p r e f e r a b l y   < 50 µm. 
The  d e t e r g e n t   c o m p o s i t i o n   comprises   any  of  t h e  

conven t iona l   f u n c t i o n a l   components  normal ly   used  in  l a u n d r y  

d e t e r g e n t s   such  as  s u r f a c t a n t s   of  an ion i c ,   nonionic ,   c a t i o n i c  

amphoter ic   or  z w i t t e r i o n i c   type,   suds  m o d i f i e r s ,   d e t e r g e n t  
b u i l d e r   s a l t s ,   c h e l a t i n g   agen t s ,   peroxygen  b leaches ,   o r g a n i c  

peroxy  bleach  p r e c u r s o r s ,   a n t i - r e d e p o s i t i o n   a g e n t s ,  
a n t i b a c t e r i a l   agen ts ,   f a b r i c   s o f t e n i n g   and  a n t i s t a t i c   a g e n t s ,  

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

dyes  and  p i g m e n t s .  

Most  of  the  above  components,   if  p r e s e n t   in  the  a d d i t i v e  

p roduc t s   of  the  i n v e n t i o n ,   form  the  s o l i d   p a r t i c u l a t e   p h a s e  
which  may  be  o rgan ic   or  i n o r g a n i c   in  type  or  may  be  a  m i x t u r e  

of  the  two.  C e r t a i n   components  such  as  n o n i o n i c  

s u r f a c t a n t s ,   suds  m o d i f i e r s   and  c e r t a i n   a n t i - r e d e p o s i t i o n  

agents   are  s o l i d s   having  me l t ing   p o i n t s   wi th in   t h e  

tempera ture   range  r e q u i r e d   for  the  s o l i d i f i e d   l i q u i d   mass  and 

so  can  be  employed  both  as  f u n c t i o n a l   components  and  a s  
c a r r i e r s   for  the  r e m a i n d e r .  



With  r e s p e c t   to  the  s u r f a c t a n t s ,   those  of  a n i o n i c   t y p e  

can  be  n a t u r a l   or  s y n t h e t i c   in  o r i g i n   w h i l s t   n o n i o n i c  

s u r f a c t a n t s   can  be  e i t h e r   s e m i - p o l a r   or  a l ky l ene   o x i d e  

c o n d e n s a t e s .   Examples  of  each  of  these   c l a s s e s   o f  

compounds  are  d i s c l o s e d   in  Laugh l in   &  Heuring  US  Pa t en t   No. 

3 ,929 ,678   i ssued  30  December  1975.  C a t i o n i c   s u r f a c t a n t s   c a n  
inc lude   amine  s a l t s ,   q u a t e r n a r y   n i t r o g e n   and  p h o s p h o r u s  

compounds  and  t e r n a r y   su lphonium  compounds.  The  i n v e n t i o n   i s  

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

q u a t e r n a r y   ammonium  s u r f a c t a n t   as  the  or  pa r t   of  the  s o l i d  

p a r t i c l e s .  

The  non ion ic   s u r f a c t a n t s   used  in  the  compos i t i ons   may  b e  

a l k o x y l a t e d   a l i p h a t i c   a l c o h o l s ,   a lky l   pheno l s ,   e s t e r s ,   amides  

and  f a t t y   ac ids   having  an  HLB  wi th in   the  range  8 . 0 - 1 7 . 0 .   The 

a l i p h a t i c   a l c o h o l s   i n c l u d e   l i n e a r   and  branched  chain   p r i m a r y  

and  secondary   C8-C22  a l c o h o l s ,   the  a lky l   phenols   are  t h e  

C6-C12  a lky l   pheno l s ,   and  the  f a t t y   e s t e r s ,   f a t t y   a m i d e s  

and  f a t t y   ac ids   are  t h o s e   hav ing   a  C12-C18  a lky l   group  i n  

the  acyl   r e s i d u e .   The  p r e f e r r e d   a l k o x y l a t i n g   group  i s  

e t h y l e n e   o x i d e .  

S u i t a b l e   non ion ic   s u r f a c t a n t s   based  on  a l i p h a t i c   a l c o h o l s  

are  c o n d e n s a t i o n   p r o d u c t s   of  p r imary   and  secondary   a l c o h o l s  

with  from  4  to  30  moles  of  e t h y l e n e   oxide.   The  a lky l   c h a i n  

of  the  a l i p h a t i c   a l c o h o l   can  e i t h e r   be  s t r a i g h t   or  b r a n c h e d  

and  g e n e r a l l y   c o n t a i n s   from  8  to  22  carbon  atoms.  Examples 

of  such  e t h o x y l a t e d   a l c o h o l s   i nc lude   the  c o n d e n s a t i o n   p r o d u c t  

of  m y r i s t y l   a l c o h o l   wi th   10  moles  of  e thy lene   oxide  per  mole 

of  a l c o h o l   and  the  c o n d e n s a t i o n   p roduc t   of  9  moles  o f  

e t h y l e n e   oxide  with  coconu t   a l c o h o l   (a  mixture  of  f a t t y  

a l c a h o l s   with  a lky l   c h a i n s   va ry ing   in  l ength   from  10  to  14 

carbon  a toms).   Examples  of  commerc ia l ly   a v a i l a b l e   n o n i o n i c  

s u r f a c t a n t s   of  t h i s   type   i n c l u d e   T e r g i t o l   15-S-9,   marketed  by  

Union  Carbide  C o r p o r a t i o n ,   Neodol  45E9,  marketed  by  S h e l l  

Chemical  Company,  and  Kyro  EOB,  marketed  by  The  P r o c t e r   & 



Gamble  Company.  Other  s u i t a b l e   a lcohol   e t h o x y l a t e s   i n c l u d e : -  

Tal low  (C16-C18)  a lcohol   (E25) 
L inea r   (C14-C15)  a lcohol   (E5) 

(C14-C15)  a lcohol   (E7) 

(C12-C13)  a lcohol   (E6) 

(C9  -C11)  a lcohol   (E5) 
Branched  (C10-C13)  a lcohol   (E4) 
L inea r   (s-C11-C15)  a lcohol   (E5) 

(s-C11-C15)  a lcohol   (E7) 

(s-C11-C15)  a lcohol   (E9) 
Alcohol   e t h o x y l a t e s   such  as  those  d i s c l o s e d   in  B r i t i s h  

Pa ten t   S p e c i f i c a t i o n   No.  1 ,462,134  are  a l so   u s e f u l .  

S u i t a b l e   a l k y l   phenol  e t h o x y l a t e s   i nc lude   t h e  

c o n d e n s a t i o n   p r o d u c t s   of  a lkyl   phenols   having  an  a lky l   g r o u p  

c o n t a i n i n g   from  6  to  12  carbon  atoms  in  e i t h e r   a  s t r a i g h t  

chain  or  b ranched  chain  c o n f i g u r a t i o n   with  e t h y l e n e   o x i d e ,  

sa id   e t h y l e n e   oxide  being  p r e s e n t   in  an  amount  equal  to  8  t o  

20  moles  of  e t h y l e n e   oxide  per  mole  of  a l k y l   phenol .   The 

a lky l   s u b s t i t u e n t   in  such  compounds  can  be  de r ived ,   f o r  

example,  from  po lymer ized   p ropylene ,   d i - i s o b u t y l e n e ,   and  t h e  

l i k e .   Examples  of  compounds  of  t h i s   type  i nc lude   n o n y l  

phenol  condensed  with  9.5  moles  of  e t h y l e n e   oxide  per  mole  o f  

nonyl  phenol ;   dodecy lpheno l   condensed  with  12  moles  o f  

e t h y l e n e   oxide  per   mole  of  phenol;   and  d i - i s o o c t y l   p h e n o l  

condensed  with  15  moles  of  e thy lene   oxide  per  mole  o f  

phenol .   Commercia l ly   a v a i l a b l e   nonionic   s u r f a c t a n t s   of  t h i s  

type  i nc lude   Igepa l   CO-630,  marketed  by  the  GAF  C o r p o r a t i o n ,  

and  T r i t o n   X-45,  X-114,  X-100,  and  X-102,  a l l   marketed  by  t h e  

Rohm  &  Haas  Company. 

Other  s u i t a b l e   phenol  e t h o x y l a t e s   i n c l u d e : -  

L inea r   C8  Alkyl  phenol  (ES) 

C8  Alkyl  phenol  (E8) 

C9  Alkyl  phenol  (E6) 

C9  Alkyl  phenol  (E9) 



S u i t a b l e   f a t t y   ac id   e t h o x y l a t e s   inc lude   coconut   f a t t y  

ac id   (E5)  and  o l e i c   f a t t y   ac id   (E10),  while  e s t e r  

e t h o x y l a t e s   i n c l u d e :  

S o r b i t a n   monooleate   (E5) 
S o r b i t a n   t r i o l e a t e   (E20) 
S o r b i t a n   m o n o s t e a r a t e   (E4) 
S o r b i t a n   t r i s t e a r a t e   (E20) 

Other  n o n i o n i c   s u r f a c t a n t s   u se fu l   h e r e i n   i n c l u d e   t h e  

c o n d e n s a t i o n   p r o d u c t s   of  e t h y l e n e   oxide  with  the  p r o d u c t  

r e s u l t i n g   from  the  r e a c t i o n   of  p r c p y l e n e   oxide  and  e t h y l e n e  

d iamine ,   and  the  c o n d e n s a t i o n   p roduc t   of  e thy lene   oxide  w t i h  

the  p r o d u c t   r e s u l t i n g   from  the  condensa t i on   of  p r c p y l e n e  

oxide  with  p r c p y l e n e   g l y c o l .   S u r f a c t a n t s   of  t h i s   type  a r e  

a v a i l a b l e   commerc i a l l y   from  the  Wyandotte  C h e m i c a l s  

C o r p o r a t i o n   under  the  neames  "Te t ron i c "   and  " P l u r o n i c "  

r e s p e c t i v e l y .  

P a r t i c u l a r l y   p r e f e r r e d   non ion i c   s u r f a c t a n t s   as  componen t s  

of  the  c o m p o s i t i o n s   u s e f u l   in  the  p r e s e n t   i n v e n t i o n   are   t h e  

p r ima ry   l i n e a r   and  b ranched   cha in   pr imary  a l c o h o l  

e t h o x y l a t e s ,   such  as  C14-C15  l i n e a r   a l coho l s   c o n d e n s e d  

with  7-15  moles  of  e t h y l e n e   oxide   a v a i l a b l e   from  She l l   O i l  

Co.  under  the  "Dobanol"  Trade  Mark  and  the  C10-C13 
b ranched   cha in   a l c o h o l   e t h o x y l a t e s   o b t a i n a b l e   f r o m  

L i q u i c h i m i c a   SA  under  the  "L ia l "   Trade  Mark. 

The  c a t i o n i c   s u r f a c t a n t s   forming  p r e f e r r e d   components  o f  

the  c o m p o s i t i o n s   u s e f u l   in  the  p r e s e n t   i n v e n t i o n   have  t h e  

e m p i r i c a l   f o r m u l a  



wherein  each  R   is  a  hydrophobic   o rgan ic   group  c o n t a i n i n g  

a lkyl   cha ins ,   a lkeny l   chains ,   a lky l   benzyl   cha ins ,   a l k y l  

phenyl  cha ins ,   e the r   l i nkages ,   a l k y l e n e   groups,   a l k e n y l e n e  

groups,  e s t e r   l i nkages ,   and  amide  l i n k a g e s   t o t a l l i n g   from  8 

to  22  carbon  atoms  and  which  may  a d d i t i o n a l l y   con ta in   or  b e  

a t t a ched   to  a  p o l y e t h y l e n e   oxide  chain   c o n t a i n i n g   up  to  20 

ethoxy  groups,   m  is  a  number  from  one  to  th ree   p rov ided   t h a t  

no  more  than  one  R1 in  a  molecule  can  have  more  than  16 

carbon  atoms  when  m  is  2  and  no  more  than  12  carbon  a toms  

when  m  i s  3 .   R2  i s  a n   a lky l   or  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   from  1  to  4  carbon  atoms  or  a  benzyl   group,  w i t h  

no  more  than  one  R2  in  a  molecule  being  benzyl ,   and  x  is  a  

number  from  1  to  3,  Y  is  s e l e c t e d   f rom 

and  Z  is  a  w a t e r - s o l u b l e   anion  s e l e c t e d   from  h a l i d e ,  

me thosu lpha te ,   c a r b o x y l a t e ,   hydrox ide ,   or  n i t r a t e ,   a n i o n ,  

p a r t i c u l a r l y   p r e f e r r e d   being  c h l o r i d e ,   bromide  or  i o d i d e  

anions,   in  a  number  to  give  e l e c t r i c a l   n e u t r a l i t y   of  t h e  

c a t i o n i c   component.  The  p a r t i c u l a r   c a t i o n i c   component  to  b e  

inc luded   in  a  given  system  depends  to  a  l a rge   ex ten t   upon  t h e  

p a r t i c u l a r   nonionic   component  to  be  used  in  th i s   system,  and  

is  s e l e c t e d   such  tha t   i t   is  at  l e a s t   w a t e r - d i s p e r s i b l e ,   o r  

p r e f e r a b l y   w a t e r - s o l u b l e ,   when  mixed  with  said  n o n i o n i c  

s u r f a c t a n t .   I t   is  p r e f e r r e d   tha t   the  c a t i o n i c   component  b e  



s u b s t a n t i a l l y   f r ee   of  hvd raz in ium  groups .   Mix tures   of  t h e s e  

c a t i o n i c   m a t e r i a l s   may  a l so   be  used  in  the  compos i t ions   o f  

the  p r e s e n t   i n v e n t i o n .  

When  used  in  combina t ion   with  non ion i c   s u r f a c t a n t s ,   t h e s e  

c a t i o n i c   components  p r o v i d e   e x c e l l e n t   s o i l   r emova l  

c h a r a c t e r i s t i c s ,   confe r   s t a t i c   c o n t r o l   b e n e f i t s   to  t h e  

l aundered   f a b r i c s ,   and  i n h i b i t   the  t r a n s f e r   of  dyes  among  t h e  

l aundered   f a b r i c s   in  the  wash  s o l u t i o n .  

In  p r e f e r r e d   c a t i o n i c   m a t e r i a l s ,   L  is  equal   to  1  and  Y  i s  

However,  L  may  be  g r e a t e r   than  1,  such  as  in  c a t i o n i c  

components  c o n t a i n i n g   2  or  3  c a t i o n i c   charge   c e n t r e s .  

Where  Y  i s  and  m  =  1  i t   is  p r e f e r r e d   tha t   x  i s  

equal   to  3.  R2  is  no rmal ly   a  methyl  group  but  a  p r e f e r r e d  

s t r u c t u r e   is  where  one R2  group  is  hydroxy  e t h y l .   C a t i o n i c  

s u r f a c t a n t s   of  t h i s   mono  long  chain   type  i nc lude   those  i n  
which R1  is  a  C10-C20  a l k y l   group  more  p r e f e r a b l y   a  

C10-C16  a lky l   group.   P a r t i c u l a r l y   p r e f e r r e d   c o m p o s i t i o n s  

of  t h i s   c l a s s   i nc lude   C12  and  C14  a lky l   t r i m e t h y l  

ammonium  bromide,  C12  a l k y l   d imethy l   hydroxy  e thyl   ammonium 

bromide  and  C12  a l k y l   d imethy l   hyd roxypropy l   ammonium 

bromide  and  t h e i r   c o u n t e r p a r t s   based  on  m i d d l e - c u t   c o c o n u t  

a l c o h o l   as  the  source   of  the  a l k y l   group.  Other  counter   i o n s  

such  as  m e t h o s u l p h a t e   and  c a r b o x y l a t e   can  a l so   be  u sed  

p a r t i c u l a r l y   with  the  h y d r o x y a l k y l - s u b s t i t u t e d   compounds.  

Where  m  is  equal   to  2,  only  one  of  the  R1  cha ins   s h o u l d  

be  longer   than  16  carbon  atoms.  Thus,  d i t a l l o w d i m e t h y l -  

ammonium  s a l t s   used  c o n v e n t i o n a l l y   as  f a b r i c   s o f t e n e r s   and  

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

u n s u i t a b l e   as  the  c a t i o n i c   component  in  s u r f a c t a n t   m i x t u r e s .  



P r e f e r r e d   d i - l o n g   chain   c a t i o n i c s   of  t h i s   type  inc lude  t h o s e  

in  which  x  is  equal   to  2  and  R2  is  a  methyl  g r o u p .  
P a r t i c u l a r l y   p r e f e r r e d   c a t i o n i c   m a t e r i a l s   of  t h i s   c l a s s  

include  are  those   in  which  R1  is  C8-C12  a l k y l   such  a s  

the  a lkyl   dimethylammonium  di-C8,  s a l t ,   the  d i - C 1 0  
alkyldimethylammonium  s a l t s   and  the  di-C12  a l k y l d i m e t h y l -  
ammonium  s a l t s   m a t e r i a l s .  

Where  m  is  equal   to  3,  only  one  of  the  R1  chains   can  b e  

g r e a t e r   than  12  carbon  atoms  in  l eng th .   The  reason  for  t h i s  

chain  length  r e s t r i c t i o n ,   as  is  a l so   the  case  with  t h e  

d i - long   chain  c a t i o n i c s   de sc r ibed   above,  is  the  r e l a t i v e  

i n s o l u b i l i t y   of  t he se   t r i -   and  d i - l ong   chain  m a t e r i a l s .  

Where  t r i - l o n g   cha in   a l ky l   m a t e r i a l s   are  used,  it  i s  

p r e f e r r e d   tha t   x  is  equal   to  1  and  tha t   R2  is  a  m e t h y l  

group.  In  these   c o m p o s i t i o n s   i t   is  p r e f e r r e d   tha t   R1  is  a  

C8  to  C11  a lky l   group.   P a r t i c u l a r l y   p r e f e r r e d   t r i - l o n g  

chain  c a t i o n i c s   i n c l u d e   t r ioc ty lme thy lammonium  h a l i d e ,   and 

t r idecylmethylammonium  h a l i d e .  

Ca t ion ic   components  in  which  m  is  equal  to  1  and  t h e  

hydrophobic  group  R1  is  i n t e r r u p t e d   by  e s t e r   l i nkages   a r e  

d i s c l o s e d   in  USP  No.  4260529.  P a r t i c u l a r l y   p r e f e r r e d  

c a t i o n i c   s u r f a c t a n t s   of  t h i s   type  are  the  c h o l i n e   e s t e r  

d e r i v a t i v e s   having  the  fo l lowing   f o r m u l a  

as  well  as  those  wherein   the  e s t e r   l inkage   in  the  above  

formula  is  r ep l aced   with  a  r everse   e s t e r ,   amide  or  r e v e r s e  

amide  l i n k a g e .  

P a r t i c u l a r l y   p r e f e r r e d   examples  of  t h i s   type  of  c a t i o n i c  

s u r f a c t a n t   i nc lude   s t e a r o y l   chol ine   e s t e r   q u a t e r n a r y   ammonium 

h a l i d e   (R3  =  C17  a l k y l ) ,   p a lmi toy l   cho l ine   e s t e r  

qua t e rna ry   ammonium  h a l i d e s   (R3  =  C16  a l k y l ) ,   m y r i s t o y l  

chol ine   e s t e r   q u a t e r n a r y   ammonium  h a l i d e s   (R3  =  C13 

a l k y l ) ,   l auroyl   c h o l i n e   e s t e r   ammonium  h a l i d e s   (R  =  C11 



a l k y l ) ,   and  t a l l o w q y l   c h o l i n e   e s t e r   q u a t e r n a r y   ammonium 

h a l i d e s   (R3 =  C16-C18  a l k y l ) .  

The  above  d e s c r i b e d   c a t i o n i c   components  are  u se fu l   i n  

n o n i o n i c / c a t i o n i c   s u r f a c t a n t   m ix tu r e s   which  have  a  r a t i o   o f  

n o n i o n i c   to  c a t i o n i c   of  from  1:2  to  20:1.  P r e f e r a b l y ,  
n o n i o n i c   to  c a t i o n i c   r a t i o s   of  from  10:1  to  1:1  are  u s e d ,  

more  p r e f e r a b l y   f ran  5:1  to  3:2,  most  p r e f e r a b l y   from  10:3  t o  
10 :5 .   These  c a t i o n i c   s u r f a c t a n t s   may  a l so   be  used  in  t h e  

d e t e r g e n t   s y s t e m s  d e f i n e d   in  US  P a t e n t   No.  4 ,259 ,217 ,   i n  

n o n i o n i c   to  c a t i o n i c   r a t i o s   of  from  8:1  to  2 0 : 1 .  

In  c o m p o s i t i o n s   i n c o r p o r a t i n g   mix tu res   of  non ion ic   and  

c a t i o n i c   s u r f a c t a n t s   i t   is  p r e f e r r e d   t h a t   the  amount  of  t h e  

n o n i o n i c - c a t i o n i c   mixture   is  such  t h a t   the  s u r f a c t a n t  

m i x t u r e : s u b s t r a t e   weight  r a t i o   l i e s   in  the  range  10:1  to  1 : 5 ,  

p r e f e r a b l y   from  10:1  to  1:2,  and  most  p r e f e r a b l y   from  5:1  t o  

1:1.   In  p r e f e r r e d   e x e c u t i o n s   us ing   non-woven  s h e e t  

s u b s t r a t e s   of  a p p r o x i m a t e l y   805  cm  p lan   area  and  3 

g r s / s h e e t   b a s i s   weight ,   the   l o a d i n g   of  n o n i o n i c - c a t i o n i c  

s u r f a c t a n t   mixture   is  in  the  range  5-15  g r s / s h e e t .  

Suds  m o d i f i e r s   u s e f u l   in  the  d e t e r g e n t   compos i t ions   c a n  

be  of  the  suds  b o o s t i n g ,   suds  s t a b i l i s i n g   or  suds  s u p p r e s s i n g  

type .   Examples  of  the  f i r s t   type  i nc lude   t h e  

C12-C18  f a t t y   acid  amides  and  a l k a n o l a m i d e s ,   the  s e c o n d  

type  is  e x e m p l i f i e d   by  the  C12-C16  a l ky l   d i lower   a l k y l  

amine  ox ides   and  the  t h i r d   type  by  C20-C24  f a t t y   a c i d s ,  

c e r t a i n   e t h y l e n e   o x i d e - p r c p y l e n e   oxide   copolymers  such  as  t h e  

" P l u r o n i c "   s e r i e s ,   s i l i c o n e s ,   s i l i c a - s i l i c o n e   b l e n d s ,  

m i c r o - c r y s t a l l i n e   waxes,  t r i a z i n e s   and  mix tures   of  any  of  t h e  

f o r e g o i n g .  

P r e f e r r e d   suds  s u p p r e s s i n g   a d d i t i v e s   are  d e s c r i b e d   in  US 

P a t e n t   3 ,933 ,672 ,   i s s u e d  J a n u a r y   20,  1976,  r e l a t i v e   to  a  

s i l i c o n e   suds  c o n t r o l l i n g   agen t .   The  s i l i c o n e   m a t e r i a l   c a n  

be  r e p r e s e n t e d   by  a l k y l a t e d   p o l y s i l o x a n e   m a t e r i a l s   such  a s  

s i l i c a   a e r o g e l s   and  x e r o g e l s   and  hydrophob ic   s i l i c a s   o f  

v a r i o u s   t ypes .   The  s i l i c o n e   m a t e r i a l   can  be  d e s c r i b e d   a s  

s i l o x a n e   having  the  f o r m u l a :  



wherein  x  is  from  20  to  2,000,  and  R  and  R'  are  each  a lky l   o r  

aryl   groups,   e s p e c i a l l y   methyl,  e thy l ,   p r cpy l ,   buty l   and 

phenyl .   The  p o l y d i m e t h y l s i l o x a n e s   (R  and  R'  are  m e t h y l )  

having  a  mo lecu la r   weight  wi th in   the  range  of  from  200  t o  

200,000,  and  h i g h e r ,   are  a l l   u se fu l   as  suds  c o n t r o l l i n g  

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

usefu l   suds  c o n t r o l l i n g   p r o p e r t i e s ,   are  those  wherein  t h e  

side  chain   groups  R  and  R'  are  a lky l ,   a ry l ,   or  mixed  a l k y l  

and  a ry l   h y d r o c a r b y l   groups,  examples  i n c l u d i n g   d i e t h y l - ,  

d i p r c p y l - ,   d i b u t y l - ,   methyl- ,   e t h y l - ,   and  p h e n y l m e t h y l -  

p o l y s i l o x a n e s .   A d d i t i o n a l   use fu l   s i l i c o n e   suds  c o n t r o l l i n g  

agents   can  be  r e p r e s e n t e d   by  a  mixture   of  an  a l k y l a t e d  

s i l oxane ,   as  r e f e r r e d   to  h e r e i n b e f o r e ,   and  so l i d   s i l i c a .  

Such  mix tu re s   are  p r epa red   by  a f f i x i n g   the  s i l i c o n e   to  t h e  

su r face   of  the  s o l i d   s i l i c a .   A  p r e f e r r e d   s i l i c o n e   s u d s  

c o n t r o l l i n g  a g e n t   is  r e p r e s e n t e d   by  a  hydrophobic   s i l a n a t e d  

(most  p r e f e r a b l y   t r i m e t h y l s i l a n a t e d )   s i l i c a   having  a  p a r t i c l e  

s ize  in  the  range  from  10  m i l l i m i c r o n s   to  2 0 ' m i l l i m i c r o n s   and  

a  s p e c i f i c   s u r f a c e   area  above  50  m2/gm  i n t i m a t e l y   admixed  

with  d imethy l   s i l i c o n e   f l u id   having  a  molecular   weight  in  t h e  

range  from  500  to  200,000  at  a  weight  r a t i o   of  s i l i c o n e   t o  

s i l a n a t e d   s i l i c a   of  from  19:1  to  1:2.  The  s i l i c o n e   s u d s  

s u p p r e s s i n g   agent  is  advan t ageous ly   r e l e a s a b l y   i n c o r p o r a t e d  

in  a  w a t e r - s o l u b l e   or  w a t e r - d i s p e r s i b l e ,   s u b s t a n t i a l l y  

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

P a r t i c u l a r l y   u s e f u l ' s u d s   supp re s so r s   are  t h e  

s e l f - e m u l s i f y i n g   s i l i c o n e   suds  s u p p r e s s o r s ,   d e s c r i b e d   in  US 

Patent   No.  4 , 136 ,045 .   An  example  of  such  a  compound  i s  

DB-544,  commerc ia l ly   a v a i l a b l e   from  Dow  Corning,  which  is  a  

s i l o x a n e / g l y c o l   c o p o l y m e r .  

Suds  m o d i f i e r s   as  desc r ibed   above  are  i n c o r p o r a t e d   a t  

l eve l s   of  up  to  a p p r o x i m a t e l y   5%,  p r e f e r a b l y   from  0.1  to  2% 



by  weight   of  the  c a t i o n i c - n o n i o n i c   s u r f a c t a n t   m i x t u r e .  

D e t e r g e n t   b u i l d e r   s a l t s   can  be  i n o r g a n i c   or  o rganic   i n  

type   but  the  c r y s t a l l i n e   na tu re   of  i n o r g a n i c   b u i l d e r   s a l t s ,  
and  hence  the  d i f f i c u l t y   of  i n c o r p o r a t i n g   them  by  coa t ing   o r  
i m p r e g n a t i o n   pu ts   c o n s t r a i n t s   on  the  amounts  which  can  b e  
i n c l u d e d   in  the  p r o d u c t s   of  the  i n v e n t i o n .   This  r e s u l t s   in  a  

p r a c t i c a l   upper  l i m i t   on  the  weight  r a t i o   of  i n o r g a n i c  
b u i l d e r   to  s u b s t r a t e   of  about  5:1.  Organic   b u i l d e r   s a l t s  
such  as  c i t r a t e s ,   m e l l i t a t e s ,   p h y t a t e s ,   n i t r i l o   t r i a c e t a t e s ,  

c a rboxyme thy loxy   s u c c i n a t e s ,   p o l y a c r y l a t e s   a n d  

p o l y h y d r o x y a c r y l a t e s   can  be  i n c o r p o r a t e d   at  h i g h e r   l e v e l s ,  

i . e .   up  to  a  weight   r a t i o   of  b u i l d e r   to  s u b s t r a t e   of  a b o u t  

8 : 1 .  

C h e l a t i n g   agen ts   tha t   can  be  i n c o r p o r a t e d   i nc lude   c i t r i c  

ac id ,   n i t r o l o t r i a c e t i c   and  e t h y l e n e   diamine  t e t r a   a c e t i c  

a c i d s   and  t h e i r   s a l t s ,   o rgan ic   phosphona te   d e r i v a t i v e s   such  

as  t hose   d i s c l o s e d   in  Diehl  US  Pa t en t   N o .  3 , 2 1 3 , 0 3 0   i ssued  19 

Oc tobe r ,   1965;  Roy  US  Pa t en t   No.  3 ,433 ,021   i s sued   14  J a n u a r y ,  

1968;  Gedge  US  P a t e n t   No.  3 ,292,121  i s sued   9  J anua ry ,   1968; 

and  Berswor th   US  P a t e n t   No.  2 ,599 ,807   i s sued   10  June,  1952, 

and  c a r b o x y l i c   ac id   b u i l d e r   s a l t s   such  as  t hose   d i s c l o s e d   i n  

Diehl   US  Pa t en t   No.  3 ,308,067  i ssued  7  March,  1967 .  

P r e f e r r e d   c h e l a t i n g   agen ts   i nc lude   n i t r i l o t r i a c e t i c   a c i d  

(NTA),  n i t r i l o t r i m e t h y l e n e   phosphonic   ac id   (NTMP),  e t h y l e n e  

d iamine   t e t r a   methylene  phosphonic   acid  (EDTMP)  and  

d i e t h y l e n e   t r i a m i n e   pen ta   methylene  phosphon ic   acid  (DETPMP), 

and  t h e s e   are  i n c o r p o r a t e d   in  amounts  such  t h a t   the  s u b s t r a t e  

c h e l a t i n g   agent  weight  r a t i o   l i e s   in  the  range  20:1  to  1 : 5 ,  

p r e f e r a b l y   5:1  to  1:5  and  most  p r e f e r a b l y   3:1  to  1 : 1 .  

I n o r g a n i c   peroxygen   b l e a c h e s   which  can  be  i n c o r p o r a t e d  

i n c l u d e   those   which  are  t r ue   p e r o x y s a l t s   such  as  a l k a l i   m e t a l  

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

p e r o x i d e ,   such  as  sodium  p e r b o r a t e   monohydrate   a n d  

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

sodium  p e r p y r o p h o s p h a t e .  

C l a t h r a t e s   such  as  t ha t   compr i s ing   4Na2SO4 :  

2H202 :  1  NaCl  can  a l so   be  i n c o r p o r a t e d   p r o v i d e d   t h a t  



mois tu re   is  excluded  from  the  compos i t i ons .   Mixing  of  t h e  

b l each   with  the  o ther   components  can  be  employed  in  c e r t a i n  

i n s t a n c e s   but  where  m a t e r i a l s   r e a c t i v e   towards  the  b l e a c h  

such  as  o rgan ic   peroxy  acid  b leach  p r e c u r s o r s   are  i n c l u d e d ,  

s p a t i a l   s e p a r a t i o n   of  the  b leach   from  these   m a t e r i a l s   i s  

n e c e s s a r y .  

Organic  peroxy  acid  b leach   p r e c u r s o r s   are  p r e f e r r e d  

components  of  laundry  p roduc t s   of  the  i n v e n t i o n   and  any  o f  

the  p r e c u r s o r s   d i s c l o s e d   in  B r i t i s h   Pa t en t   S p e c i f i c a t i o n   Nos.  

1 ,586 ,769   and  2040983  B r i t i s h   Pa ten t   A p p l i c a t i o n   No.  8304990 

and  European  Publ i shed   A p p l i c a t i o n   No.  0098129  can  b e  

i n c l u d e d .   P r e f e r r e d   p r e c u r s o r s   inc lude   t e t r a   a c e t y l   a l k y l e n e  
diamine,   in  which  the  a l ky l ene   group  can  c o n t a i n   from  1  to  6 

carbon  atoms  t e t r a   a c e t y l   g l y c o u r i l ,   sodium  p-C1-C9 

acy loxybenzene   su lphona te s   in  which  the  a lky l   p o r t i o n   of  t h e  

acyl   group  may  be  l i n e a r   or  branched  pen ta   a c e t y l   g l u c o s e ,  

oc ta   a c e t y l   l a c t o s e   and  mix tures   of  any  of  t h e s e .  

C e r t a i n   p o l y b a s i c   ac ids   have  been  found  to  enhance  t h e  

b l e a c h i n g   e f f e c t   of  o rgan ic   p e r o x y a c i d s ,   examples  b e i n g  

EDTMP,  N'IMP  and  DETPMP.  However,  not  a l l   c h e l a t i n g   p o l y b a s i c  

ac id s   are  use fu l   in  t h i s   r e s p e c t ,   while  c e r t a i n  

p o o r l y - c h e l a t i n g   p o l y b a s i c   ac ids ,   no tab ly   s u c c i n i c   acid,   and  

g l u t a r i c   acid,   do  show  e f f i c a c y .  

The  l eve l   of  usage  of  the  p r e c u r s o r   wi l l   n a t u r a l l y  b e  

dependent   on  a  number  of  f a c t o r s   e .g .   the  s ize   of  the  f a b r i c  

load  in  the  machine,  the  l eve l   of  b l e a c h i n g   p e r f o r m a n c e  

d e s i r e d ,   the  amount  of  pe rhydroxy l   ion  in  the  wash  s o l u t i o n ,  

the  b leach ing   e f f i c a c y   of  the  o rgan ic   peroxy  spec ies   d e r i v e d  

from  the  p r e c u r s o r   and  the  e f f i c i e n c y   of  conve r s ion   of  t h e  

p r e c u r s o r   into  tha t   peroxy  spec i e s .   I t   is  c o n v e n t i o n a l   w i t h  

i n o r g a n i c   peroxy  b leaches   to  p rov ide   a  l eve l   of  a v a i l a b l e  

oxygen  in  s o l u t i o n   from  50  ppm  to  350  ppm  by  weight  for  h e a v y  

duty  laundry  purposes .   However,  when  using  o rgan ic   p e r o x y  

b l e a c h e s   a  l eve l   of  a v a i l a b l e   oxygen  p rov ided   by  the  o r g a n i c  

peroxy  compound  may  l i e   in  the  range  from  2  ppm  to  100  ppm, 
l e v e l s   of  from  3  ppm  to  30  ppm  being  a p p r o p r i a t e   u n d e r  

c o n v e n t i o n a l   US  washing  c o n d i t i o n s   while  l e v e l s   of  from  20 

ppm  to  50  ppm  are  more  commonly  used  under  European  w a s h i n g  

c o n d i t i o n s .   This  l eve l   of  a v a i l a b l e   oxygen  should  b e  



a t t a i n e d   w i t h i n   the  normal  wash  cyc le   time  i . e .  w i t h i n  5 - 2 5  

minutes   depending   on  the  p a r t i c u l a r   wash  cyc le   being  employed.  
For  a  machine  having  a  l i q u i d   c a p a c i t y   in  use  of  20  to  30 

l i t r e s ,   such  a  l e v e l   of  a v a i l a b l e   oxygen  r e q u i r e s   t h e  

d e l i v e r y   of  from  1  gr  to  20  gr  of  o r g a n i c   peroxy  compound 

p e r c u r s o r   assuming  q u a n t i t a t i v e   c o n v e r s i o n .   P r e f e r a b l y   a  
s i n g l e   un i t   of  s u b s t r a t e   should  be  capab le   of  accommodating 

the  d e s i r e d   l e v e l   of  p r e c u r s o r   and  any  a d j u v a n t s   and 

a d d i t i v e s   t h a t   i t   is  n e c e s s a r y   to  i n c o r p o r a t e   into  t h e  

p roduc t ,   a l t h o u g h   the  number  of  u n i t s   to  be  used  to  d e l i v e r   a  

g iven  q u a n t i t y   of  p r e c u r s o r   is  a  ma t t e r   of  choice .   N o r m a l l y  

the  weight   of  p r e c u r s o r   per  d e l i v e y   w i l l   l i e   in  the  range  3 

to  10  grs ,   p r e f e r a b l y   from  4  to  6  g r s .  

Anti  r e d e p o s i t i o n   and  s o i l   s u s p e n s i o n   agents   a l s o  

c o n s t i t u t e   p r e f e r r e d   components  of  the  a d d i t i v e   c o m p o s i t i o n s  

of  the  i n v e n t i o n .   C e l l u l o s e   d e r i v a t i v e s   such  as  me thy l  

c e l l u l o s e ,   ca rboxymethy l   c e l l u l o s e   and  hydroxy  e t h y l  

c e l l u l o s e   are  examples  of  s o i l   s u s p e n s i o n   agents   and  s u i t a b l e  

a n t i r e d e p o s i t i o n   agen ts   are  p r o v i d e d   by  homo-  or  c o - p o l y m e r i c  

p o l y c a r b o x y l i c   ac ids   or  t h e i r   s a l t s   in  which  at  l e a s t   two 

ca rboxy l   r a d i c a l s   are  p r e s e n t   s e p a r a t e d   by  not  more  than  two 

carbon  atoms.  P o l y e t h y l e n e   g l y c o l s   of  MWt  1 , 000  -   10 ,000  

p a r t i c u l a r l y   of  MWt  4 , 0 0 0  -   10,000  are  a l so   u s e f u l  

p a r e t i c u l a t e   s o i l   s u s p e n s i o n   agen t s   and  f u n c t i o n   as  such  even  

if  i nc luded   p r i m a r i l y   as  p r o c e s s i n g   a i d s .  

Highly  p r e f e r r e d   p o l y m e r i c   p o l y c a r b o x y l i c   ac ids   a r e  

copolymers  of  male ic   acid   or  male ic   anhydr ide   with  me thy l  

v inyl   e t h e r ,   e t hy l   v iny l   e t h e r   or  a c r y l i c   ac id ,   the  p o l y m e r s  

having  a  mo lecu l a r   weight  in  the  range  from  12,000  t o  

1 , 5 0 0 , 0 0 0 .  

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

p o l y c a r b o x y l i c   ac ids   is  p rov ided   in  the  A p p l i c a n t s '   European  

Pa t en t   A p p l i c a t i o n   No.  82301776.9.   Leve ls   of  i n c o r p o r a t i o n  

of  these   a n t i r e d e p o s i t i o n   agen t s   are  such  as  to  p r o v i d e  

a g e n t :  s u b s t r a t e   r a t i o s   of  2:1  to  1:20,  p r e f e r a b l y   1:2  to  1 : 1 0 .  



S u i t a b l e   a n t i b a c t e r i a l   agents   are  q u a t e r n a r y   ammonium 

compounds  such  as  c e ty l   py r id in ium  c h l o r i d e ,   c e t y l   t r i m e t h y l  
ammonium  bromide  and  C8-C18  a lky l   benzyl   d i m e t h y l  

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

agent  to  s u b s t r a t e   of  from  1:1  to  1 : 1 0 .  

A  wide  range  of  f ab r i c   s o f t e n e r s   and  a n t i s t a t i c   a g e n t s  

can  be  i nc luded   as  o p t i o n a l   compounds.  Exemplary  c a t i c n i c  

n i t r o g e n   compounds  inc lude   the  di-C16-C18  a l k y l ,  

di-C1-C4  a l ky l   q u a t e r n a r y   ammonium  s a l t s ,   i m i d a z o l i n i u m  

s a l t s   and  n o n - n i t r o g e n o u s   m a t e r i a l s   such  as  the  s o r b i t a n  

e s t e r s   of  C16-C18  f a t t y   ac ids .   These  are  n o r m a l l y  

i n c o r p o r a t e d   at  s o f t e n e r   to  s u b s t r a t e   weight  r a t i o s   of  5:1  t o  

1 : 1 .  

O p t i c a l   b r i g h t e n e r s   may  be  an ion i c   or  non ion ic   in  t y p e  

and  are  added  at  l e v e l s   of  from  0.05  to  1.0  grs  per  s h e e t  

p r e f e r a b l y   0.1  to  0.5  grs  per  s h e e t .  

Anionic   f l u o r e s c e n t   b r i g h t e n i n g   agents   are  w e l l - k n o w n  

m a t e r i a l s ,   examples  of  which  are  d i s o d i u m  

4 , 4 ' - b i s - ( 2 - d i e t h a n o l a m i n o - 4 - a n i l i n o - s - t r i a z i n - 6 - y l a m i n o )  

s t i l b e n e - 2 : 2 ' d i s u l p h o n a t e ,   disodium  4 , 4 ' - b i s - ( 2 - m o r p h o l i n o - 4 -  

a n i l i n o - s - t r i a z i n - 6 - y l a m i n o s t i l b e n e - 2 : 2 ' - d i s u l p h o n a t e ,  
disodium  4 , 4 ' - b i s - ( 2 , 4 - d i a n i l i n o - s - t r i a z i n - 6 - y l a m i n o )  

s t i l b e n e - 2 : 2 ' - d i - s u l p h o n a t e ,   d isodium  4 , 4 ' - b i s - ( 2 -  

a n i l i n o - 4 - ( N - m e t h y l - N - 2 - h y d r o x y e t h y l a m i n o ) - s - t r i a z i n - 6 - y l a m i n o )  

s t i l b e n e - 2 , 2 ' - d i - s u l p h o n a t e ,   disodium  4 , 4 ' - b i s - ( 4 - p h e n y l  

- 2 , 1 , 3 - t r i a z o l - 2 - y l ) - s t i l b e n e - 2 , 2 ' - d i s u l p h o n a t e ,   d i s o d i u m  

4 , 4 ' - b i s ( 2 ' - a n i l i n o - 4 - ( 1 - m e t h y l - 2 - h y d r o x y e t h y l a m i n o ) - s - t r i a z i n -  

6 - y l a m i n o ) s t i l b e n e - 2 , 2 ' d i s u l p h o n a t e ,   sodium  2 ( s t i l b y l - 4 " -  

( n a p t h o - 1 ' , 2 ' : 4 , 5 ) - 1 , 2 , 3 - t r i a z o l e - 2 " - s u l p h o n a t e   and  d i - s o d i u m  

4 , 4 ' - b i s ( 2 - s u l p h o n a t o   s t y r y l ) b i p h e n y l .  

Other  f l u o r e s c e r s   to  which  the  i n v e n t i o n   can  be  a p p l i e d  

inc lude   the  1 , 3 - d i a r y l   p y r a z o l i n e s   a n d  7 - a l k y l a m i n o c o u m a r i n s .  

A  p r e f e r r e d   f l u r o e s c e r   is  the  a n i o n i c   m a t e r i a l   a v a i l a b l e  

from  Ciba  Geigy  S.A.  under  the  t r a d e   name  Tinopal   CBS  and  

mixtures   t h e r e o f   with  m a t e r i a l s   a v a i l a b l e   under  the  t r a d e  

names  T incpa l   EMS  and  Blankophor  MBBN,  the  l a t t e r   being  s o l d  

by  F a r b e n f a b r i k e n   Bayer  AG. 



Other  p r e f e r r e d   o p t i o n a l   i n g r e d i e n t s   inc lude  t h e  
m u l t i f u n c t i o n a l   p h o t o a c t i v a t o r / d y e s   be longing   to  the  p o r p h i n e  
c l a s s   of  g e n e r a l   f o r m u l a  

where in   each  X  is  (=N-)  or  (=CY-),  and  the  t o t a l   number  o f  

(=N-)  groups  is  0,  1,  2,  3  or  4;  wherein  each  Y, 

i n d e p e n d e n t l y ,   is  hydrogen  or  meso  s u b s t i t u t e d   a l k y l ,  

c y c l o a l k y l ,   a r a l k y l ,   a r y l ,   a l k a r y l   or  h e t e r o a r y l ;   w h e r e i n  

each  R,  i n d e p e n d e n t l y ,   is  hydrogen  or  p y r r o l e   s u b s t i t u t e d  

a l k y l ,   c y c l o a l k y l ,   a r a l k y l ,   a r y l ,   a l k a r y l   or  h e t e r o r a r y l ,   o r  
where in   a d j a c e n t   p a i r s   of  R's  are  jo ined  t o g e t h e r   w i t h  

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

h e t e r o c y c l i c   r i n g s ;   where in   A  is  2(H)  atoms  bonded  t o  

d i a g o n a l l y   o p p o s i t e   n i t r o g e n   atoms,  or  Z n ( I I ) ,   C d ( I I ) ,  

Mg(I I ) ,   C a ( I I ) ,   A 1 ( I I I ) ,   S c ( I I I ) ,   or  Sn(IV);  wherein  B  is  a n  

a n i o n i c ,   non ion ic   or  c a t i o n i c   s o l u b i l i z i n g   group  s u b s t i t u t e d  

in to   Y  or  R;  wherein   M  is  a  c o u n t e r i o n   to  the  s o l u b i l i z i n g  

groups;   wherein ,   when  B  is  c a t i o n i c ,   M  is  an  anion  and  s  i s  

from  1  to  8;  when  B  is  n o n i o n i c ,   B  is  p o l y e t h o x y l a t e ,   M  i s  

zero,   s  is  from  1  to  8,  and  the  number  of  condensed  e t h y l e n e  

oxide   molecules   per  p o r p h i n e   molecule   is  from  8  to  50;  when  B 

is  a n i o n i c   and  p rox ima te ,   M  is  c a t i o n i c   and  s  is  from  3  to  8 ;  

when  B  is  a n i o n i c   and  remote,   M  is  c a t i o n i c   and  s  is  from  2 

to  8;  and  when  B  is  s u l p h o n a t e   the  number  of  s u l p h o n a t e  

groups  is  no  g r e a t e r   than  the  number  of  a romat ic   and  

h e t e r o c y c l i c   s u b s t i t u e n t   g r o u p s .  
As  used  h e r e i n ,   a  s o l u b i l i z i n g   group  a t t a c h e d   to  a  c a r b o n  

atom  d i s p l a c e d   more  than  5  carbon  atoms  away  from  t h e  

p o r p h i n e   core  is  r e f e r r e d   to  as  "remote";   o t h e r w i s e   i t   i s  

" p r o x i m a t e " .  



Highly  p r e f e r r e d   m a t e r i a l s   of  t h i s   genera l   type  are  t h e  

zinc  p h t h a l o c y a n i n e   t r i -   and  t e t r a s u l p h o n a t e s   and  m i x t u r e s  

t h e r e o f .   M a t e r i a l s   of  t h i s   g e n e r a l   c l a s s   were  o r i g i n a l l y  

d i s c l o s e d   for  use  in  d e t e r g e n t   compos i t i ons   in  B r i t i s h  

Pa ten t s   1,372,035  and  1 ,408 ,144   and  are  d i s cus sed   in  d e t a i l  

in  European  Pa ten t   A p p l i c a t i o n   3861.  The  p h o t o - a c t i v a t o r s  

can  provide   b l each ing   e f f e c t s   on  f a b r i c s   washed  with  t h e  

d e t e r g e n t   a d d i t i v e   c o m p o s i t i o n s   and  d r ied   in  the  p re sence   o f  

v i s i b l e   l i gh t   and  a t m o s p h e r i c   oxygen  and  can  a l s o  

s y n e r g i s t i c a l l y   enhance  the  b l e a c h i n g   e f f e c t   of  c o n v e n t i o n a l  

b leach ing   agents   such  as  sodium  p e r b o r a t e .   The  p o r p h i n e  

bleach  is  p r e f e r a b l y   used  in  an  amount  such  tha t   the  l eve l   o f  

porphine   in  the  compos i t i on   is  in  the  range  from  0.004%  t o  

0.5%,  more  p r e f e r a b l y   from  0.001%  to  0.1%,  e s p e c i a l l y   from 

0.002%  to  0.05%  by  w e i g h t .  

P r e f e r r e d   enzymatic   m a t e r i a l s   inc lude   the  c o m m e r c i a l l y  

a v a i l a b l e   amylases,   and  n e u t r a l   and  a l k a l i n e   p r o t e a s e s  

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

S u i t a b l e   enzymes  are  d i s c u s s e d   in  US  Pa t en t s   3 ,519 ,570   and  

3 ,533,139.   Examples  of  s u i t a b l e   enzymes  inc lude  t h e  

m a t e r i a l s   sold  under  the  R e g i s t e r e d   Trade  Marks  M a x a t a s e ,  

Rapidase  and  A l c a l a s e .  

As  s t a t ed   p r e v i o u s l y   most  of  the  a b o v e - m e n t i o n e d  

f u n c t i o n a l   i n g r e d i e n t s ,   with  the  excep t ion   of  the  n o n i o n i c  

s u r f a c t a n t s ,   the  o rgan ic   suds  m o d i f i e r s   and  c e r t a i n  

a n t i - r e d e p o s i t i o n   agen t s ,   are  s o l i d   m a t e r i a l s   which  form  t h e  

d i s p e r s e d   p a r t i c u l a t e   phase  of  the  d e t e r g e n t   c o m p o s i t i o n s .  

The  p a r t i c u l a t e s   are  i n s o l u b l e ,   or  only  p a r t l y   so lub l e ,   i n  

the  s o l i d i f i e d   l i q u i d   phase  and  i d e a l l y   are  f i n e l y   d i v i d e d .  

Their   p a r t i c l e   s ize   should  be  no  more  than  150µm  and  

p r e f e r a b l y   should  be  l e s s   than  100µm,  i d e a l l y   less   t h a n  

5 0 µ m .  

P r e f e r r e d   d e t e r g e n t   c o m p o s i t i o n s   usefu l   in  the  p r e s e n t  

i nven t ion   inc lude   one  or  more  of  a  c a t i o n i c   s u r f a c t r a n t   a s  

h e r e i n b e f o r e   de f ined ,   most  p r e f e r a b l y   of  the  type  where  Y  i s  
-N -   and  m  is  1  or  2,  a  c h e l a t i n g   agent  of  the  amino 

po lyphosphona te   type  p a r t i c u l a r l y   EDTMP  or  DETPMP  and  a  



p e r o x y a c i d   b l each   p r e c u r s o r   of  the  t e t r a c e t y l   a l k y l e n e  
diamine  a n d / o r   C1 -  C9  a c y l o x y b e n z e n e   su lphon ic   o r  

c a r b o x y l i c   acid  type,   t o g e t h e r   wi th   a  C8-C22  e t h o x y l a t e d  

p r imary   a l c o h o l   and  a  p o l y e t h y l e n e   g l y c o l   of  MVt  4 , 0 0 0  -  

1 0 , 0 0 0 .  

The  types   and  l e v e l s   of  the  i n g r e d i e n t s   of  the  d e t e r g e n t  

c o m p o s i t i o n   is  c o n s t r a i n e d   by  the  r e q u i r e m e n t s   of  mu tua l  

u n r e a c t i v i t y   ( i f   the  m a t e r i a l s   are   a p p l i e d   so  as  to  be  i n  

i n t i m a t e   c o n t a c t ) ,   by  the  weight   r a t i o   of  components  f o r m i n g  

p a r t i c u l a t e   s o l i d s   to  components  forming  the  s o l i d i f i e d  

l i q u i d   phase  and  by  the  l oad ing   l i m i t a t i o n s   of  t h e  

s u b s t r a t e .   As  mentioned  above,  m a t e r i a l s   t h a t   are  capable  o f  

mutual   r e a c t i o n   can  be  i n c o r p o r a t e d   in  the  a d d i t i v e   p r o d u c t s  

of  the  i n v e n t i o n ,   but  must  be  s p a t i a l l y   s e p a r a t e d   from  e a c h  

o t h e r   i . e .   by  a p p l i c a t i o n   to  a  s u b s t r a t e   l o c a t i o n   tha t   i s  

f r e e   or  s u b s t a n t i a l l y   f ree   of  the  o t h e r   r e a c t a n t  

m a t e r i a l ( s ) .   The  d e t e r g e n t   c o m p o s i t i o n   is  p r e f e r a b l y  

a p p l i e d ,   as  d e s c r i b e d   in  more  d e t a i l   h e r e i n a f t e r ,   as  a  m o l t e n  

d i s p e r s i o n   to  the  s u b s t r a t e   so  t h a t   the  maximum  v i s c o s i t y  

t h a t   can  be  handled   by  the  a p p l i c a t i o n   system  de te rmines   t h e  

maximum  l e v e l   of  d i s p e r s e d   p a r t i c u l a t e   s o l i d s   in  t h e  

c o m p o s i t i o n .   This  l eve l   is  g e n e r a l l y   a p p r o x i m a t e l y   50%  by  

weigh t .   The  minimum  l e v e l   of  5%  by  weight   of  t h e  

c o m p o s i t i o n   is  l e s s   c r i t i c a l .   P r e f e r a b l y   the  level   o f  

d i s p e r s e d   p a r t i c u l a t e   s o l i d s   is   from  25%  to  45%  by  weight  o f  

the  c o m p o s i t i o n .  

Within   the  l i m i t s   imposed  by  the  r a t i o   of  p a r t i c u l a t e  

s o l i d   to  s o l i d i f i e d   l i q u i d   components ,   i n d i v i d u a l   components  

can  be  i n c o r p o r a t e d   in  amounts  up  to  those   co r re spond ing   t o  

c o m p o n e n t : s u b s t r a t e   weight  r a t i o s   of  10:1.  However,  f o r  

p r o c e s s i n g   and  p roduc t   a e s t h e t i c s   r e a s o n s ,   the  t o t a l   w e i g h t  

of  p a r t i c u l a t e   components  per  s h e e t   is  normal ly   held  to  a  

maximum  of  4  t imes  the  shee t   we igh t ,   and  i n d i v i d u a l  

components  are  i d e a l l y   p r e s e n t   at  no  more  than  3  times  t h e  

shee t   w e i g h t .  



The  d e t e r g e n t   compos i t ions   u s e f u l   in  the  i n v e n t i o n   a l s o  

comprise   a  s o l i d i f i e d   l i q u i d   phase  in  which  the  s o l i d  

p a r t i c l e s   are  d i s p e r s e d .   As  mentioned  above  c e r t a i n  

f u n c t i o n a l   components  of  the  compos i t ion   such  as  n o n i o n i c  

s u r f a c t a n t s   can  act  as  the,  or  pa r t   of  the,  s o l i d i f i e d   l i q u i d  

phase  but  in  genera l   the  m a j o r i t y   of  the  s o l i d i f i e d   l i q u i d  

phase  is  a  water  so lub le   or  water  d i s p e r s i b l e   p r o c e s s i n g   a i d  

having  a  me l t ing   po in t   in  the  range  from  30°C  to  80°C.  The 

most  p r e f e r r e d   p r o c e s s i n g   a ids   are  o rgan ic   compounds  having  a  

s o f t e n i n g   po in t   g r e a t e r   than  40°C  and  a  mel t ing  p o i n t   l e s s  

than  80°C  to  permit   t h e i r   easy  p r o c e s s i n g .  

These  compounds  serve  as  an  aid  in  p r o c e s s i n g   and /o r   i n  

r e l e a s i n g   the  composi t ion   from  the  s u b s t r a t e   when  the  l a t t e r  

is  i n t r o d u c e d   in to   a  wash  l i q u o r   and,  when  melted,  p r o v i d e  

mix tu res   having  a  v i s c o s i t y   of  up  to  5000  c e n t i p o i s e s   at  50°C. 

T y p i c a l   s o l i d s   are  C14-C18  p r imary   and  s e c o n d a r y  

a l c o h o l s   and  C12-C20  f a t t y   ac ids   and  e t h o x y l a t e s   t h e r e o f  

c o n t a i n i n g   from  15  to  80  e t h y l e n e   oxide  groups  per  mole  o f  

a l c o h o l ,   s o r b i t a n   e s t e r s   of  C12-C20  f a t t y   ac ids   and  

p o l y e t h y l e n e   g lyco l s   of  Mwt  4000-10 ,000 .   I n s o l u b l e   waxy 
m a t e r i a l s   such  as  p a r a f f i n   waxes  and  a lkyl   f a t t y   acid  e s t e r s  

can  a l so   be  used  in  minor  amounts  in  admixture   with  one  o r  

more  water   so lub le   m a t e r i a l s .   Mixtures   of  the  above  w a t e r  

s o l u b l e   m a t e r i a l s   are  p r e f e r r e d .  

As  i n d i c a t e d   above,  the  o rgan ic   compounds  forming  t h e  

s o l i d i f i e d   l i q u i d   phase  can  serve  as  a  r e l e a s e   aid  t h a t  

a s s i s t s   in  r e l e a s i n g   the  compos i t i ons   from  the  s u b s t r a t e   upon 
a d d i t i o n   of  the  product   to  a  wash  l i q u o r .   In  g e n e r a l ,  

m a t e r i a l s   serv ing   as  p r o c e s s i n g   aids  are  a lso   s u i t a b l e   a s  

r e l e a s e   a ids   but  c e r t a i n   m a t e r i a l s ,   no tab ly   C16-C18  f a t t y  

ac ids   and  p o l y e t h y l e n e   g l y c o l s   of  MWt  4 ,000-10 ,000 ,   a r e  

p a r t i c u l a r l y   e f f e c t i v e   when  used  in  amounts  such  tha t   t h e  

weight  r a t i o   of  c o m p o s i t i o n s :  r e l e a s e   aid  l i e s   in  the  r a n g e  
9:1  to  1:1  p a r t i c u l a r l y   3:1  to  1 : 1 .  



I t   w i l l   be  a p p a r e n t   t ha t   the  d e t e r g e n t   c o m p o s i t i o n s   o f  

the  a d d i t i v e   p r o d u c t s   in  accordance   with  the  i n v e n t i o n   w i l l  

i n c o r p o r a t e   a  h igh   l e v e l   of  o rgan ic   m a t e r i a l   having  a  Mpt,> 
30°C  and  t h i s   w i l l   i nc lude   at  l e a s t   50%  by  weight  of  t h e  

c o m p o s i t i o n   of  c a r r i e r   m a t e r i a l   having  a  me l t i ng   po in t   in  t h e  

range  30°C-80°C  e i t h e r   in  the  form  of  a  p r o c e s s i n g   aid  or  a s  

one  of  the  f u n c t i o n a l   d e t e r g e n t   components .   T y p i c a l l y   t h e  

c o m p o s i t i o n   w i l l   i n c o r p o r a t e   at  l e a s t   55%  of  such  c a r r i e r  

m a t e r i a l s   and,  depending  on  the  n a t u r e   and  p h y s i c a l  

c h a r a c t e r i s t i c s   of  the  " n o n - c a r r i e r "   s o l i d   components,   t h e  

l e v e l   of  c a r r i e r   m a t e r i a l s   may  be  as  h igh  as  70%  of  t h e  

c o m p o s i t i o n .  

The  s u b s t r a t e   may  i t s e l f   be  water  s o l u b l e   or  w a t e r  

i n s o l u b l e   and  in  the  l a t t e r   case  i t   should  p r e f e r a b l y   p o s s e s s  
s u f f i c i e n t   s t r u c t u r a l   i n t e g r i t y   under  the  c o n d i t i o n s   of  t h e  

wash  to  be  r e c o v e r e d   from  the  machine  at  the  end  of  t h e  

l a u n d r y   cyc le .   Water  s o l u b l e   m a t e r i a l s   i n c l u d e   c e r t a i n  

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

s o l u b l e   p o l y v i n y l   p y r r o l i d o n e   polymers ,   which  can  be  formed 

i n t o   non-woven  and  woven  f i b r o u s   s t r u c t u r e s .   S u i t a b l e   w a t e r  

i n s o l u b l e   m a t e r i a l s   i nc lude ,   but  are  not  r e s t r i c t e d   t o ,  

n a t u r a l   and  s y n t h e t i c   f i b r e s ,   foams,  sponges  and  f i l m s .  

P r e f e r a b l y   the  shee t   is  water  p e r v i o u s   i . e .   water  c a n  

pass   from  one  s u r f a c e   of  the  sheet   to  the  o p p o s i t e   s u r f a c e  

and,  for  f i lm  type  s u b s t r a t e s ,   p e r f o r a t i o n   of  the  sheet   i s  

d e s i r a b l e .   The  most  p r e f e r r e d   form  of  the  s u b s t r a t e   is  a  

shee t   of  woven  or  non-woven  f a b r i c   or  a  t h in   shee t   o f  

c e l l u l a r   p l a s t i c s   m a t e r i a l .   Woven  f a b r i c   shee t s   can  take  t h e  

form  of  a  p l a i n   weave  n a t u r a l   or  s y n t h e t i c   f i b r e   of  low  f i b r e  

c o u n t / u n i t   l eng th ,   such  as  is  used  for  s u r g i c a l   d r e s s i n g s ,   o r  

of  the  type  known  as  cheese  c l o t h .   Loading  l i m i t a t i o n s   on 

shee t   type  s u b s t r a t e s   l i m i t   the  amount  of  d e t e r g e n t  



c o m p o s i t i o n   t ha t   can  be  app l i ed   to  the  shee t   namely  to  a  

maximum  r e p r e s e n t e d   by  a  p r e c u r s o r : s h e e t   weight  r a t i o   o f  

about  1 0 : 1 .  

A  very  d e s i r a b l e   a t t r i b u t e   of  the  l aundry   a d d i t i v e  

p r o d u c t s   of  the  p r e sen t   i n v e n t i o n   is  tha t   they  do  n o t  

i n t e r f e r e   with  the  mechanical   o p e r a t i o n   of  the  wash ing  

machine  in to   which  they  are  put .   A  high  p r o p o r t i o n   o f  

domest ic   washing  machines  are  of  the  r o t a t i n g   p e r f o r a t e d   drum 

type  in  which  the  p e r f o r a t i o n s   extend  over  the  e n t i r e  

p e r i p h e r a l   s u r f a c e .   In  t h i s   type  of  equipment  the  drum 

c o n s t r u c t i o n   and  mode  of  o p e r a t i o n   o b v i a t e s   any  problem  o f  

o b s t r u c t i o n   to  l i q u i d   flow  in  the  machine.  C e r t a i n   o l d e r  

types  of  machine  u t i l i s e   an  a g i t a t o r   in  a  s t a t i o n a r y   v e s s e l  

p rov ided   with  a  r e c i r c u l a t i n g   l i q u i d   system.  In  order   t o  

avoid  l i q u i d   b lockage  in  t h i s   machine  type  i t   may  b e  

n e c e s s a r y   to  p rov ide   s l i t s   or  p e r f o r a t i o n s   in  the  s u b s t r a t e ,  

p a r t i c u l a r l y   i f   i t   is  in  sheet   form.  Sheet  s t r u c t u r e s   o f  

t h i s   type  are  d i s c l o s e d   in  McQueary  US  P a t e n t s   Nos.  3944694 

and  3956556  i s sued   March  16,  1976  and  May  11,  1976 

r e s p e c t i v e l y .  

As  s t a t e d   above,  s u i t a b l e   m a t e r i a l s   which  can  be  used  a s  

a  s u b s t r a t e   in  the  i nven t ion   h e r e i n   i nc lude ,   among  o t h e r s ,  

sponges,  paper ,   and  woven  and  non-woven  f a b r i c s .  

A  s u i t a b l e   sponge  l ike   m a t e r i a l   t ha t   can  be  used  in  t h e  

p r e s e n t   i n v e n t i o n   comprises   an  ab so rben t   foam  l ike   m a t e r i a l  

in  the  form  of  a  shee t .   The  term  ' a b s o r b e n t   f o a m - l i k e  

m a t e r i a l '   is  in tended   to  encompass  t h r ee   d i m e n s i o n a l  

a b s o r p t i v e   m a t e r i a l s   such  as  'gas  blown  foams ' ,   n a t u r a l  

sponges  and  composi te   f ib rous   based  s t r u c t u r e s   such  as  a r e  

d i s c l o s e d   in  US  Pa ten t   Nos.  3311115  and  3430630.  A 

p a r t i c u l a r l y   s u i t a b l e   m a t e r i a l   of  t h i s   type  is  a  h y d r o p h i l i c  

p o l y u r e t h a n e   foam  in  which  the  i n t e r n a l   c e l l u l a r   wal ls   of  t h e  

foam  have  been  broken  by  r e t i c u l t i o n .   Foams  of  th i s   type  a r e  

d e s c r i b e d   in  d e t a i l   in  Dulle  US  P a t e n t   No.  3794029.  A 

p r e f e r r e d   example  of  th i s   foam  type  comprises   a  h y d r o p h i l i c  

p o l y u r e t h a n e   foam  of  d e n s i t y   0.596  grs  per  cubic  inch  with  a  



c e l l   count   of  between  8  and  40  c e l l s   per  cm,  p r e f e r a b l y   a b o u t  
24  to  32  per   cm  a v a i l a b l e   from  the  Sco t t   Paper  Company, 
Eddystone ,   P e n n s y l v a n i a   USA.,  under  the  Reg i s t e r ed   Trade  Mark 

"Hydrofoam".  P r e f e r r e d   shee t s   of  t h i s   type  of  m a t e r i a l   h a v e  

t h i c k n e s s e s   in  the  range  from  3  to  5  mm. 
A  s u i t a b l e   p a p e r - b a s e d   a b s o r b e n t   s t r u c t u r e   c o n t a i n i n g   2 

or  3  paper   p l i e s   is  d i s c l o s e d   in  USP  3414459.  

The  p r e f e r r e d   s u b s t r a t e s   of  the  laundry   a d d i t i v e   p r o d u c t s  
of  the  i n v e n t i o n   are  a p e r t u r e d   and  non  a p e r t u r e d   nonwoven 

f a b r i c s   which  can  g e n e r a l l y   be  d e f i n e d   as  a d h e s i v e l y   b o n d e d  

f i b r o u s   or  f i l a m e n t o u s   p r o d u c t s ,   having  a  web  or  carded  f i b r e  

s t r u c t u r e   (where  the  f i b r e   s t r e n g t h   is  s u i t a b l e   to  a l l o w  

ca rd ing)   or  compr i s ing   f i b r o u s   mats,  in  which  the  f i b r e s   o r  

f i l a m e n t s   are   d i s t r i b u t e d   h a p h a z a r d l y   or  in  random  a r r a y  
( i . e .   an  a r r a y   of  f i b r e s   in  a  ca rded   web  wherein  p a r t i a l  

o r i e n t a t i o n   of  the  f i b r e s   is  f r e q u e n t l y   p r e s e n t   as  well  as  a  

c o m p l e t e l y   haphazard   d i s t r i b u t i o n a l   o r i e n t a t i o n )   o r  

s u b s t a n t i a l l y   a l i g n e d .   The  f i b r e s   or  f i l a m e n t s   can  b e  

n a t u r a l   ( e .g .   wool,  s i l k ,   wood  pu lp ,   ju te ,   hemp,  c o t t o n ,  

l i nen ,   s i s a l ,   or  ramie) ,   s y n t h e t i c   (e .g .   rayon,  c e l l u l o s e ,  

e s t e r ,   p o l y v i n y l   d e r i v a t i v e s ,   p o l y o l e f i n s ,   polyamides ,   o r  

p o l y e s t e r s )   or  mix tu res   of  any  of  the  a b o v e .  

Methods  of  making  non-woven  c l o t h s   are  not  a  pa r t   of  t h i s  

i n v e n t i o n   and  be ing   well  known  in  the  a r t ,   are  not  d e s c r i b e d  

in  d e t a i l   h e r e i n .   G e n e r a l l y ,   such  c l o t h s   are  made  by  a i r   o r  

water  l a y i n g   p r o c e s s e s   in  which  the  f i b r e s   or  f i l a m e n t s   a r e  

f i r s t   cut  to  d e s i r e d   l e n g t h s   from  long  s t r ands ,   passed  i n to   a  

water  or  a i r   s t ream,   and  then  d e p o s i t e d   onto  a  sc reen   t h r o u g h  

which  the  f i b r e - l a d e n   a i r   or  water   is  passed.   The  d e p o s i t e d  

f i b r e s   or  f i l a m e n t s   are  then  a d h e s i v e l y   bonded  t o g e t h e r ,  

d r i ed ,   cured  and  o t h e r w i s e   t r e a t e d   as  d e s i r e d   to  form  t h e  

non-woven  c l o t h .   Non-woven  c l o t h s   made  of  p o l y e s t e r s ,  

po lyamides ,   v iny l   r e s i n s ,   and  o t h e r   t h e r m o p l a s t i c   f i b r e s   c a n  

be  bonded,  i . e .   the   f i b r e s   are  spun  out  onto  a  f l a t   s u r f a c e  

and  bonded  (melted)   t o g e t h e r   by  h e a t   or  by  chemical  r e a c t i o n s .  



The  absorbent   p r o p e r t i e s   d e s i r e d   h e r e i n   are  p a r t i c u l a r l y  

easy  to  ob ta in   with  non-woven  c l o t h s   and  are  p rov ided   m e r e l y  

by  b u i l d i n g   up  the  t h i c k n e s s   of  the  c l o t h ,   i . e .   b y  

super - impos ing   a  p l u r a l i t y   of  carded  webs  or  mats  to  a  
t h i c k n e s s   adequate  to  o b t a i n   the  n e c e s s a r y   a b s o r b e n t  

p r o p e r t i e s ,   or  by  a l lowing   a  s u f f i c i e n t   t h i c k n e s s   of  t h e  

f i b r e s   to  depos i t   on  the  s c r e e n .   Any  d i ame te r   or  den ie r   o f  

the  f i b r e   ( g e n e r a l l y   up  to  about  10  den ie r )   can  be  u s e d ,  

inasmuch  as  i t   is  the  f ree   space  between  each  f i b r e   t h a t  

makes  the  t h i cknes s   of  the  c l o t h   d i r e c t l y   r e l a t e d   to  t h e  

abso rben t   c a p a c i t y   of  the  c l o t h ,   and  which  f u r t h e r   makes  t h e  

non-woven  c lo th   e s p e c i a l l y   s u i t a b l e   for  i m p r e g n a t i o n   with  a  

peroxy  compound  d e t e r g e n t   compos i t i on   by  means  o f  

i n t e r s t i t i a l   or  c a p i l l a r y   a c t i o n .   Thus,  any  t h i c k n e s s  

n e c e s s a r y   to  ob t a in   the  r e q u i r e d   a b s o r b e n t   c a p a c i t y   can  b e  

u s e d .  

The  choice  of  b i n d e r - r e s i n s   used  in  the  manufac tu re   o f  

non-woven  c lo ths   can  p r o v i d e   s u b s t r a t e s   p o s s e s s i n g   a  v a r i e t y  

of  d e s i r a b l e   t r a i t s .   For  example,  the  a b s o r b e n t   c a p a c i t y   o f  

the  c lo th   can  be  i n c r e a s e d ,   d e c r e a s e d ,   or  r e g u l a t e d   b y  

r e s p e c t i v e l y   using  a  h y d r o p h i l i c   b i n d e r - r e s i n ,   a  h y d r o p h o b i c  

b i n d e r - r e s i n   or  a  mixture   t h e r e o f   in  the  f i b r e   bonding  s t e p .  

Moreover,  the  hydrophobic   b i n d e r - r e s i n ,   when  used  s i ng ly   o r  

as  the  predominant   campound  of  a  h y d r o p h o b i c - h y d r o p h i l i c  

mixture ,   p rov ides   non-woven  c l o t h s   which  are  e s p e c i a l l y  

u se fu l   as  s u b s t r a t e s   when  the  d e t e r g e n t   c o m p o s i t i o n - s u b s t r a t e  

combina t ions   d i s c l o s e d   h e r e i n   are  used  in  an  au tomat i c   washe r .  

When  the  s u b s t r a t e   h e r e i n   is  a  bonded  non-woven  c l o t h  

made  from  f i b r e s ,   d e p o s i t e d   h a p h a z a r d l y   or  in  random  ar ray   on 

the  screen,   the  compos i t i ons   e x h i b i t   e x c e l l e n t   s t r e n g t h   i n  

a l l   d i r e c t i o n s   and  are  not  prone  to  t ea r   or  s e p a r a t e   when 

used  in  the  washe r .  

P r e f e r a b l y ,   the  non-woven  c l o th   is  w a t e r - l a i d   or  a i r - l a i d  

and  is  made  from  c e l l u l o s i c   f i b r e s ,   p a r t i c u l a r l y   f rom 

r e g e n e r a t e d   c e l l u l o s e   or  rayon,  which  are  l u b r i c a t e d   w i t h  

s t andard   t e x t i l e   l u b r i c a n t .   P r e f e r a b l y   the  f i b r e s   are  from  4 

to  50  mm  in  l ength   and  are  from  1.5  to  5  d e n i e r   (Denier  is  an  



i n t e r n a t i o n a l l y   r e c o g n i s e d   un i t   in  yarn  m e a s u r e ,  

c o r r e s p o n d i n g   to  the  weight  in  grams  of  a  9,000  meter  l e n g t h  
of  ya rn ) .   P r e f e r a b l y   the  f i b r e s   are  at  l e a s t   p a r t i a l l y  
o r i e n t a t e d   h a p h a z a r d l y ,   p a r t i c u l a r l y   s u b s t a n t i a l l y  

h a p h a z a r d l y ,   and  are  a d h e s i v e l y   bonded  t o g e t h e r   w i t h  

hydrophob ic   or  s u b s t a n t i a l l y   hydrophob ic   b i n d e r - r e s i n ,  

p a r t i c u l a r l y   with  a  non ion ic   s e l f - c r o s s l i n k i n g   a c r y l i c  

polymer  or  po lymers .   C o n v e n i e n t l y ,   the  c l o t h   comprises  70% 

f i b r e   and  30%  b i n d e r - r e s i n   polymer  by  weight   and  has  a  b a s i s  

weight  of  from  10  to  100,  p r e f e r a b l y   from  24  to  72  g/m2. 

A  s u i t a b l e   example  is  an  a i r - l a i d ,   non-woven  c l o t h  

compr i s ing   70%  r e g e n e r a t e d   c e l l u l o s e   (American  V i s c o s e  

C o r p o r a t i o n )   and  30%  hydrophob ic   b i n d e r - r e s i n s   (Rhoplex  HA-8 

on  one  s ide   of  the  c l o t h ,   Rhoplex  HA-16  on  the  other ;   Rohm  & 

Haas,  I nc ) .   The  c l o t h   has  a  t h i c k n e s s   of  4  to  5  m i l s . ,   a  

b a s i s   weight  of  29  g /m .   A  30  cm  l eng th   of  the  c lo th   21  cm 

wide  weighs  1.78  grams.  The  f i b r e s   are  10  mm  in  length,   1 . 5  

den i e r ,   and  are  o r i e n t a t e d   s u b s t a n t i a l l y   haphaza rd ly .   The 

f i b r e s   are  l u b r i c a t e d   with  sodium  o l e a t e .  



A  f u r t h e r   exemplary  s u b s t r a t e   is  a  w a t e r - l a i d ,   n o n - w o v e n  

c l o t h   commerc ia l ly   a v a i l a b l e   from  C  H  Dexter   Co.,  Inc.  The 

f i b r e s   are  r e g e n e r a t e d   c e l l u l o s e ,   15  mm  in  l eng th ,   1 . 5  

den i e r ,   and  are  l u b r i c a t e d   with  a  s i m i l a r   s t a n d a r d   t e x t i l e  

l u b r i c a n t .   The  f i b r e s   comprise  70%  of  the  non-woven  c l o th   by  

weight  and  are  o r i e n t a t e d   s u b s t a n t i a l l y   h a p h a z a r d l y ;   t h e  

b i n d e r - r e s i n   (HA-8)  comprises  30%  by  weight  of  the  c l o t h .  

The  s u b s t r a t e   is  4  mils  th ick ,   and  i t   has  a  b a s i s   weight  o f  

29  g/m2.  A  30  cm  length   of  the  c lo th   21  cm  wide,  we ighs  

1.66  g rams .  

Aper tured   non-woven  s u b s t r a t e s   are  a l so   u s e f u l   for  t h e  

purposes   of  the  p r e s e n t   i nven t ion .   The  a p e r t u r e s ,   wh ich  

extend  between  o p p o s i t e   su r f aces   of  the  s u b s t r a t e   a r e  

normal ly   in  a  p a t t e r n   and  are  formed  du r ing   lay-down  of  t h e  

f i b r e s   to  produce  the  s u b s t r a t e .   Exemplary  a p e r t u r e d  

non-woven  s u b s t r a t e s   are  d i s c l o s e d   in  US  P a t e n t   Nos .  

3 ,741 ,724 ,   3 ,930 ,086   and  3 , 7 5 0 , 2 3 7 .  

A  s u i t a b l e   diamond  p a t t e r n e d   a p e r t u r e d   s u b s t r a t e   i s  

o b t a i n a b l e   from  Chiccpee  Manufac tur ing   Co.,  Mil l town,   New 

J e r s e y ,   USA  under  the  Code  No.  SK  650  WFX  577  and  c o m p r i s i n g  

a  p o l y e s t e r - w o o d   pulp  mixture  having  a  b a s i s   weight  of  50 

g/m2 and  a p p r o x i m a t e l y   13  a p e r t u r e s   per  square   cm. 

Another  p r e f e r r e d   example  of  an  a p e r t u r e d   non-woven 

s u b s t r a t e ,   a l so   a v a i l a b l e   from  Chiccpee  Manuac tu r ing   C o . ,  

under  the  Code  No.  AK  30  ML  1379  compr ises   a  r e g e n e r a t e d  

c e l l u l o s e   sheet   of  3.0  denier   f i b r e s   bonded  with  Rhoplex  RA  8 

b inder   ( f i b r e : b i n d e r   r a t i o   70:30)  having  a  b a s i s   weight  of  40 

g/m2  and  17  a p e r t u r e s / c m  .   A  h igh ly   p r e f e r r e d   s q u a r e  

p a t t e r n e d   a p e r t u r e d   s u b s t r a t e   of  s i m i l a r   compos i t i on   b u t  

f i b r e : b i n d e r   r a t i o   of  80:20  and  b a s i s   weight   35  g/m2  i s  

a l so   a v a i l a b l e   from  Chicopee  BV  H o l l a n d .  

In  gene ra l ,   a p e r t u r e d   f a b r i c s   for  the  purposes   of  t h e  

i n v e n t i o n   have  from  10-20  a p e r t u r e s / c m 2 ,   p r e f e r a b l y   12-18  

a p e r t u r e s / c m 2 .  

The  s ize  and  shape  of  the  s u b s t r a t e   sheet  is  a  mat te r   o f  

choice  and  is  de te rmined   p r i n c i p a l l y   by  f a c t o r s   a s s o c i a t e d  

with  the  convenience   of  i t s   use.  Thus  the  sheet   should  n o t  



be  so  small   as  to  become  t r a p p e d   in  the  c r e v i c e s   o f   t h e  

machine  or  the  c l o t h e s   being  washed  or  so  l a r g e   as  to  b e  

awkward  to  package  and  d i s p e n s e   from  the  c o n t a i n e r   in  which  

i t   is  so ld .   For  the  purposes   of  the  p r e s e n t   i n v e n t i o n   s h e e t s  

r ang ing   in  p lan   area  from  130  cm2  to  1300  c m 2  a r e  

a c c e p t a b l e ,   the  p r e f e r r e d   area  ly ing   in  the  range  of  from  650 
cm2  to  900  cm2. 

The  i n v e n t i o n   is  i l l u s t r a t e d   in  the  f o l l o w i n g   examples  i n  

which  a l l   p a r t s   and  p e r c e n t a g e s   are  by  weight   of  t h e  

c o m p o s i t i o n   un l e s s   o the rwi se   s p e c i f i e d .  

In  the  Examples,  the  a b b r e v i a t i o n s   used  have  t h e  

f o l l o w i n g   d e s i g n a t i o n :  



S i l i c o n e   Compound:  85%  p o l y d i m e t h y l   s i l o x a n e   15%  s i l i c a  

EXAMPLE  1 
The  fo l lowing   p roduc t   was  p r e p a r e d :  

C 



The  s u b s t r a t e   was  a  square   p a t t e r n e d   a p e r t u r e d   non-woven 

s h e e t ,   of  s i ze   23  x  35  cm  and  b a s i s   weight  2.8  g,  formed  o f  

100%  unbleached  crimped  rayon  f i b r e s   (80%  f i b r e ,   20% 

p o l y a c r y l a t e   b i n d e r ) .   The  p r o d u c t   was  made  by  forming  a  m e l t  

of  the   PEG  and  A  45E7  at  a p p r o x i m a t e l y   80°C,  d i s p e r s i n g   t h e  

o t h e r   components  ( excep t   the  perfume)  t h e r e i n   and  a p p l y i n g  

the  r e s u l t a n t   s l u r r y   to  the  s u b s t r a t e   from  an  a p p l i c a t o r   r o l l  

wi th   which  the  s u b s t r a t e   was  b rough t   in to   c o n t a c t .  

A d d i t i o n a l   r o l l s   were  used  to  spread   the  s l u r r y   be fo re   i t   was 

cooled   to  ambient  t e m p e r a t u r e   to  s o l i d i f y   the  c o m p o s i t i o n .  

Perfume  was  then  sprayed  on  to  the  impregnated  s u b s t r a t e   t o  

produce   the  f i n a l   p r o d u c t .  

No  a p p r e c i a b l e   b u i l d   up  of  p roduc t   was  noted  on  t h e  

p r o c e s s i n g   equipment  and  the  p r o d u c t   demons t ra ted   v i r t u a l  

freedom  from  f l a k i n g   ( i . e .   a  f l a k i n g   grade  of  9+)  when  i t   was 

f o l d e d .   S imi l a r   r e s u l t s   are   o b t a i n e d   if   the  g l y c e r o l   i s  

r e p l a c e d   by  0.3g  d i e t h y l e n e   g l y c o l   or  by  0.3g  1-2  p r o p a n e  

d i o l .  



EXAMPLES  2 - 1 0  

The  fo l lowing   p roduc t s ,   in  accordance   with  the  i n v e n t i o n ,  

are  p r epa red   (in  p a r t s   by  w e i g h t ) :  



1.  A  l aundry   a d d i t i v e   p roduc t   compr i s ing   a  normal ly   s o l i d  

d e t e r g e n t   compos i t i on   compr i s ing   a  s o l i d i f i e d   l i q u i d   m a t r i x  

having   a  mel t ing   p o i n t   g r e a t e r   than  30°C  and  less   than  80°C, 
in  which  mat r ix   is  d i s p e r s e d   s o l i d   p a r t i c l e s   of  s i ze   150 µm, 
sa id   s o l i d   p a r t i c l e s   compr i s ing   from  5%  to  50%  by  weight  o f  

the  compos i t i on ,   sa id   compos i t i on   being  in  water  r e l e a s a b l e  

c o m b i n a t i o n   with  a  f l e x i b l e   sheet   s u b s t r a t e ,   the  weight  r a t i o  

of  sa id   c o m p o s i t i o n   to  sa id   s u b s t r a t e   ly ing   in  the  range  from 

1:2  to  12:1  c h a r a c t e r i s e d   in  t h a t   sa id   compos i t ion   i nc ludes   a  

l i q u i d   p r o c e s s i n g   aid  s e l e c t e d   from  p o l y o l s   of  MWt ≤ 180  and 

b o i l i n g   p o i n t   (at   a  p r e s s u r e   of  760  mm  Hg)  of  at  l e a s t   100°C 

in  an  amount  of  from  0.5%  to  5.0%  by  weight  of  t h e  

c o m p o s i t i o n .  

2.  A  l aundry   a d d i t i v e   p roduc t   a cco rd ing   to  Claim  1  w h e r e i n  

the  p o l y o l   is  s e l e c t e d   from  g l y c e r o l ,   d i e t h y l e n e   g l y c o l ,  

1 , 2 - p r o p a n e   d io l   and  2-methyl   propane  1-2  o l .  

3.  A  l aundry   a d d i t i v e   p roduc t   a c c o r d i n g   to  e i t h e r   one  o f  

Claims  1  and  2  wherein   the  po lyo l   is  p r e s e n t   in  an  amount  o f  

from  0.5%  to  3.0%  by  weight   of  the  c o m p o s i t i o n .  

4.  A  l aundry   a d d i t i v e   p roduc t   compr i s ing   a  d e t e r g e n t  

c o m p o s i t i o n   composed  of  an  o r g a n i c   ma t r ix   having  a  m e l t i n g  

p o i n t   g r e a t e r   than  30°C  and  l ess   than  80°C,  said  m a t r i x  

c o m p r i s i n g   a  mix tu re   of  a  p o l y e t h y l e n e   g lyco l   of  MWT  4 , 0 0 0  -  

10,000  and  a  p r imary   C  -   C22  a l i p h a t i c   a l coho l   c o n d e n s e d  

wi th   an  average   of  from  4  to  30  moles  of  e t hy l ene   oxide,   s a i d  

ma t r ix   forming  a  s o l i d i f i e d   l i q u i d   phase  in  which  a r e  

d i s p e r s e d   s o l i d   p a r t i c l e s   of  a  compound  s e l e c t e d   f rom:  

where in   each  R1  is  a  hydrophobic   o rgan ic   group  c o n t a i n i n g  

a l k y l   cha ins ,   a l k e n y l   cha ins ,   a lky l   benzyl   cha ins ,   a l k y l  

phenyl   cha ins ,   e t h e r   l i n k a g e s ,   a l k y l e n e   groups,   a l k e n y l e n e  

groups ,   e s t e r   l i n k a g e s ,   and  amide  l i n k a g e s   t o t a l l i n g   from  8 



to  22  carbon  atoms  and  which  may  a d d i t i o n a l l y   con t a in   or  be  

a t t a c h e d   to  a  p o l y e t h y l e n e   oxide  chain  c o n t a i n i n g   up  to  20 

ethoxy  groups,   m  is  a  number  from  one  to  th ree   p rovided   t h a t  

no  more  than  one  R1  in  a  molecule  can  have  more  than  16 

carbon  atoms  when  m  is  2  and  no  more  than  12  carbon  a toms 

when  m  is  3,  R2  i s  a n   a lkyl   or  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   from  1  to  4  carbon  atoms  or  a  benzyl   group,  w i t h  

no  more  than  one  R2  in  a  molecule  being  benzyl ,   and  x  is  a  

number  from  1  to  3,  Y  is  s e l e c t e d   f rom 

and  Z  is  a  w a t e r - s o l u b l e   anion  s e l e c t e d   from  h a l i d e ,  

me thosu lpha t e ,   c a r b o x y l a t e ,   hydrox ide ,   or  n i t r a t e  

w h e r e i n  



wherein   M  is  hydrogen   or  an  a l k a l i   metal  i o n  

where  n  is  from  1  to  6 

where in   R  is  C l  -   C9  l i n e a r   or  branched  a l k y l  
Y  is  SO3M,  COOH  or  COOM  where  

M  is  an  a l k a l i   meta l   i o n ;  

sa id   s o l i d   p a r t i c l e s   compr i s i ng   from  5%  to  50%  by  weight  of  t h e  

compos i t i on ,   sa id   c o m p o s i t i o n   being  in  water   r e l e a s a b l e   c o m b i n a t i o n  

with  a  f l e x i b l e   shee t   s u b s t r a t e ,   the  weight   r a t i o   of  s a i d  

c o m p o s i t i o n   to  sa id   s u b s t r a t e   lying  in  the  range  from  1:2  to  1 2 : 1  

c h a r a c t e r i s e d   in  t h a t   sa id   compos i t ion   i n c l u d e s   a  l i q u i d   p r o c e s s i n g  

a id   s e l e c t e d   from  p o l y o l s   of  MWt ≤  180  and  b o i l i n g   po in t   (at  a  

p r e s s u r e   of  760  mm  Hg)  of  at  l e a s t   100°C  in  an  amount  of  from  0.5% 

to  5.0%  by  weight  of  the  c o m p o s i t i o n .  
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