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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   f o r  

r e m o v i n g   s o i l   f rom  t e x t i l e s   u s i n g   c y c l i c   d i m e t h y l p o l y -  

s i l o x a n e s .   In  p a r t i c u l a r ,   t h i s   i n v e n t i o n   r e l a t e s   to  t h e   u s e  

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

s t a i n s   f rom  t e x t i l e s .  

T e x t i l e   p r o d u c t s   such   as  f a b r i c s ,   c a r p e t s   a n d  

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

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

c o n t a i n i n g   g r e a s e   and  o i l s .   V a r i o u s   o r g a n i c   s o l v e n t s   s u c h   a s  

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

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

d i r e c t   a p p l i c a t i o n   to  f a b r i c   as  s p o t   r e m o v e r s .  

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

c o m p o s i t i o n s   a r e   known.   For  i n s t a n c e ,   n o n r e s i d u e   c l e a n e r s  

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

d i s s o l v i n g ,   m o b i l i z i n g ,   and  r e m o v i n g   t h e   s t a i n e d   m a t e r i a l ,  

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

l e a v i n g   no  r e s i d u e   c o m p o n e n t s   on  the   t e x t i l e .   O t h e r   c l e a n i n g  

c o m p o s i t i o n s   employ   a  c o m b i n a t i o n   of  s o l v e n t   and  s o l i d ,  

a b s o r b e n t   p a r t i c l e s .   The  s o l v e n t   m o b i l i z e s   t he   s o i l   and  t h e  

a b s o r b e n t   s o l i d   a t t r a c t s   t he   s o i l   and  s o l v e n t   to  i t s e l f .   T h e  

r e s i d u e   of  a b s o r b e n t   s o l i d   is   i n t e n d e d   to  be  e a s i l y   r e m o v e d  

from  t h e   t e x t i l e   by  b r u s h i n g   or  v a c u u m i n g .   Yet  a n o t h e r  

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

been   a d a p t e d   as  p r e w a s h   s p o t   r e m o v e r s .   These   c o m p o s i t i o n s  

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

a l c o h o l   or  o t h e r   s o l v e n t s .   When  u s e d   as  a  p r e w a s h   s p o t  

r e m o v e r ,   t he   n o n v o l a t i l e   s u r f a c t a n t   c o m p o n e n t s   r e m a i n   on  t h e  

t e x t i l e   as  a  r e s i d u e   w h i c h   is   r e m o v e d   by  a  c o n v e n t i o n a l   home  

l a u n d r y   o p e r a t i o n .   In  the   a q u e o u s   wash ,   the   p r e w a s h   s p o t  



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

h e a v y - d u t y   l a u n d r y   d e t e r g e n t .  

W h i l e   known  s p o t   c l e a n i n g   c o m p o s i t i o n s   e f f e c t i v e l y  

r emove   some  s t a i n s ,   o t h e r   t y p e s   of  s t a i n s   may  be  u n a f f e c t e d  

or  o n l y   i n c o m p l e t e l y   r e m o v e d   by  the   c o m p o s i t i o n s .   In  o t h e r  

c a s e s ,   t h e   c l e a n i n g   c o m p o s i t i o n   i t s e l f   may  damage  or  l e a v e   a  
r e s i d u e   on  t he   t e x t i l e   in  such   a  way  t h a t   a  v i s i b l e   r i n g  

o c c u r s   a r o u n d   t he   t r e a t e d   a r e a .   I t   i s   an  o b j e c t   of  t h e  

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

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

c l e a n i n g   s t a i n s   u s i n g   v o l a t i l e   s i l i c o n e   f l u i d s   t h a t  

e f f e c t i v e l y   m o b i l i z e   o i l   and  g r e a s e   s t a i n s ,   a r e   n o n d a m a g i n g  

to  a  wide   r a n g e   of  t e x t i l e s   b o t h   s y n t h e t i c   and  n a t u r a l ,   a n d  

l e a v e   n o  r e s i d u e   or  v i s i b l e   r i n g   on  t r e a t e d   t e x t i l e s .  

I t   i s   known  f rom  U.S.   P a t e n t   No.  4 , 3 2 4 , 5 9 5 ,   t o  

r emove   t a c k y   a d h e s i v e s   f rom  s u b s t r a t e s   by  u s i n g   o c t a m e t h y l -  

c y c l o t e t r a s i l o x a n e   f l u i d   to  d e t a c k i f y   t he   a d h e r e d   a d h e s i v e .  

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

t a c k y   a d h e s i v e s   f rom  human  s k i n ,   b u t   i t   i s   a l s o   i n d i c a t e d  

t h a t   t he   p r o c e s s   i s  a p p l i c a b l e   to  r e m o v i n g   t a c k y   a d h e s i v e s  

from  a  wide   r a n g e   of  s u b s t r a t e s   i n c l u d i n g   t e x t i l e s .   H o w e v e r ,  

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

does   no t   s u g g e s t   r e m o v i n g   o i l   and  g r e a s e   s t a i n s   w i t h   c y c l i c  

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

J a p a n e s e   P a t e n t   P u b l i c a t i o n   Koka i   No.  ( 1 9 7 4 ) - 3 5 6 8 1 ,   w h i c h  

c o n t a i n   s m a l l   a m o u n t s   (0 .5   to  10  w e i g h t   p e r c e n t )   of  s i l i c o n e  

o i l   c o m b i n e d   w i t h   c l e a n i n g   s o l v e n t s   such   as  t r i c h l o r e t h a n e  

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

o i l   e m p l o y e d   i s   no t   f u r t h e r   i d e n t i f i e d ,   i t   i s   t a u g h t   t h a t   t h e  

s i l i c o n e   r e m a i n s   on  t he   f a b r i c   a f t e r   c l e a n i n g   to  p r o v i d e  

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

f a b r i c .   C o n s e q u e n t l y ,   i t   i s   a p p a r e n t   t h a t   t h i s   p u b l i c a t i o n  



does   no t   c o n t e m p l a t e   t h e   use   of  c o m p l e t e l y   v o l a t i l e   c y c l i c  

d i m e t h y l p o l y s i l o x a n e s .  

An  a e r o s o l   t y p e   a q u e o u s   c l e a n i n g   c o m p o s i t i o n   i s  

d i s c l o s e d   in  J a p a n e s e   P a t e n t   P u b l i c a t i o n   K o k a i  

No.  ( 1 9 7 8 ) - 5 6 2 0 3 ,   w h i c h   c o n t a i n s   n o n i o n i c   s u r f a c t a n t ,  

a l k a n o l a m i n e ,   g l y c o l   e t h e r ,   a l c o h o l ,   p r o p e l l a n t ,   and  0 .02   t o  

0.1  w e i g h t   p e r c e n t   of  l i n e a r   d i m e t h y l p o l y s i l o x a n e   w i t h   2  to  7 

s i l i c o n   a toms   pe r   m o l e c u l e .   T h i s   p u b l i c a t i o n   d i s c l o s e s   o n l y  

t he   use   of  v e r y   low  a m o u n t s   of  l i n e a r   d i m e t h y l p o l y s i l o x a n e s  
and  d o e s   no t   c o n t e m p l a t e   t he   use   of  l a r g e r ,   s o l v e n t - e f f e c t i v e  

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

The  use   of  t e t r a e t h o x y s i l a n e   as  a  s o l v e n t   f o r  

r e m o v i n g   g r e a s e   f rom  t e x t i l e s   i s   d i s c l o s e d   in  R u s s i a n   P a t e n t  

P u b l i c a t i o n   9 7 9 5 4 8 - A .   H o w e v e r ,   t e t r a e t h o x y s i l a n e   i s   n o t  

s t a b l e   in  c o n t a c t   w i t h   w a t e r   and  may  h y d r o l y z e   f o r m i n g  

a l c o h o l   and  s i l i c a   s o l i d s .  

A  p r o c e s s   f o r   dry   c l e a n i n g   and  w a t e r p r o o f i n g   o f  

f a b r i c s   i s   d i s c l o s e d   in  U.S.   P a t e n t   No.  3 , 1 2 3 , 4 9 4   w h i c h  

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

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

l i n k e d   m e t h y l s i l o x a n e   r e s i n s .   E x c e s s   l i q u i d   c l e a n i n g   m i x t u r e  

is   r e m o v e d   f rom  t he   t e x t i l e s   by  c e n t r i f u g i n g   b u t   r e t a i n e d  

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

t e x t i l e .   A g a i n ,   i t   i s   a p p a r e n t   t h a t   t h i s   p u b l i c a t i o n   d o e s  

no t   c o n t e m p l a t e   t he   use   of  c o m p l e t e l y   v o l a t i l e   c y c l i c  

d i m e t h y l p o l y s i l o x a n e s   as  a  c l e a n i n g   s o l v e n t .  

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

g r i t   from  s o l i d   s u r f a c e s   a r e   d i s c l o s e d   in  U.S.   P a t e n t  

No.  2 , 9 5 5 , 0 4 7 .   The  c o m p o s i t i o n s   c o n t a i n   s u r f a c t a n t s ,   w a t e r ,  
w a t e r - m i s c i b l e   o r g a n i c   s o l v e n t ,   and  an  o i l - i n - w a t e r   e m u l s i o n  

of  d i m e t h y l p o l y s i l o x a n e   o i l .   The  s p e c i f i e d   s i l o x a n e s   a r e  
l i n e a r   p o l y m e r s   w i t h   v i s c o s i t i e s   in  t he   r a n g e   of  200  to  350  



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

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

m o n o m o l e c u l a r   f i l m   on  the   s u r f a c e .   Somewhat   s i m i l a r l y ,   U . S .  

P a t e n t   No.  2 , 9 9 3 , 8 6 6   t e a c h e s   an  a e r o s o l   g l a s s   c l e a n e r  

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

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

v i s c o s i t y   of  a b o u t   200  c e n t i s t o k e s .  

An  a l l   p u r p o s e   c l e a n e r   c o m p o s i t i o n   c o n t a i n i n g   a  
m i x t u r e   of  s u r f a c t a n t s ,   i s o p r o p y l   a l c o h o l ,   and  a  s i l i c o n e  

d e f o a m i n g   a g e n t   i s   d i s c l o s e d   in  U.S.   P a t e n t   No.  4 , 3 1 1 , 6 0 8 .  

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

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

A  c l e a n e r   ( a p p a r e n t l y   a  w i p e r   t y p e )   i m p r e g n a t e d  

w i t h   a  c o m p o s i t i o n   c o n t a i n i n g   m i n e r a l   o i l s   or  a l c o h o l s   w i t h  

o r g a n o p o l y s i l o x a n e s  i s   d i s c l o s e d   in  J a p a n e s e   P a t e n t  

P u b l i c a t i o n   Koka i   No.  ( 1 9 7 5 ) - 1 6 1 0 5 9 .   The  o r g a n o p o l y s i l o x a n e s  

a r e   c h a r a c t e r i z e d   by  h a v i n g   a  v i s c o s i t y   of  no t   more  t h a n   30 

c e n t i p o i s e   a t   2 0 ° C .  

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

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

l i q u i d   c o m p o s i t i o n   c o n t a i n i n g   an  e f f e c t i v e   amoun t   to  a i d   s o i l  

r e m o v a l   of  a  c y c l i c   s i l o x a n e   s e l e c t e d   f rom  the   g r o u p  

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

p e n t a s i l o x a n e ,   and  d o d e c a m e t h y l c y c l o h e x a s i l o x a n e   and  r e m o v i n g  
from  t h e   t e x t i l e   a  c o m b i n a t i o n   of  s o i l   and  c y c l i c   s i l o x a n e .  

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

a p p l i e d   to  a  s o i l e d   a r e a   of  c l o t h i n g ,   c a r p e t ,   or  o t h e r  

t e x t i l e   by  s p r a y i n g ,   p o u r i n g ,   or  from  a  c l o t h   or  s p o n g e  

a p p l i c a t o r .   The  c o m p o s i t i o n   may  be  r u b b e d   or  b r u s h e d   i n t o  

t he   t e x t i l e   to  f a c i l i t a t e   l o o s e n i n g   and  d i s s o l v i n g   t he   s o i l  

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

from  the   t e x t i l e   by  any  of  t he   w e l l   known  m e t h o d s   such   a s  

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



m a t e r i a l   f o l l o w e d   by  v a c u u m i n g ,   or  a  c o n v e n t i o n a l   home  

l a u n d r y   o p e r a t i o n .  

The  c y c l i c   s i l o x a n e s   e m p l o y e d   in  t he   l i q u i d  

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

a v a i l a b l e   c o m m e r c i a l l y   and  a r e   made  by  w e l l   known  m e t h o d s  

such   a s ,   f o r   e x a m p l e ,   t he   h y d r o l y s i s   and  c o n d e n s a t i o n   o f  

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

C o m p a r e d   w i t h   t he   l i n e a r   p o l y d i m e t h y l s i l o x a n e s   t h e  

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

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

a b o u t   250°C  a t   760  mm  Hg.  A  s i n g l e   c y c l i c   s i l o x a n e   may  b e  

u s e d   in  t he   l i q u i d   c l e a n i n g   c o m p o s i t i o n   or  any  m i x t u r e   of  t w o  

or  more  of  t he   c y c l i c   s i l o x a n e s   may  be  u s e d .   S p e c i f i c a l l y  

p r e f e r r e d   c y c l i c   s i l o x a n e s   f o r   use   in  t h i s   i n v e n t i o n   a r e  

o c t a m e t h y l c y c l o t e t r a s i l o x a n e ,   d e c a m e t h y l c y c l o p e n t a s i l o x a n e ,  
and  d o d e c a m e t h y l c y c l o h e x a s i l o x a n e .   I t   s h o u l d   be  u n d e r s t o o d  

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

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

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

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

G e n e r a l l y   t he   amoun t   of  t h e s e   o t h e r   c y c l i c   s i l o x a n e s   i n  

u s e f u l   c y c l i c   s i l o x a n e   m i x t u r e s   w i l l   be  l e s s   t h a n   a b o u t   10 

p e r c e n t   b a s e d   on  t he   t o t a l   w e i g h t   of  t h e   m i x t u r e .  

The  amoun t   of  c y c l i c   s i l o x a n e   u s e d   in  t h e   l i q u i d  

c l e a n i n g   c o m p o s i t i o n s   of  t h i s   i n v e n t i o n   i s   no t   c r i t i c a l   s o  

l ong   as  t h e   amoun t   u s e d   is   e f f e c t i v e ' t o   a i d   s o i l   r e m o v a l   f r o m  

t e x t i l e s .   In  g e n e r a l ,   t he   c l e a n i n g   c o m p o s i t i o n   may  c o n t a i n ,  

fo r   e x a m p l e ,   f rom  1  to  100  p e r c e n t   by  w e i g h t   of  t he   c y c l i c  
s i l o x a n e s .   I t   is   p r e f e r r e d   t h a t   t he   c l e a n i n g   c o m p o s i t i o n  
c o n t a i n   f rom  5  to  100,  or  more  p r e f e r a b l y   10  to  100,  p e r c e n t  

by  w e i g h t   of  t he   c y c l i c   s i l o x a n e s .  

O t h e r   a d j u v a n t s   may  be  i n c l u d e d   in  t he   l i q u i d  

c l e a n i n g   c o m p o s i t i o n s   of  t h i s   i n v e n t i o n   such   as  c o n v e n t i o n a l  



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

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

c o m p o u n d s ,   and  c a t i o n i c   a n t i s t a t i c   s u b s t a n c e s .  

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

may  c o n t a i n   c o n v e n t i o n a l   c l e a n i n g   s o l v e n t s   mixed   w i t h   c y c l i c  
s i l o x a n e s   a c c o r d i n g   to  t he   p r e s e n t   i n v e n t i o n .   Any 
c o n v e n t i o n a l   c l e a n i n g   s o l v e n t   h a v i n g   a  b o i l i n g   p o i n t   b e l o w  

a b o u t   250°C  can  be  mixed   w i t h   t he   c y c l i c   s i l o x a n e s   to  p r e p a r e  

a  l i q u i d   c o m p o s i t i o n   u s e f u l   in  t he   p r e s e n t   i n v e n t i o n .   U s e f u l  

a d d i t i o n a l   c l e a n i n g   s o l v e n t s   i n c l u d e   a l c o h o l s   such   a s  

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

m e t h y l e n e   d i c h l o r i d e ,   t e t r a c h l o r o e t h y l e n e ,   and  t r i c h l o r o -  

e t h y l e n e .   S u r p r i s i n g l y ,   i t   has   b e e n   found   t h a t   a  m i x t u r e   o f  

c y c l i c   s i l o x a n e   and  c o n v e n t i o n a l   c l e a n i n g   s o l v e n t   i s   m o r e  
e f f e c t i v e   a t   m o b i l i z i n g   s t a i n s   t h a n   i s   e i t h e r   t he   c y c l i c  
s i l o x a n e   or  t he   c o n v e n t i o n a l   s o l v e n t   a l o n e . .   M i x t u r e s   o f  

c y c l i c   s i l o x a n e s   and  c o n v e n t i o n a l   s o l v e n t s   s e l e c t e d   f rom  t h e  

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

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

a b o u t   30  to  70  p e r c e n t   by  w e i g h t   of  c o n v e n t i o n a l   c l e a n i n g  

s o l v e n t   a n d  3 0   to  70  p e r c e n t   by  w e i g h t   of  t he   c y c l i c   s i l o x a n e  

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

s t a i n s .  

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

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

c l e a n i n g   c o m p o s i t i o n s   may  c o n t a i n   in  a d d i t i o n   to  t h e  c y c l i c  

s i l o x a n e   any  of  t he   a b s o r b e n t   m a t e r i a l s   known  f o r   s u c h  

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

p a r t i c u l a t e s   such   as  s i l i c a ,   t a l c ,   d i a t o m a c e o u s   e a r t h ,  

k a o l i n i t e ;   o r g a n i c   p a r t i c u l a t e s   such   as  s t a r c h   and  m o d i f i e d  

s t a r c h ,   nu t   s h e l l   f l o u r ,   and  g r o u n d   r i c e   h u l l s ;   and  s y n t h e t i c  

p o r o u s   p o l y m e r s   such   as  t he   u r e a - f o r m a l d e h y d e   p o l y m e r  



p a r t i c l e s   d e s c r i b e d   in  U.S.   P a t e n t   No.  3 , 9 1 0 , 8 4 8 ,   w h i c h   m o r e  

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

m a t e r i a l   i s   g e n e r a l l y   u s e d   in  a m o u n t s   of  a b o u t   5  to  40 

p e r c e n t   b a s e d   on  t he   w e i g h t   of  c l e a n i n g   s o l v e n t   in  t h e  

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

C l e a n i n g   c o m p o s i t i o n s   of  t he   s o l v e n t / a b s o r b e n t  

c l a s s   may  a l s o   i n c l u d e   a  c a t i o n i c   a n t i s t a t i c   a g e n t   t o  

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

b r u s h i n g   or  v a c u u m i n g   of  t h e   t e x t i l e   m a t e r i a l .   U s e f u l  

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

c o n t a i n   a t   l e a s t   one  C10  to  C 2 4 '  a l i p h a t i c   h y d r o c a r b o n  

s u b s t i t u e n t   on  the   n i t r o g e n   such   as  s t e a r y l t r i m e t h y l a m m o n i u m  

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

a m o u n t s   of  a b o u t   0 .1  to  3  p e r c e n t   by  w e i g h t   b a s e d   on  t h e  

t o t a l   w e i g h t   of  t he   c l e a n i n g   c o m p o s i t i o n .  

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

a l s o   i n c l u d e s   t he   use   of  p r e w a s h   s p o t   r e m o v e r   c o m p o s i t i o n s  

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

c y c l i c   s i l o x a n e   s o l v e n t .   Such  p r e w a s h   s p o t   r e m o v e r  

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

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

the   c y c l i c   s i l o x a n e   s o l v e n t .   D e t e r g e n t   c o m p o u n d s   u s e f u l   i n  

p r e w a s h   s p o t   r e m o v e r s   a r e   t he   a n i o n i c ,   n o n i o n i c ,   z w i t t e r i o n i c  

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

c o m p o u n d s   a r e   w e l l   known  to  t h o s e  s k i l l e d   in  t he   d e t e r g e n t  

a r t .   E x e m p l a r y   d e t e r g e n t s   a r e   d e s c r i b e d   in  t he   w e l l - k n o w n  

b o o k s   e n t i t l e d   " S u r f a c e   A c t i v e   A g e n t s "   by  S c h w a r t z   and  P e r r y  
and  " S u r f a c e   A c t i v e   A g e n t s   and  D e t e r g e n t s "   by  S c h w a r t z ,   P e r r y  
and  B e r c h ,   b o t h   by  I n t e r s c i e n c e   P u b l i s h e r s ,   New  York ,   N . Y .  

E s p e c i a l l y   p r e f e r r e d   d e t e r g e n t s   a re   t he   n o n i o n i c  

s u r f a c t a n t s   w h i c h   a re   c o n d e n s a t i o n   p r o d u c t s   of  p o l y e t h y l e n e  
o x i d e   w i t h   an  o r g a n i c   h y d r o p h o b i c   compound   w h i c h   is  u s u a l l y  

a l i p h a t i c   or  a l k y l a r o m a t i c   in  n a t u r e .   E x e m p l a r y   n o n i o n i c  



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

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

a l c o h o l .  

G e n e r a l l y ,   f rom  a b o u t   10  to  80  p e r c e n t   by  w e i g h t   o f  

s u r f a c t a n t s   may  be  u s e d   in  t he   p r e w a s h   s p o t   r e m o v i n g   c o m p o s i -  

t i o n s   of  t h i s   i n v e n t i o n .   More  p r e f e r r e d   p r e w a s h   s p o t  

r e m o v i n g   c o m p o s i t i o n s   c o n t a i n   30  t o  7 0   p e r c e n t   by  w e i g h t   o f  

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

P r e w a s h   s p o t   r e m o v e r s   of  t h i s   i n v e n t i o n   may  a l s o  

c o n t a i n   a  v a r i e t y   of  b u i l d e r   c o m p o u n d s   such   as  s o d i u m  

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

a l k a l i   m e t a l ,  a m m o n i u m   and  s u b s t i t u t e d   ammonium  s a l t s   o f  

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

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

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

a c i d ,   p o l y a c r y l i c   a c i d ,   n i t r i l o t r i a c e t i c   a c i d ,   o x i d i z e d  

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

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

O . t o   a b o u t   50  p e r c e n t   by  w e i g h t   b a s e d   on  t he   w e i g h t   of  t h e  .  

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

The  l i q u i d   c o m p o s i t i o n s   of  t he   p r e s e n t   i n v e n t i o n  

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

s o i l s   on  f a b r i c s  a n d   o t h e r   t e x t i l e s .   The  c o m p o s i t i o n s   can  b e  

a p p l i e d   to   s o i l e d   t e x t i l e s   by  any  of  t he   commonly  u s e d  

m e t h o d s .   The  l i q u i d   c o m p o s i t i o n s  m a y   be  p o u r e d   or  s p r a y e d  

o n t o   t h e   s t a i n s .   A l t e r n a t i v e l y   t h e  c o m p o s i t i o n   may  b e  

b r u s h e d   or  r u b b e d   o n t o   the   s t a i n e d   or  s o i l e d   a r e a   u s i n g  

a b s o r b e n t   i t e m s   such   as  b r u s h e s ,   p a p e r   t o w e l s ,   c l o t h   o r  

s p o n g e s   t h a t   c o n t a i n   t he   c l e a n i n g   c o m p o s i t i o n .  

Once  the   c l e a n i n g   c o m p o s i t i o n   has   b e e n   a p p l i e d   t o  

t he   s o i l e d   t e x t i l e ,   t h e   c y c l i c   s i l o x a n e   a c t s   to  d i s s o l v e  

a n d / o r   l o o s e n   t h e   s o i l   w h i c h   i t   c o n t a c t s .   The  m o b i l i z e d   s o i l  

i s   t h e n   more  e a s i l y   r e m o v e d   f rom  t he   t e x t i l e   in  c o m b i n a t i o n  



w i t h   the   c y c l i c   s i l o x a n e .   The  c y c l i c   s i l o x a n e / s o i l  

c o m b i n a t i o n   can  be  r e m o v e d   f rom  t h e   t e x t i l e   by  any  c o n v e n i e n t  

m e t h o d   such   as  b l o t t i n g   the   t e x t i l e   w i t h   a  dry   a b s o r b e n t  

m a t e r i a l .   The  t e x t i l e   may  be  b l o t t e d ,   f o r   e x a m p l e ,   w i t h  

s p o n g e s ,   p a p e r   t o w e l s ,   or  c l o t h   t o w e l s .   A l t e r n a t i v e l y ,   t h e  

s o i l / c y c l i c   s i l o x a n e   c o m b i n a t i o n   may  b e . r e m o v e d   by  p r o c e s s e s  
such   as  b r u s h i n g ,   v a c u u m i n g ,   or  c o n v e n t i o n a l   home  l a u n d r y  

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

s o l i d ,   a b s o r b e n t   p a r t i c l e s   a r e   e m p l o y e d   in  t he   l i q u i d  

c l e a n i n g   c o m p o s i t i o n .   C o n v e n t i o n a l   home  l a u n d r y   i s   t h e  

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

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

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

The  c y c l i c   s i l o x a n e s   a r e   s u f f i c i e n t l y   v o l a t i l e   t h a t  

any  r e s i d u a l   c y c l i c   s i l o x a n e   on  t he   t e x t i l e ,   a f t e r   r e m o v a l   o f  

the   s o i l ,   r e a d i l y   v o l a t i l i z e s   to  l e a v e   the   t r e a t e d   a r e a   d r y  

as  w e l l   as  c l e a n .  

The  m e t h o d   of  t he   p r e s e n t   i n v e n t i o n   can  be  u s e d   t o  

r emove   a  w ide   v a r i e t y   of  s o i l s   and  s t a i n s .   The  c y c l i c  

s i l o x a n e   i s   e s p e c i a l l y   e f f e c t i v e   a t   r e m o v i n g   o i l   and  g r e a s e  

s p o t s   or  s t a i n s .   One  s p e c i a l   a d v a n t a g e   of  t h e   c y c l i c  

s i l o x a n e s   as  c l e a n i n g   s o l v e n t s   i s   t h a t   t h e   f o r m a t i o n   of  a  

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

in  d e f i n i t i o n .   A n o t h e r   a d v a n t a g e   i s   t h a t   t he   c y c l i c  

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

e n v i r o n m e n t .  

F u r t h e r m o r e ,   the   c y c l i c   s i l o x a n e s   can  be  u s e d   w i t h  

a  wide   v a r i e t y   of  f a b r i c s   w i t h o u t   h a r m i n g   or  in  any  w a y  

c h a n g i n g   the   a p p e a r a n c e   of  the   f a b r i c .   The  m e t h o d   o f  

c l e a n i n g   of  t h i s   i n v e n t i o n   can  be  u sed   on  a l l   t y p e s   o f  

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

u p h o l s t e r y .  



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

the   i n v e n t i o n ,   b u t   t he   e x a m p l e s   in  no  way  l i m i t   t he   s c o p e   o f  

t he   i n v e n t i o n   as  more  f u l l y   s e t   ou t   in  t he   c l a i m s .  

A r t i f i c i a l   sebum  e m p l o y e d   in  t he   f o l l o w i n g   e x a m p l e s  

was  p r e p a r e d   f rom  a  b a s e   m i x t u r e   of  p a l m i t i c   a c i d   (5  g ) ,  
s t e a r i c   a c i d   (2 .5   g ) ,   c o c o n u t   o i l   (7 .5   g ) ,   p a r a f f i n   (5  g ) ,  

s p e r m a c e t i   (7 .5   g ) ,   o l i v e   o i l   (10  g ) ,   s q u a l e n e   (2 .5   g ) ,  

c h o l e s t e r o l   (2 .5   g ) ,   o l e i c   a c i d   (5  g ) ,   and  l i n o l e i c  a c i d  

(2 .5   g ) .   A  m e l t e d   (120°F)   5  g  p o r t i o n   of  the   b a s e   m i x t u r e  

was  c o m b i n e d   w i t h   o l e i c   a c i d   (4  g)  and  t r i e t h a n o l a m i n e   (8  g )  

and  a g i t a t e d   a t   120°F  u n t i l   h o m o g e n o u s .   Then  a i r   f i l t e r   d i r t  

(12  g,  +200  mesh)  and  d e i o n i z e d   w a t e r   (100  ml)  were   a d d e d   a n d  

the   m i x t u r e   a g i t a t e d   f o r   t e n   m i n u t e s .   A d d i t i o n a l   d e i o n i z e d  

w a t e r   (900  ml)  was  a d d e d   and  t h e   m i x t u r e   was  a g i t a t e d   in  a  

h o m o g e n i z e r   f o r   t en   m i n u t e s .   The  m i x t u r e   was  s t o r e d   in  a  

100°F  oven  and  s h a k e n   w e l l   b e f o r e   u s i n g   f o r   s t a i n i n g .  

Example   1 

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

r e m o v a l   a b i l i t y   of  c y c l i c   d i m e t h y l p o l y s i l o x a n e s   on  100  

p e r c e n t   c o t t o n   f a b r i c .  

C o t t o n   f a b r i c   t e s t   p i e c e s   were   p r e p a r e d   w i t h  

a p p r o x i m a t e l y   1  i n c h   d i a m e t e r   s t a i n s   of  u s e d   m o t o r   o i l ,  

c o o k i n g   o i l   and  a r t i f i c i a l   s e b u m .  - T h e   s t a i n s   were   aged   a t  

room  t e m p e r a t u r e   f o r   24  h o u r s .   S t a i n s   were   c l e a n e d   b y  

p l a c i n g   t he   f a b r i c   p i e c e s   on  s e v e r a l   a b s o r b e n t   p a p e r   t o w e l s  

and  r u b b i n g   t he   s t a i n e d   a r e a   f o r   20  s e c o n d s   w i t h   a  p a p e r  
t o w e l   s a t u r a t e d   w i t h   t he   c l e a n i n g   f l u i d .  

The  c y c l i c   s i l o x a n e   f l u i d s   t e s t e d   were   (A)  o c t a -  

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

(C)  a  c y c l i c   s i l o x a n e   m i x t u r e   of  a b o u t   91  p e r c e n t   by  w e i g h t  

o c t a m e t h y l c y c l o t e t r a s i l o x a n e   and  a b o u t   8  p e r c e n t   by  w e i g h t  

d e c a m e t h y l c y c l o p e n t a s i l o x a n e ,   and  (D)  a  c y c l i c   s i l o x a n e  

m i x t u r e   of  a b o u t   1 .3  p e r c e n t   by  w e i g h t  



o c t a m e t h y l c y c l o t e t r a s i l o x a n e ,   a b o u t   69 .3   p e r c e n t   by  w e i g h t  

d e c a m e t h y l c y c l o p e n t a s i l o x a n e   and  a b o u t   29 .1   p e r c e n t   by  w e i g h t  

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

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

i s o p r o p y l   a l c o h o l ,   and  x y l e n e   were   a l s o   u s e d   to  c l e a n   t h e  

s t a i n s .  

A f t e r   d r y i n g ,   t he   c l e a n e d   f a b r i c   p i e c e s   were   r a t e d  

v i s u a l l y   f o r   t he   d e g r e e   of  s t a i n   r e m o v a l   a c c o r d i n g   to  t h e  

f o l l o w i n g   s c a l e :  

5  =  C o m p l e t e   r e m o v a l  

4  =  S l i g h t   r e m a i n i n g   s t a i n  

3  =  M o d e r a t e   s t a i n   r e m a i n i n g  

2  =  S l i g h t   r e m o v a l   of  s t a i n  

1  =  No  c h a n g e   in  s t a i n  

The  r a t i n g s   were   made  by  c o m p a r i s o n   of  t he   t e s t  

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

box  u s i n g   a  f l u o r e s c e n t   l i g h t   s o u r c e .   D e v i a t i o n s   b e t w e e n   t h e  

t e s t   p i e c e s   and  the   s t a n d a r d   s t a i n s   a re   i n d i c a t e d   b y  

f r a c t i o n a l   r a t i n g s .  

The  u s e d   m o t o r   o i l   t e n d e d   to  fo rm  a  d u a l   s t a i n  

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

l a r g e r   o i l   p o r t i o n   w h i c h   s p r e a d   ou t   more  f rom  t he   p o i n t   o f  

a p p l i c a t i o n .   Some  d i f f e r e n c e s   in  t he   c l e a n i n g   of  t he   t w o  

p o r t i o n s   of  t h e s e   s t a i n s   were   o b s e r v e d   and  c o n s e q u e n t l y   t h e  

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

of  t h e   v i s u a l   r a t i n g   a r e   p r e s e n t e d   in  T a b l e   1 .  



E x a m p l e  2  

The  s t a i n   r e m o v a l  t e s t i n g   p r o c e d u r e   of  Example   1 

was  r e p e a t e d   u s i n g   a  65 /35   p o l y e s t e r / c o t t o n   f a b r i c .   T h e  

r e s u l t s   of  t he   b l a c k   box  v i s u a l   r a t i n g s   of  t he   c l e a n e d   f a b r i c  

a re   p r e s e n t e d   in  T a b l e   2 .  



Example   3 

The  s t a i n   r e m o v a l   t e s t i n g   p r o c e d u r e   of  Example   1 

was  r e p e a t e d   u s i n g   a  100  p e r c e n t   p o l y e s t e r   f a b r i c .   T h e  

r e s u l t s   of  t he   b l a c k   box  v i s u a l   r a t i n g s   of  t he   c l e a n e d   f a b r i c  

a re   p r e s e n t e d   in  T a b l e   3 .  

Example   4 

The  s t a i n   r e m o v a l   t e s t i n g   p r o c e d u r e   of  Example   1 

was  m o d i f i e d   by  h e a t   s e t t i n g   t h e   s t a i n   b e f o r e   c l e a n i n g .  

S t a i n s   were   s e t   by  p l a c i n g   the   f a b r i c   in  an  a u t o m a t i c   c l o t h e s  

d r y e r   a t   t he   h i g h   t e m p e r a t u r e   s e t t i n g   f o r   two  c y c l e s   of  60 

m i n u t e s   e a c h .   P o l y e s t e r   (100%)  f a b r i c   was  u s e d   in  t h e s e  

t e s t s .   R e s u l t s   of  t he   b l a c k   box  v i s u a l   r a t i n g s   of  c l e a n e d  

f a b r i c   a re   p r e s e n t e d   in  T a b l e   4 .  



Example   5 

The  f o l l o w i n g   e x p e r i m e n t s   d e m o n s t r a t e   t he   r e l a t i v e  

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

s t a i n s   on  f a b r i c .   The  d e g r e e   of  s p r e a d i n g   of  t he   s t a i n  

r e l a t e s   to  t he   e x t e n t   of  m o b i l i z a t i o n   of  t he   s t a i n   by  t h e  

s o l v e n t   b e i n g   t e s t e d .   G e n e r a l l y ,   the   more  e f f e c t i v e l y   a  

s t a i n   can  be  m o b i l i z e d ,   t he   more  e a s i l y   and  c o m p l e t e l y   i t   c a n  

be  r e m o v e d   f rom  t he   f a b r i c .  

C o t t o n   f a b r i c   t e s t   p i e c e s   (8  i n c h   x  8  i n c h )   w e r e  

p l a c e d   in  an  e m b r o i d e r y   hoop  and  a p p r o x i m a t e l y   1  ml  o f  

c o o k i n g   o i l   was  a p p l i e d   to  t he   c e n t e r   of  t he   f a b r i c .   S t a i n s  

were   aged   a t   room  t e m p e r a t u r e   f o r   24  h o u r s .   The  f a b r i c   w a s  

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

f l u i d .   With   t he   b u r e t t e   t i p   j u s t   a b o v e   the   c e n t e r   of  t h e  

s t a i n ,   a  0.5  ml  p o r t i o n   of  the   c l e a n i n g   f l u i d   was  d r o p p e d   o n  
the   s t a i n .   The  f a b r i c   was  a l l o w e d   to  dry   a t   room  t e m p e r a t u r e  
and  the   s i z e   of  the   r e s u l t i n g   s t a i n   was  m e a s u r e d .   G e n e r a l l y  
the   s t a i n s   were   c i r c u l a r   or  s l i g h t l y   o v a l   in  s h a p e .   T h e  

a p p r o x i m a t e   a r e a s   of  the   s t a i n s   a f t e r   the   s p r e a d i n g   p r o c e s s  
w i t h   v a r i o u s   c l e a n i n g   f l u i d s   a r e   shown  in  T a b l e   5.  In  t h e  

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



as  i f   t he   s t a i n   were   c i r c u l a r   u s i n g   a  d i a m e t e r   e q u a l   to  t h e  

a v e r a g e   of  t he   l e n g t h   and  w i d t h   of  t he   o v a l .   The  c y c l i c  

s i l o x a n e   f l u i d s   t e s t e d   a r e   d e s c r i b e d   in  Example   1 .  

Example   6 

The  s t a i n   s p r e a d i n g   p r o c e d u r e   of  Example   5  w a s  

r e p e a t e d   u s i n g   100%  p o l y e s t e r   f a b r i c   t e s t   p i e c e s .   T h e  

a p p r o x i m a t e   s t a i n   a r e a s   a f t e r   s p r e a d i n g   a r e   shown  in  T a b l e   6 .  

Example   7 

The  s t a i n   s p r e a d i n g   p r o c e d u r e   of  Example   5  w a s  

r e p e a t e d   u s i n g   a  65 /35   p o l y e s t e r / c o t t o n   f a b r i c .   A p p r o x i m a t e  
s t a i n   a r e a s   a f t e r   s p r e a d i n g   a r e   p r e s e n t e d   in  T a b l e   7 .  



Example   8 

The  f o l l o w i n g   e x p e r i m e n t s   d e m o n s t r a t e   t he   s t a i n  

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

s p i r i t s   and  t e t r a c h l o r o e t h y l e n e .  

C o o k i n g   o i l   s t a i n s   were   p r e p a r e d   on  6 5 / 3 5  

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

Example   5  was  r e p e a t e d   e x c e p t   t h a t   a  1  ml  p o r t i o n   of  a  b l e n d  

of  c l e a n i n g   m a t e r i a l s   was  d r o p p e d   on  t he   s t a i n .   O c t a m e t h y l -  

c y c l o t e t r a s i l o x a n e   was  b l e n d e d   in  v a r i o u s   p r o p o r t i o n s   b y  

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

p r e p a r e   t he   c l e a n i n g   m a t e r i a l s .   The  a p p r o x i m a t e   s t a i n   a r e a s  

a f t e r   s p r e a d i n g   a re   shown  in  T a b l e  8 .  



E x a m p l e  9  

The  s t a i n   s p r e a d i n g   p r o c e d u r e   of  Example   8  w a s  

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

v a r i o u s   p r o p o r t i o n s   by  w e i g h t   w i t h   e i t h e r   m i n e r a l   s p i r i t s   o r  

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

s p r e a d i n g   a re   p r e s e n t e d   in  T a b l e   9 .  



E x a m p l e  1 0  

The  f o l l o w i n g   t e s t s   d e m o n s t r a t e   t he   use   of  c y c l i c  

d i m e t h y l p o l y s i l o x a n e s   as  a  s o l v e n t   c o m p o n e n t   in  p r e w a s h  

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

P o l y e s t e r   f a b r i c   t e s t   p i e c e s   were   p r e p a r e d   w i t h  

a p p r o x i m a t e l y   1  i n c h   d i a m e t e r   s t a i n s   of  u s e d   m o t o r   o i l ,  

c o o k i n g   o i l ,   and  a r t i f i c i a l   sebum.  S t a i n s   were   h e a t   s e t   b y  

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

t e m p e r a t u r e   s e t t i n g   fo r   two  c y c l e s   of  60  m i n u t e s   e a c h .   E a c h  



s t a i n   was  t r e a t e d   w i t h   2  ml  of  t he   t e s t  f l u i d   as  d e s c r i b e d   i n  

Example   1.  Each  f l u i d   was  l e f t   on  t he   s t a i n   f o r   one  to  t w o  

m i n u t e s .   The  t e s t   f a b r i c   p i e c e s   were   t h e n   w a s h e d   in  a  

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

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

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

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

t he   d e g r e e   of  s t a i n   r e m o v a l   a c c o r d i n g   to  t he   f o l l o w i n g   s c a l e :  

5  =  C o m p l e t e   r e m o v a l  

4  =  S l i g h t   r e m a i n i n g   s t a i n  

3  =  M o d e r a t e   s t a i n   r e m a i n i n g  

2  =  S l i g h t   r e m o v a l   of  s t a i n  

1  =  No  c h a n g e   in  s t a i n  

The  r a t i n g s   were   made  by  c o m p a r i s o n   of  t he   t e s t   p i e c e s   w i t h   a  

s t a n d a r d   s e r i e s   of  e x e m p l a r y   s t a i n s   in  a  b l a c k   box  u s i n g   a  

f l u o r e s c e n t   l i g h t   s o u r c e .  

The  u s e d   m o t o r   o i l   t e n d e d  t o   fo rm  a  d u a l   s t a i n  

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

l a r g e r   o i l   p o r t i o n   w h i c h   s p r e a d   ou t   more  f rom  t he   p o i n t   o f  

a p p l i c a t i o n .   Some  d i f f e r e n c e s   in  t he   c l e a n i n g   of  t he   t w o  

p o r t i o n s   of  t h e s e   s t a i n s   were   o b s e r v e d   and  c o n s e q u e n t l y   t h e  

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

of  t he   v i s u a l   r a t i n g   a r e   p r e s e n t e d   in  T a b l e   1 0 .  





1.  A  m e t h o d   f o r   c l e a n i n g   t e x t i l e s   w h i c h   c o m p r i s e s  

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

an  e f f e c t i v e   amoun t   to  a i d   s o i l   r e m o v a l   of  a  c y c l i c   s i l o x a n e  

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

s i l o x a n e ,   d e c a m e t h y l c y c l o p e n t a s i l o x a n e ,   and  d o d e c a m e t h y l -  

c y c l o h e x a s i l o x a n e   and  r e m o v i n g   f rom  t he   t e x t i l e   a  c o m b i n a t i o n  

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

2.  A  m e t h o d   as  r e c i t e d   in  c l a i m   1  w h e r e i n   t h e  

l i q u i d   c o m p o s i t i o n   c o n t a i n s   1  to  100  p e r c e n t   by  w e i g h t   of  t h e  

c y c l i c   s i l o x a n e s .  

3.  A  m e t h o d   as  r e c i t e d   in  c l a i m   2  w h e r e i n   t h e  

l i q u i d   c o m p o s i t i o n   c o n t a i n s   5  to  100  p e r c e n t   by  w e i g h t   of  t h e  

c y c l i c   s i l o x a n e s .  

4.  A  m e t h o d   as  r e c i t e d   in  c l a i m   3  w h e r e i n   t h e  

l i q u i d   c o m p o s i t i o n   c o n t a i n s   10  to  100  p e r c e n t   by  w e i g h t   o f  

the   c y c l i c   s i l o x a n e s .  

5.  A  m e t h o d   as  r e c i t e d   in  c l a i m   4  w h e r e i n   t h e  

l i q u i d   c o m p o s i t i o n   c o n t a i n s   30  to  70  p e r c e n t   by  w e i g h t   c y c l i c  
s i l o x a n e   and  30  to  70  p e r c e n t   by  w e i g h t   of  c l e a n i n g   s o l v e n t  

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



6.  A  m e t h o d   as  r e c i t e d   in  c l a i m   5  w h e r e i n   t h e  

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

s p i r i t s .  

7.  A  m e t h o d   as  r e c i t e d   in  c l a i m   5  w h e r e i n   t h e  

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

8.  A  m e t h o d   as  r e c i t e d   in  c l a i m   7  w h e r e i n   t h e  

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

e t h y l e n e .  
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