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BACKGROUND  OF  THE  INVENTION 

1  )  F i e l d   of  t h e   I n v e n t i o n  

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

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

w a s h i n g   or   c l e a n s i n g .  

2)  P r i o r   A r t  

M a j o r i t y   of  t h e   d e t e r g e n t s   f o r   c l o t h e s   and  t a b l e w a r e  

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

w a s h i n g   or  c l e a n s i n g .   T h i s   i s   p a r t i c u l a r l y   t r u e   in   t h e  

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

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

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

s u r f a c e   a c t i v e   a g e n t s   as  a  m a j o r   c o m p o n e n t   and  n o n i o n i c  

s u r f a c e   a c t i v e   a g e n t s   as  a  c o - s u r f a c t a n t .   D e t e r g e n c y   o r  

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

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

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

s o l u t i o n   of  s u c h   d e t e r g e n t s   ( s u c h   s o l u t i o n   i s   h e r e   and   t h e r e  

r e f e r r e d   to   as  " c l e a n s i n g   l i q u i d "   in.   t h i s   s p e c i f i c a t i o n . )  

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

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

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

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

a  new  c l e a n s i n g   m e t h o d   and  d e t e r g e n t s   t h e r e f o r   w h i c h   do  n o t  

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

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

o p e r a t i o n   as   a r e   e x p e r i e n c e d   i n   t h e   c o n v e n t i o n a l   a u t o m a t i c  

d i s h   w a s h i n g   m a c h i n e s .  

D e t e r g e n c y   of   a  s u r f a c e   a c t i v e   a g e n t   i s   g e n e r a l l y  

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

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

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

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

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

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

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

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

l e a s t   i r r i t a t i o n   or   s t i m u l a n t   t o   t h e   s k i n .   A n o t h e r   r e a s o n  

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

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

t h e r e   h a s   b e e n   no  d e t e r g e n t   f o r   t a b l e w a r e   h a v i n g   a n  

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

L i k e w i s e ,   t h e r e   h a s   h i t h e r t o   b e e n   made  no  a d e q u a t e  

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

i n t o   o i l s   and   f a t s   of   v e g e t a b l e s   or   a n i m a l s   o r i g i n ,   i . e . ,  
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t r i g l y c e r i d e s ,   w h i c h   a r e   t h e   m a j o r   c o m p o n e n t s   of  s t a i n s   o n  

d i s h e s .  

SUMMARY  OF  THE  INVENTION 

The  p r e s e n t   i n v e n t o r s   h a v e   made   e x t e n s i v e   s t u d i e s   o n  

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

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

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

c l e a n s i n g   l i q u i d   h a v i n g   an  i n t e r f a c i a l   t e n s i o n   to   a  

t r i g l y c e r i d e   p h a s e   of   n o t   more   t h a n   0.5  mN.m"1  a n d / o r   a n  

p e n e t r a t i n g   s p e e d   in   a  t r i g l y c e r i d e   p h a s e   of  n o t   l e s s   t h a n   5  x  

1.0"  m . s e c " 1   a r e   p a r t i c u l a r l y   e f f e c t i v e   f o r   u s e   f o r   w a s h i n g  

t a b l e w a r e   w i t h o u t   r e l y i n g   upon   t h e   m a n u a l   l a b o r .   S u c h  

f i n d i n g   has   l e d   to   t h e   c o m p l e t i o n   of  t h i s   i n v e n t i o n .  

A c c o r d i n g l y ,   an  o b j e c t   of  t h i s   i n v e n t i o n   r e s i d e s   in   a n  

i m p r o v e m e n t   in   a  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   one  o r  

more   s u r f a c e   a c t i v e   a g e n t s   and ,   as  r e q u i r e d ,   a  w a t e r   s o l u b l e  

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

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

c o n t a i n i n g   s a i d   d e t e r g e n t   c o m p o s i t i o n   has   an  i n t e r f a c i a l  

t e n s i o n   to   a  t r i g l y c e r i d e   p h a s e   of   n o t   more   t h a n   0.5  mN.m"1 

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

t h a n   5  x  1  0~^  m . s e c " ^ .  
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BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

F i g u r e   1  s h o w s   a  p e r s p e c t i v e   i l l u s t r a t i o n   of  a  d e v i c e   f o r  

m e a s u r i n g   t h e   c l e a n s i n g   p o w e r ,   in   w h i c h   t h e   n u m e r a l   1 

i n d i c a t e s   a  g l a s s   s h e e t   on  w h i c h   o i l y   s t a i n s   a r e   c o a t e d   a n d  

t h e   n u m e r a l   2  i n d i c a t e s   a  h o l d e r   f o r   t h e   s l i d e   g l a s s e s .  

The  d e v i c e   i s   s e t   in   a  c o n t a i n e r   3  c o n t a i n i n g   t h e   c l e a n s i n g  

l i q u i d   to   be  t e s t e d .  

F i g u r e   2  i s   a  d r a w i n g   s h o w i n g   a  d e v i c e   f o r   m e a s u r i n g   t h e  

p e n e t r a t i n g   s p e e d   in   t r i g l y c e r i d e s .   The  n u m e r a l   4  i n d i c a t e s   a  

s t a i n l e s s   p l a t e   on  w h i c h   a  t h i n   f i l m   5  of  t h e   m i x t u r e   o f  

b e e f   t a l l o w   and   r a p e s e e d   o i l   i s   c o a t e d .   The  n u m e r a l   6 

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

be  t e s t e d .   The  s t a i n l e s s   p l a t e   1  i s   c o n n e c t e d   t o   a n  

o s c i l l o s c o p e   8  v i a   e l e c t r o d e s   7 .  

DETAILED  DESCRIPTION  OF  THE  INVENTION 

AND  PREFERRED  EMBODIMENTS 

The  t e r m   " i n t e r f a c i a l   t e n s i o n   of  a  d e t e r g e n t   in   a  

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

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

t r i g l y c e r i d e   as  m e a s u r e d   when   t h e   t r i g l y c e r i d e   i s   a d d e d   t o  

and   r e a c h e s   t h e   s o l u b i l i t y   e q u i l i b r i u m   a t   25°C  in   t h e  

c l e a n s i n g   l i q u i d   w i t h   t h e   d e t e r g e n t   c o n c e n t r a t i o n   of   3  w t % .  

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

0.05  ml  d r o p   of   t h e   a q u e o u s   d e t e r g e n t   s o l u t i o n   of  a  0 .05  wt% 

c o n c e n t r a t i o n   (as   s u r f a c e   a c t i v e   a g e n t s )   to   p a s s   t h r o u g h   a  

t h i n   f i l m   of   t h e   t r i g l y c e r i d e   of   a  20  ±  3y  t h i c k n e s s   c o a t e d  

and  d r i e d   on  a  s h e e t   of  g l a s s   as  d e s c r i b e d   h e r e i n a f t e r   i n  

d e t a i l   in   t h e   e x a m p l e .  

T h e r e   h a s   b e e n   a  s t u d y   on  t h e   d e c r e a s e   in   a n  

i n t e r f a c i a l   t e n s i o n   r e l a t i n g   to   t h e   t e c h n o l o g y   of  t h e  

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

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

s u r f a c e   a c t i v e   a g e n t   and  h y d r o c a r b o n s   of  8  to   1  0  c a r b o n  

c o n t e n t s   e x h i b i t e d   a  r e m a r k a b l e   d e c r e a s e   to   as  low  as  0 . 0 0 1  

mN.nT  .  In   c o n t r a s t ,   t h e r e   has   n e v e r   b e e n   a  r e p o r t   on  t h e  

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

m a j o r   s t a i n s   of   d i s h e s   and  t a b l e w a r e .   A l t h o u g h   i t   has   b e e n  

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

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

i n o r g a n i c   s a l t s ,   t h e   c o n c e n t r a t i o n   of  s a l t s   in   t h e   c l e a n s i n g  

l i q u i d   s t u d i e d   was  no  more   t h a n   0 .017  N  ( N o r m a l ) .   No  s t u d y  

h a s   e v e r   b e e n   m a d e   on  t h e   e f f e c t s   of   s a l t s   a t   t h e   h i g h e r  

c o n c e n t r a t i o n .   T h i s   i s   b e c a u s e   t h e   h a r d n e s s   of  t h e   c l e a n s i n g  

l i q u i d   w i l l   go  up  a t   a  h i g h e r   c o n c e n t r a t i o n   of   s a l t s ,   w h i c h  

in   t u r n   w i l l   b r i n g   a b o u t   a  h i g h e r   K r a f   f t   p o i n t   of   t h e  

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

The  p r e s e n t   i n v e n t o r s   h a v e   made  s t u d i e s   on  t h e   h i g h e r  

c o n c e n t r a t i o n s   of   s a l t s ,   e . g . ,   m o r e   t h a n   0 .05  wt%  o f   s o d i u m  

c h l o r i d e   or   s o d i u m   s u l f a t e ,   in   c o m b i n a t i o n   w i t h   c o n v e n t i o n a l  

i o n i c   s u r f a c e   a c t i v e   a g e n t s   s u c h   as  s o d i u m  

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

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

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

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

t r i g l y c e r i d e s   p h a s e ,   and   a  g r e a t e r   c l e a n s i n g   p o w e r ,   e . g . ,   1 0  

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

c o n v e n t i o n a l l y   u t i l i z e d   l o w e r   s a l t s   c o n c e n t r a t i o n s .  

The  d e t e r g e n t   c o m p o s i t i o n   may  be  p r e p a r e d   b y  

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

r a t i o .   T h a t   i s ;   c o n v e n t i o n a l   s u r f a c e   a c t i v e   a g e n t s ,  

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

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

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

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

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

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

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

s u c h   as   s o d i u m   p o l y a c r y l a t e   and  c a t i o n i z e d   c e l l u l o s e .  

In   p a r t i c u l a r ,   many  of   t h e   d e t e r g e n t   c o m p o s i t i o n s   h a v i n g   a  
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p e n e t r a t i n g   s p e e d   in   a  t r i g l y c e r i d e   p h a s e   of  n o t   l e s s   t h a n  

5  x  1 0 ~ 9   m . sec" "1   may  be  p r e p a r e d   by  t h e   c o m b i n a t i o n   of  a n  

i o n i c   s u r f a c e   a c t i v e   a g e n t   and  an  i n o r g a n i c   s a l t   of  a  h i g h  

c o n c e n t r a t i o n   . 

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

by  w h i c h   a  r e d u c e d   i n t e r f a c i a l   t e n s i o n   a n d / o r   an  i n c r e a s e d  

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

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

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

i n c l u s i v e   of  s y s t e m s   of  m a j o r   i o n i c   s u r f a c e   a c t i v e   a g e n t s ,  

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

s u r f a c e   a c t i v e   a g e n t s .   The  c o m p o s i t i o n s   Nos.   1 - 2 6   w e r e  

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

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

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

I t   s h o u l d   be  u n d e r s t o o d   t h a t   t h e   p r e s e n t   i n v e n t i o n  

s h a l l   by  no  m e a n s   be  l i m i t e d   to   t h e   c o m p o s i t i o n s   o r  

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

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

(1)  C o m p o s i t i o n s   p r e p a r e d   by  s u r f a c e   a c t i v e   a g e n t s  

c o n v e n t i o n a l l y   u s e d   f o r   k i t c h e n   d e t e r g e n t s :  

A.  I o n i c   S u r f a c e   A c t i v e   A g e n t   ( 1 )  

C n H 2 n + 1 < E ° ) m S O 4 N a  
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B.  N o n i o n i c   S u r f a c e   A c t i v e   A g e n t   (1  ) 

0  
t  

C p H 2 p + 1 N ( C H 3 ' 2  

C.  N o n i o n i c   S u r f a c e   A c t i v e   A g e n t   ( 2 )  

CqH2q+1  ( E O ) r C O N ( C H 2 C H 2 O H ) 2  

C o m p o n e n t s  

I n t e r f a c i a l   P e n e t r a t i n c  
T e n s i o n   S p e e d  

wt%  (mN.m  1)  (x10  9 m . s e c ~ 1   ) wt% w t %  No.  m n  

0 . 3  

0 . 2  

0 . 2  

0 . 3  

0 . 3  

0 . 2  

0 . 2  

2 .1  

3 . 0  

5 . 0  

5 . 0  

5 . 0  

2 . 0  

0 . 5  

1  12  0  34  12  16  12  0  5 0  

2  12  1  26  12  14  12  0  6 0  

3  12  3  14  12  6  12  0  8 0  

4  16  3  53  12  27  12  0  2 0  

5  16  2  60  12  30  12  0  1 0  

6  12  3  34  12  16  18  0  6 0  

7  12  3  14  12  6  18  2  8 0  

(2)  C o m p o s i t i o n s   of   o t h e r   t y p i c a l   i o n i c / n o n i o n i c   s u r f a c e  

a c t i v e   a g e n t s   s y s t e m s  

A.  I o n i c   S u r f a c e   A c t i v e   A g e n t   ( 1 )  

CnH2n+1  ( E O ) m S O 4 N a  

D.  N o n i o n i c   S u r f a c e   A c t i v e   A g e n t   ( 3 )  

C P H 2 p + 1 ( E 0 ) q ° H  

E.  S o d i u m   C h l o r i d e   ( w a t e r   s o l u b l e   i n o r g a n i c   s a l t )  

8 
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C o m p o n e n t s  

A  D  E  I n t e r f a c i a l   P e n e t r a t i n c  
T e n s i o n   S p e e d  

No.  n  m  wt%  p  g  wt%  C o n c . ( N )   (mN.ra"1  )  (x1  0 ~ 9 m . s e c " 1   ) 

8  12  3  8  12  7  92  0.3  0.4  2 . 0  

9  12  1  14  12  7  86  0.2  0.5  1 . 5  

10  12  0  22  12  7  78  0.05  0.4  0 . 2  

F.  I o n i c   S u r f a c e   A c t i v e   A g e n t   ( 2 )  

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

D.  N o n i o n i c   S u r f a c e   A c t i v e   A g e n t   ( 3 )  

C p H 2 P + 1 < E 0 > q 0 H  

E.  S o d i u m   C h l o r i d e   ( w a t e r   s o l u b l e   i n o r g a n i c   s a l t )  

C o m p o n e n t s  

D  E  I n t e r f a c i a l   P e n e t r a t i n g  
T e n s i o n   S p e e d  

No.  wt%  p  q  wt%  C o n c . ( N )   (mN.m  1)  ( x 1 0 ~ 9 m . s e c   1 )  

11  95  12  3  5  0.001  -  0 .005   0.5  6 . 0  

12  82  12  3  18  0.05  0.5  7 . 0  

13  76  12  3  24  0.08  0.4  4 . 5  

14  86  12  7  14  0.2  0.5  3 . 0  
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(3)  C o m p o s i t i o n s   c o m p r i s i n g   i o n i c   s u r f a c e   a c t i v e   a g e n t s   a n d  

w a t e r   s o l u b l e   i n o r g a n i c   s a l t s  

A.  I o n i c   S u r f a c e   A c t i v e   A g e n t  

C n H 2 n + 1 < E O > m s o 4 N a  

E.  S o d i u m   C h l o r i d e   ( w a t e r   s o l u b l e   i n o r g a n i c   s a l t )  

C o m p o n e n t s  

A  E  P e n e t r a t i n g  
S p e e d  

No.  n  m  wt%  (*)  Conc . (N)   (x1  0 ~ 9 m . s e c ~ 1   ) 

15  12  0  0 . 0 5   0 .2   8 . 0  

16  12  0  0 . 0 2   0 .4   6 . 0  

17  12  0  0 . 0 1 5   0 .8   5 . 0  

18  12  1  0 . 0 5   0 . 4   7 . 0  

19  12  1  0 . 0 2   0 .7   6 . 0  

20  12  1  0 . 0 1 5   0 .9   5 . 0  

21  16  2  0 . 0 5   0 .3   6 . 0  

22  16  2  0 . 0 2   0 .5   5 . 0  

23  16  2  0 . 0 1 5   0 .9   5 . 0  

(*)  c o n c e n t r a t i o n   in   t h e   c l e a n s i n g   l i q u i d  

(4)  C o m p o s i t i o n s   c o m p r i s i n g   c a t i o n i c   s u r f a c e   a c t i v e   a g e n t s   a n d  

w a t e r   s o l u b l e   i n o r g a n i c   s a l t s  

G.  C a t i o n i c   S u r f a c e   A c t i v e   A g e n t  

C p H 2 p + 1 N ( C H 3 > 3 - C l  

E.  S o d i u m   C h l o r i d e   ( w a t e r   s o l u b l e   i n o r g a n i c   s a l t )  

10  
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C o m p o n e n t s  

P e n e t r a t i n g  
S p e e d  

No.  p  w t%(*)   Conc . (N)   (x1  0 ~ 9 m . s e c " 1   ) 

24  12  0 . 0 5   0 .3   7 . 0  

25  12  0 . 0 2   0 .5   5 . 0  

26  12  0 . 0 1 5   0 .8   5 . 0  

(*)  c o n c e n t r a t i o n   in   t h e   c l e a n s i n g   l i q u i d  

Among  t h e   a b o v e   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 ,  

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

t e n s i o n   to   a  t r i g l y c e r i d e   p h a s e   of  n o t   more   t h a n   0.5  mN.m 

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

—  Q  —1 t h a n   5x10  y  m . s e c   . 

V a r i o u s   a d d i t i v e s   may  be  i n c o r p o r a t e d   in  t h e  

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

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

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

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

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

foam  c o n t r o l l i n g   a g e n t s ,   e n z y m e s ,   s o l u b i l i z e r s   and  t h e   l i k e .  

The  c o m p o s i t i o n   of  t h i s   i n v e n t i o n   e x h i b i t s   a  h i g h  

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

w i t h o u t   any  m e c h a n i c a l   f o r c e ,   and  w i t h o u t   u s i n g   an  a l k a l i  

11 
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a g e n t .   T h e r e f o r e ,   t h e   c o m p o s i t i o n   c a n   be  u t i l i z e d   n o t   o n l y  

as  a  d e t e r g e n t   f o r   t a b l e w a r e   and   d i s h e s ,   b u t   a l s o   a s  

d e t e r g e n t s   o r   c l e a n s i n g   a g e n t s   of  a  v a r i e t y   of  a r t i c l e s  

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

t h e   l i k e .   The  d e t e r g e n t   c o m p o s i t i o n   c an   be  a p p l i c a b l e   t o   a n  

i n d u s t r i a l   p u r p o s e s   as   w e l l .  

The  p r e s e n t   i n v e n t i o n   w i l l   be  d e s c r i b e d   in   m o r e   d e t a i l  

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

l i m i t i n g   t h e   s c o p e   of   t h e   i n v e n t i o n .  

E x a m p l e   1 

C o m p o s i t i o n s   c o m p r i s i n g   i o n i c   s u r f a c e   a c t i v e   a g e n t s ,  

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

in   T a b l e   1  w e r e   p r e p a r e d ,   and   t h e   c l e a n s i n g   p o w e r ,  

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

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

r e s u l t s   a r e   s h o w n   in   t h e   s ame   T a b l e   1  . 

T e s t   M e t h o d :  

C l e a n s i n g   P o w e r  

(1  )  P r e p a r a t i o n   of   s t a i n s   s p e c i m e n s  

S t a i n s   made  of   b e e f   t a l l o w   and   r a p e s e e d   o i l   of  a  

w e i g h t   r a t i o   of   9/1  d i s s o l v e d   in   c h l o r o f o r m   to   a  

c o n c e n t r a t i o n   of  40  wt%  w e r e   p u t   on  s l i d e   g l a s s e s   and  a i r -  

d r i e d .   E a c h   6  p i e c e s   of   t h e   s l i d e   g l a s s e s   w e r e   w e i g h e d   i n  

1 2  
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a d v a n c e   ( w e i g h t :   W1  ).  The  a m o u n t s   of  s t a i n s   p u t   on  t h e  

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

t h e   p i e c e s   may  be  0 . 1 4 0   ±  0 . 0 1 0   g  ( w 2 ) .  

(2)  C l e a n s i n g  

E a c h   s e t   of   6  s l i d e   g l a s s e s   s t a i n e d   as   a b o v e   w a s  

d i p p e d   f o r   3  m i n u t e s   a n d   a t   25  ±  1  °C  i n   700  ml  o f   t h e  

s u r f a c e   a c t i v e   a g e n t   t e s t   s o l u t i o n   of  a  0 .05  wt% 

c o n c e n t r a t i o n   c o n t a i n e d   in  t h e   a p p a r a t u s   as  s h o w n   in   t h e  

a t t a c h e d   F i g u r e   1  . 

(3)  R i n s i n g  

Each   s l i d e   g l a s s   h a v i n g   b e e n   s u b j e c t e d   to   c l e a n s i n g   a s  

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

t e m p e r a t u r e   f o r   1  m i n u t e .  

(  4  )  D r y i n g  

The  r i n s e d   s l i d e   g l a s s e s   w e r e   a i r - d r i e d   f o r   o v e r n i g h t ,  

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

(5)  E v a l u a t i o n  

Each   s e t   of  6  s l i d e   g l a s s e s   d r i e d   as  a b o v e   was  w e i g h e d  

to   o b t a i n   i t s   w e i g h t   (W3).  The  c l e a n s i n g   r a t e   was  d e t e r m i n e d  

a c c o r d i n g   to   t h e   f o l l o w i n g   e q u a t i o n .  

C l e a n s i n g   R a t e   =  (W3  -  W1) / (W2  -  W . , ) x 1 0 0  

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

to  t h e   r a t e   of  t h e   c l e a n s i n g :  

13 
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R e s u l t s   C l e a n s i n g   R a t e  

Good  80  -  100  % 

M o d e s t   60  -  80  % 

P o o r   B e l o w   60  % 

I n t e r f a c i a l   T e n s i o n  

T r i g l y c e r i d e   ( r a p e s e e d   o i l )   was  a d d e d   t o   t h e   a q u e o u s  

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

(3  wt%  as   s u r f a c e   a c t i v e   a g e n t s )   a n d   t h e   m i x t u r e   was   l e f t  

o v e r   a t   25  °C  u n t i l   t h e   s o l u b i l i t y   e q u i l i b r i u m   was  o b t a i n e d ,  

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

l i q u i d   and  r a p e s e e d   o i l   was  m e a s u r e d   by  t h e   S p i n n i n g   D r o p  

t y p e   t e s t e r   [ S P D - 1 0 0 ,   P r o d u c e   o f   M i y a m o t o   M a n u f a c t u r i n g  

Co.  ] 

P e n e t r a t i n g   S p e e d   in   T r i g l y c e r i d e  

(1  )  P r e p a r a t i o n   of   t h e   t e s t   s p e c i m e n  

The  m i x t u r e   of   b e e f   t a l l o w   and   r a p e s e e d   o i l   ( w e i g h t  

r a t i o   9/1  )  was   u s e d   as   a  s t a i n   s p e c i m e n ,   w h i c h   was   h e a t e d  

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

of   o i l s   and  c o a t e d   on  a  s t a i n l e s s   p l a t e   (150  x  200  mm)  u s i n g  

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

s t a i n   a f t e r   d r y i n g   may  be  20  ±  3  u  . 

(2)  M e a s u r e m e n t   o f   p e n e t r a t i n g   s p e e d  

The  t e s t   s p e c i m e n   p r e p a r e d   a c c o r d i n g   to   (1)  a b o v e   w a s  

c o n n e c t e d   to   t h e   o s c i l l o s c o p e   as   s h o w n   in   F i g u r e   2,  o n t o  

1 4  
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w h i c h   a  0 .05  ml  d r o p   of  t h e   t e s t   d e t e r g e n t   l i q u i d   ( 0 .05   wt% 

as  t h e   s u r f a c e   a c t i v e   a g e n t )   a t   t h e   p o i n t   A  of  F i g u r e   2.  T h e  

p e r i o d   o f   t i m e   r e q u i r e d   f o r   t h e   d r o p   of   t h e   l i q u i d   t o  

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

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

The  P e n e t r a t i n g   S p e e d   =  ( T h i c k n e s s   of  s o l i d   t r i g l y c e r i d e s  

p h a s e   <  2 0 ± 3 u > ) / ( T h e   r e q u i r e d  

f o r   p e n e t r a t i o n )  

N o t e s   f o r   T a b l e   1  : 

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

by  w t % .  

2.  A s t e r i s k s   f o r   c o m p o n e n t s   mean  t h a t   t h e   p r o d u c t s  

a r e   b a l a n c e d   by  t h a t   c o m p o n e n t s .  

3.  C h a r a c t e r s   G,  M  and  P  f o r   t h e   c l e a n s i n g   p o w e r  

s t a n d   f o r   "Good" ,   " M o d e s t "   and  " P o o r "   r e s u l t s  

of  c l e a n s i n g   as  d e f i n e d   a b o v e .  
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E x a m p l e   2 

The  c o m p o s i t i o n   as  s h o w n   in  T a b l e   2  w e r e   p r e p a r e d   a n d  

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

made  by  30  h o u s e   w i v e s   who  a c t u a l l y   u s e d   t h e   d e t e r g e n t  

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

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

c r i t e r i a   as  d e s c r i b e d   b e l o w :  

(The  m e t h o d   of  c l e a n s i n g )  

C l e a n s i n g   l i q u i d s   of  v a r i o u s   c o m p o s i t i o n s   ( d e t e r g e n t  

c o n c e n t r a t i o n :   0.15%)  w e r e   p r e p a r e d   and  an  a l i q u o t   of   e a c h  

c l e a n s i n g   l i q u i d s   ( 3 - 6   l i t e r )   w e r e   p u t   i n t o   a  c o n v e n t i o n a l  

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

o b t a i n e d ,   t h e   o b j e c t s   t o   be  w a s h e d   was   d i p p e d   a n d   l e f t   o v e r  

f o r   30  to   60  m i n u t e s   to   e f f e c t   t h e   c l e a n s i n g .  

( C r i t e r i a   of  t h e   e v a l u a t i o n )  

+  2  E x c e l l e n t   ( c l e a n s i n g   may  be  c o m p l e t e d   m e r e l y   b y  

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

l i q u i d )  

+  1  Good  ( c l e a n s i n g   may  be  c o m p l e t e d   by  s l i g h t l y  

w a s h i n g   to   r i n s e   w i t h   w a t e r   a f t e r   d i p p i n g   in   t h e  

c l e a n s i n g   l i q u i d )  

0  M o d e s t   ( t h o r o u g h   w a s h i n g   i s   n e c e s s a r y   a f t e r  

h a v i n g   b e e n   d i p p e d   in   t h e   c l e a n s i n g   l i q u i d )  

-  1  Not   Good  ( t h e   a m o u n t   of  t h e   o i l   s t a i n s   d o e s   n o t  

17  



0 2 4 3 9 2 7  

d e c r e a s e   much  a f t e r   d i p p i n g   in   t h e   c l e a n s i n g   l i q u i d )  

-  2  Bad  (no  c h a n g e   of   o i l   s t a i n s   u p o n   d i p p i n g   in   t h e  

c l e a n s i n g   l i q u i d   was  o b s e r v e d )  

The  r e s u l t s   of  t h e   e v a l u a t i o n   a r e   shown  in   T a b l e   2 .  

T a b l e   2 

C o m p a r a t i v e  
P r o d u c t s  

I n v e n t i v e  
P r o d u c t s  

11 10  C o m p o n e n t s  

S o d i u m   d i -   (  2 - e t h y l h e x y l   )  - s u l f   o s u c c i n a t e  

S o d i u m   p o l y o x y e t h y l e n e ( p = 4 . 0 )   l a u r y l -  
e t h e r   s u l f   a t e  

L a u r y l d i m e t h y l a m i n e o x i d e  

C o c o n u t   o i l   f a t t y   a c i d   d i e t h a n o l a m i d o  

E t h a n o l  

W a t e r  

S o d i u m   s u l f a t e  

I n t e r f a c i a l   t e n s i o n   (mN.nf1   ) 

P e n e t r a t i n g   s p e e d   (x1  0~9m.  s e c "   '  ) 

C l e a n s i n g   p o w e r   ( A v e r a g e   v a l u e   b y  
t h e   e v a l u a t i o n   by  30  h o u s e   w i v e s )  

25  

15  

2  -  2 

24  5 

-  3 

b a l a n c e   -  b a l a n c e  

-  b a l a n c e  

0 .2   0 .3   2 . 5  

3 .0   6 .0   2 . 2  

+ 1 . 4   + 1 . 8   -  0 . 8  

E x a m p l e   3 

The  c o m p o s i t i o n s   c o m p r i s i n g   i o n i c   s u r f a c e   a c t i v e   a g e n t s ,  

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

s h o w n   i n   T a b l e   3  w e r e   p r e p a r e d ,   and   t h e   c l e a n s i n g   p o w e r  

1 8  
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and  t h e   p e n e t r a t i n g   s p e e d   in   a  t r i g l y c e r i d e s   p h a s e   w e r e  

m e a s u r e d   in  t h e   same  m a n n e r   as  E x a m p l e   1  .  The  r e s u l t s  

a r e   s h o w n   in   t h e   s a m e   T a b l e   3,  f o r   w h i c h   a l l   t h e   n o t e s   f o r  

T a b l e   1  a r e   a p p l i c a b l e .  

1 9  
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E x a m p l e   4 

The  c o m p o s i t i o n   as   s h o w n   i n   T a b l e   4  w e r e   p r e p a r e d   a n d  

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

d e s c r i b e d   i n   E x a m p l e   2.  The  e v a l u a t i o n   was  made   by  30  h o u s e  

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

home.   The  r e s u l t s   a r e   s h o w n   i n   t h e   s ame   T a b l e   4 .  

T a b l e   4 

I n v e n t i v e   C o m p a r a t i v e  
P r o d u c t s   P r o d u c t s  

21 2 0  C o m p o n e n t s  

S o d i u m   d i -   (  2 - e t h y l h e x y l   )  - s u l f   o s u c c i n a t e  

S o d i u m   p o l y o x y e t h y l e n e ( p = 4 . 0 )   l a u r y l -  
e t h e r s u l f a t e  

L a u r y l d i m e t h y l a m i n e o x i d e  

C o c o n u t   o i l   f a t t y   a c i d   d i e t h a n o l a m i d o  

E t h a n o l  

W a t e r  

S o d i u m   s u l f a t e  

P e n e t r a t i n g   s p e e d   (x1  0~9m.  s e c "   '  ) 

C l e a n s i n g   p o w e r   ( A v e r a g e   v a l u e   b y  
t h e   e v a l u a t i o n   by  30  h o u s e   w i v e s )  

1 5  

15  

2 

5 

3 

b a l a n c e  

2 . 2  

-  0 . 8  

b a l a n c e  

6 . 0  

+1  . 8  

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

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

c h a n g e s   and  m o d i f i c a t i o n s   can   be  made  t h e r e t o   w i t h o u t  

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

f o r t h   h e r e i n .  
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WHAT  IS  CLAIMED  I S :  

1.  In   a  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   one  or  m o r e  

s u r f a c e   a c t i v e   a g e n t s ,   and ,   as  r e q u i r e d ,   a  w a t e r   s o l u b l e  

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

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

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

t e n s i o n   to   a  t r i g l y c e r i d e   p h a s e   of  n o t   m o r e   t h a n   0.5  raN.m"1 

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

t h a n   5  x  10  3  m . s e c   . 

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

w h e r e i n   t h e   c o n c e n t r a t i o n   of  s a i d   s a l t   in   t h e   a q u e o u s  

s o l u t i o n   of  s a i d   c o m p o s i t i o n   i s   a b o v e   0 . 0 1 7   N  ( N o r m a l )  

when  t h e   c o n c e n t r a t i o n   of  t h e   s u r f a c e   a c t i v e   a g e n t   i s   0 . 0 5  

w t % .  
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F i g u r e   1 
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F i g u r e   2  
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