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LIQUID  DETERGENTS  CONTAINING  ANIONIC  S U R F A C T A N T ,  
SUCCINATE  BUILDER  AND  FATTY  A C I D  

S tan ton   L.  B o y e r  

Techn ica l   F i e l d  

The  p r e s e n t   i nven t ion   re la tes   to  l iquid  d e t e r g e n t   c o m p o -  
s i t i o n s ,   p r e f e r a b l y   h e a v y - d u t y   liquid  d e t e r g e n t s ,   c o n t a i n i n g   a n  
anionic   s y n t h e t i c   s u r f a c t a n t   and  a  bu i l de r   s y s t e m   compr i s ing   a 

C12~C11  a ,kv '   or  alker>y'  succ in ic   acid  or  salt  t h e r e o f   ( h e r e i n a f t e r  

r e f e r r e d   to  as  a  " s u c c i n a t e " )   and  a  C ^ - C ^   f a t t y   acid  or  s a l t  

t h e r e o f   ( h e r e i n a f t e r   r e f e r r e d   to  as  a  " fa t ty   ac id" )   in  a  molar  r a t i o  

( c a l c u l a t e d   on  an  acid  bas is)   of  s u c c i n a t e   to  fa t ty   acid  of  f r o m  

about   0.8  to  abou t   2.H.  Within  this  r a n g e ,   the  s u c c i n a t e   a n d  

fa t ty   acid  m i x t u r e   s u r p r i s i n g l y   p r o v i d e s   a  minimum  of  s u d s i n g   in 

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

of  anionic   s y n t h e t i c   s u r f a c t a n t .  

B a c k g r o u n d   A r t  

Br i t i sh   Pa t en t   1  ,293 ,753 ,   Evans  et  al,  p u b l i s h e d   Oc tobe r   2 5 ,  

1972,  d i s c l o s e s   d i c a r b o x y l a t e   b u i l d e r s ,   i nc lud ing   alky  I  and  a l k e n y i  
s u c c i n a t e s .   Example  10  is  a  l o w - s u d s i n g   d e t e r g e n t   c o n t a i n i n g   2% 

dodecyl   b e n z e n e   s u l f o n a t e ,   6%  of  an  80:20  mix tu re   o f  

tallow:  coconu t   soap ,   and  6%  d isodium  h e x a d e c a n e - 1   , 2 - d i c a r b o x -  

ylate . .   This   r e s u l t s   in  a  molar  ratio  of  d i c a r b o x y l a t e   to  C ^ - C ^  
fa t ty   acid  of  abou t   2 . 7 .  

E u r o p e a n   Pa ten t   Appl ica t ion   28,850,   van  der   G r i e n d ,   p u b -  

l ished  May  20,  1981  ,  d i sc loses   l iquid  d e t e r g e n t s   c o n t a i n i n g  
nonionic   s u r f a c t a n t ,   a  small  amount   of  C ^ - C ^   a l k y l b e n z e n e  

s u l f o n a t e ,   b u i l d e r   and  C^ -C .^   alkyl  or  a lkenyi   s u c c i n a t e   as  a  

h y d r o t r o p e .   Examples   D-M  conta in   0-1%  LAS,  5.5-6%  n o n e n y l  
succ in ic   a n h y d r i d e   and  1.2-3%  coconu t   fa t ty   ac id .   The  l o w e s t  

ratio  of  s u c c i n a t e   to  fa t ty   acid  p r e s e n t   is  abou t   1 . 7 .  

U.S.   Pa ten t   3 ,776 ,851 ,   C h e n g ,   i s sued   December   4,  1973 ,  
d i sc loses   d e t e r g e n t s   con t a in ing   5-70%  t e t r a h y d r o x y s u c c i n i c   a c i d  

b u i l d e r s .   Example  4  con ta ins   20%  t e t r a h y d r o x y s u c c i n i c   acid  a n d  

1.8%  80:20  tallow:  coconut   soap  as  a  suds   s u p p r e s s o r .  
U.S .   Pa ten t   3 , 707 ,511 ,   Lambert i   et  al,  i s sued   December   2 6 ,  

1972,  d i s c l o s e s   tha t   C^Q-C^^  alkyl  or  a lkenyi   s u c c i n a t e s   are  u s e f u l  

as  suds   b o o s t e r s   and  s t a b i l i z e r s   for  d e t e r g e n t s ,   p a r t i c u l a r l y   t h o s e  



/  -  

c o n t a i n i n g   a l k y l a r y l   s u l f o n a t e s ,   m e r e   are  no  examples   ot  c o m p o -  

s i t i o n s   c o n t a i n i n g   s u c c i n a t e   and  fa t ty   a c i d .  

Summary   of  the  I n v e n t i o n  

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  l iquid  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 ,   by  w e i g h t :  

(a)  from  a b o u t   10%  to  abou t   50%  of  an  an ion ic   s y n t h e t i c  

s u r f a c t a n t ;  

(b)  from  a b o u t   2%  to  abou t   25%  of  a  C12~C14  alkyl  o r  

a lkeny i   s u c c i n i c   ac id ,   or  salt   t h e r e o f ;   a n d  

0  (c)  from  a b o u t   1%  to  abou t   15%  of  a  C ^ - C ^   fa t ty   ac id ,   o r  

salt   t h e r e o f ;  

the   molar  ratio  of  (b)  to  (c) ,   on  an  acid  b a s i s ,   being  from  a b o u t  

0.8  to  abou t   2 . 4 .  

De ta i led   D e s c r i p t i o n   of  the  I n v e n t i o n  

5  The  d e t e r g e n t   compos i t i ons   of  the  p r e s e n t   i n v e n t i o n   c o n t a i n  

a n i o n i c   s y n t h e t i c   s u r f a c t a n t   and  s u c c i n a t e   and  fa t ty   acid  b u i l d e r s  

in  a  molar  rat io  ( c a l c u l a t e d   on  an  acid  bas i s )   of  s u c c i n a t e   to  f a t t y  

acid  of  from  a b o u t   0.8  to  about   2 .4 ,   p r e f e r a b l y   from  abou t   0.9  t o  

a b o u t   1 .8 ,   more  p r e f e r a b l y   from  abou t   1.0  to  "about  1 . 4 . .   Wi th in  

»0  t h e s e   r a t i o s ,   the   s u c c i n a t e   and  f a t ty   acid  p rov ide   a  minimum  o f  

s u d s   in  o t h e r w i s e   high  s u d s i n g   d e t e r g e n t s   con ta in ing   a  s i g n i f i c a n t  

a m o u n t   ( e . g . ,   g r e a t e r   than  10%  by  we igh t )   of  an ionic   s y n t h e t i c  

s u r f a c t a n t .   Th is   is  p a r t i c u l a r l y   s u r p r i s i n g   giveri  t h a t   one  w o u l d  

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

15  i n c r e a s i n g   levels   of  s u c c i n a t e   and  d e c r e a s e   with  i n c r e a s i n g   l e v e l s  

of  f a t ty   a c i d .  

Anionic  S y n t h e t i c   S u r f a c t a n t  

The  d e t e r g e n t   compos i t i ons   he r e in   conta in   from  a b o u t  

10%  to  abou t   50%,  p r e f e r a b l y   from  abou t   13%  to  abou t   40%,  m o r e  

30  p r e f e r a b l y   from  a b o u t   16%  to  abou t   30%,  by  w e i g h t ,   on  an  a c i d  

b a s i s ,   of  an  an ion ic   s y n t h e t i c   s u r f a c t a n t .   Anionic   s y n t h e t i c  

s u r f a c t a n t s   are  d i s c l o s e d   in  U.S.   Pa ten t   4 , 285 ,841 ,   B a r r a t   et  a l ,  

i s s u e d   A u g u s t   25,  1981,  and  in  U.S .   Pa ten t   3 , 919 ,678 ,   L a u g h l i n  

et  al,  i s sued   D e c e m b e r   30,  1975,  both  i n c o r p o r a t e d   he re in   b y  

35  r e f e r e n c e .  
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useTui  anionic   s u r r a c t a n t s   include  the  w a t e r - s o l u b l e   s a l t s ,  
p a r t i c u l a r l y   the  alkali  metal ,   ammonium  and  a l k y l o l a m m o n i u m  
( e . g . ,   m o n o e t h a n o l a m m o n i u m   or  t r i e t h a n o l a m m o n i u m )   s a l t s ,   o f  
o r g a n i c   su l fu r i c   r eac t ion   p r o d u c t s   having   in  the i r   m o l e c u l a r  

5  s t r u c t u r e   an  alkyl  g r o u p   c o n t a i n i n g   from  about   8  to  about   20 
ca rbon   atoms  and  a  su l fon ic   acid  or  s u l f u r i c   acid  e s t e r   g r o u p .  
( I n c l u d e d   in  the  term  "a lkyl"   is  the  alkyl  por t ion   of  aryl   g r o u p s . )  
Examples   of  this   g r o u p   of  s y n t h e t i c   s u r f a c t a n t s   are  the  a l k y l  
s u l f a t e s ,   e spec ia l ly   those   o b t a i n e d   by  su l f a t ing   the  h i g h e r   a l c o h o l s  

10  CCg-Clg  ca rbon   atoms)  such  as  those  p r o d u c e d   by  r e d u c i n g   t h e  
g l y c e r i d e s   of  tallow  or  c o c o n u t   oil;  and  the  a i k y l b e n z e n e   s u l f o -  
na tes   in  which  the  alkyl  g r o u p   con ta ins   from  about   9  to  about   15 
ca rbon   atoms,   in  s t r a i g h t   chain  or  b r a n c h e d   chain  c o n f i g u r a t i o n ,  
e . g . ,   those  of  the  type   d e s c r i b e d   in  United  S ta tes   P a t e n t s  

15  2 ,220,099  and  2 , 4 7 7 , 3 8 3 .  

Other  anionic   s u r f a c t a n t s   here in   are  the  w a t e r - s o l u b l e   s a l t s  
of:  pa ra f f in   s u l f o n a t e s   c o n t a i n i n g   from  about   8  to  about   24 
( p r e f e r a b l y   about   12  to  18)  ca rbon   -atoms;  alkyl  g l y c e r y l   e t h e r  
s u l f o n a t e s ,   e spec ia l ly   those   e t h e r s   of .Cg  l8  alcohols  ( e . g . ,   t h o s e  

20  d e r i v e d   from  tallow  and  coconu t   oil);  alkyl  phenol  e t h y l e n e   o x i d e  
e t h e r   su l fa tes   c o n t a i n i n g   from  about   1  to  about   4  uni ts   o f  
e t h y l e n e   oxide  per  molecule  and  from  about   8  to  about   12  c a r b o n  
atoms  in  the  alkyl  g r o u p ;   and  alkyl  e t h y l e n e   oxide  e t h e r   s u l f a t e s  
con ta in ing   about   1  to  abou t   4  un i t s   of  e t h y l e n e   oxide  per  m o l e c u l e  

25  and  from  about   10  to  about   20  ca rbon   atoms  in  the  alkyl  g r o u p .  
Other   useful   anionic   s u r f a c t a n t s   he re in   inc lude   the  w a t e r -  

soluble  salts  of  e s t e r s   of  a l p h a - s u l f o n a t e d   fat ty  acids  c o n t a i n i n g  
from  about   6  to  20  ca rbon   atoms  in  the  fat ty  acid  g r o u p   and  f r o m  
about   1  to  10  ca rbon   atoms  in  the  e s t e r   g r o u p ;   w a t e r - s o l u b l e   s a l t s  

30  of  2 - a c y i o x y - a l k a n e -   1  - s u l f o n i c   acids  con ta in ing   from  about   2  to  9 
carbon   atoms  in  the  acyl  g r o u p   and  from  about   9  to  about   23 
carbon   atoms  in  the  a lkane   moiety;   w a t e r - s o l u b l e   sal ts   of  o l e f i n  
su l fona te s   con ta in ing   from  abou t   12  to  24  ca rbon   atoms;  a n d  
b e t a - a l k y l o x y   a lkane   s u l f o n a t e s   con ta in ing   from  about   1  to  3 

35 
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c a r b o n   atoms  in  the  alkyl  g r o u p   ana  Trom  aDout  o  to  iv  c a r D o n  

atoms  in  the  a lkane   m o i e t y .  

P r e f e r r e d   an ionic   s u r f a c t a n t s   he re in   are  the  alkyl  su l f a t e s   o f  

the   f o r m u l a  

R O ( C 2 H 4 0 ) x S C - 3 M +  

w h e r e i n   R  is  an  alkyl   cha in   hav ing   from  abou t   12  to  about   18 

c a r b o n   a toms ,   s a t u r a t e d   or  u n s a t u r a t e d ,   M  is  a  cation  w h i c h  

makes   the  compound   w a t e r - s o l u b l e ,   e spec ia l ly   an  alkali  m e t a l ,  

ammonium  or  s u b s t i t u t e d   ammonium  ca t ion ,   and  x  is  from  0  t o  

.0  a b o u t   4.  P r e f e r a b l y ,   R  is  a  C ^ - C ^   alkyl  or  h y d r o x y a l k y l  

g r o u p ,   e spec i a l l y   a  C12-C15  a lky l ,   and  x  is  from  abou t   0  to  a b o u t  

3 .  

Highly  p r e f e r r e d   an ionic   s u r f a c t a n t s   are  the  l inear   s t r a i g h t  

cha in   a l k y l b e n z e n e   s u l f o n a t e s   in  which  the  a v e r a g e   number   o f  

L5  c a r b o n   atoms  in  the  alkyl   g r o u p   is  from  abou t   12  to  about   13,  a n d  

the  C12  15  
alcohol  s u l f a t e s   c o n t a i n i n g   from  0  to  abou t   3  e t h y l e n e  

oxide  u n i t s ,   as  d e s c r i b e d   a b o v e .   Also  p r e f e r r e d   are  m ix tu r e s   o f  

t h e s e   s u r f a c t a n t s   in  a  w e i g h t   ratio  of  from  abou t   3:1  to  a b o u t  

1 :3 ,   p r e f e r a b l y   from  a b o u t   2:1  to  abou t   1:2.   T h e s e   anionics   fo rm 

20  h a r d n e s s ,   p r e f e r a b l y   m a g n e s i u m ,   s u r f a c t a n t s   tha t   are  p a r t i c u l a r l y  

e f f e c t i v e   at  lower ing  i n t e r f a c i a l   t ens ion   and  removing  g r e a s y   / o i l y  

s o i l s .  

S u c c i n a t e   B u i l d e r  

The  d e t e r g e n t   c o m p o s i t i o n s   he re in   also  conta in   from  about   2% 

25  to  about   25%,  p r e f e r a b l y   from  abou t   3%  to  about   20%,  more  p r e f -  

e r a b l y   from  abou t   5%  to  a b o u t   15%,  by  weight   of  a  s u c c i n a t e  

b u i l d e r   of  the  g e n e r a l   formula  R - C H { C O O H ) C H 2 ( C O O H )   ,  w h e r e i n  

R  is  C12-C1I}  alkyl  or  a lkeny i   g r o u p .  

These   s u c c i n a t e   b u i l d e r s   are  p r e f e r a b l y   used   in  the  form  o f  

30  t h e i r   w a t e r - s o l u b l e   s a l t s ,   i n c l u d i n g   the  sod ium,   p o t a s s i u m ,  

ammonium  and  a l k a n o l a m m o n i u m   sal ts   ( e . g . ,   mono- ,   d i - ,   o r  

t r i - e t h a n o l a m m o n i u m )   .  

Specif ic   e x a m p l e s   of  s u c c i n a t e   b u i l d e r s   inc lude:   l a u r y l  

s u c c i n a t e ,   myr i s t y l   s u c c i n a t e ,   2 - d o d e c e n y l   s u c c i n a t e   ( p r e f e r r e d )  

35  and  2 - t e t r a d e c e n y l   s u c c i n a t e .  
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Fat ty   A c i d  

The  compos i t ions   of  the  p r e s e n t   i nven t ion   f u r t h e r   c o n t a i n  

from  a b o u t   1%  to  about   15%,  p r e f e r a b l y   from  2%  to  about   10%,  m o r e  

p r e f e r a b l y   from  about   3%  to  about   6%,  by  weight   of  a  C j 2 ~ C ^  

fa t ty   ac id ,   or  salt  t h e r e o f .  

S u i t a b l e   fa t ty   acids  can  be  o b t a i n e d   from  n a t u r a l   s o u r c e s  

such  as  p lan t   or  animal  e s t e r s   ( e . g . ,   palm  kernel   oil,  palm  oil 

and  coconu t   oil)  or  s y n t h e t i c a l l y   p r e p a r e d   ( e . g . ,   via  the  o x i d a -  

tion  of  p e t r o l e u m   or  by  h y d r o g e n a t i o n   of  ca rbon   monoxide  via  t h e  

F i s h e r - T r o p s c h   p r o c e s s ) .   Examples   of  su i t ab le   fat ty  acids  f o r  

use  in  the  compos i t ions   of  this  i n v e n t i o n   include  laur ic ,   m y r i s t i c ,  

coconu t   and  palm  kernel   fat ty  acid.   P r e f e r r e d   are  s a t u r a t e d  

c o c o n u t   fa t ty   ac ids ,   from  about  5:1  to  1:1  ( p r e f e r a b l y   about   3 : 1 )  

we igh t   ratio  m i x t u r e s   of  lauric  and  m y r i s t i c   acid,   and  palm  k e r n e l  

fa t ty   a c i d .  

The  s u c c i n a t e   and  fatty  acid  b u i l d e r s   here in   are  c a l c i -  

u m - s e l e c t i v e   b u i l d e r s ,   which  means  they   p r e f e r e n t i a l l y   c o n t r o l  

calcium  ion  in  the  wash  so lu t ion ,   r a t h e r   than   magnes ium  or  o t h e r  

h a r d n e s s   ions.   It  is  bel ieved  that   t hese   c a l c i u m - s e l e c t i v e   b u i l d e r s  

a d e q u a t e l y   control   wash  water  h a r d n e s s ,   p r e v e n t i n g   e x c e s s i v e  

i n t e r a c t i o n s   with  the  anionic  s u r f a c t a n t   here in   and  with  s o i l s ,  

while  al lowing  su f f i c i en t   free  h a r d n e s s   to  complex  some  of  t h e  

anionic   s u r f a c t a n t   to  p roduce   a  h a r d n e s s   s u r f a c t a n t   ( such   a s  

magnes ium  l inear  a l k y l b e n z e n e   s u l f o n a t e )   that   is  h ighly  e f f e c t i v e  

at  r emoving   g r e a s y   and  oily  soils.   Such  h a r d n e s s - s u r f a c t a n t s  

pack  at  the  oil  /water   in te r face   w h e r e   they  lower  i n t e r f a c i a l  

t ens ion   and  enhance   removal  of  g r e a s y / o i l y   s o i l s .  

The  liquid  d e t e r g e n t   compos i t i ons   here in   can  o p t i o n a l l y  

conta in   any  of  the  aux i l i a ry   i n g r e d i e n t s   known  for  use  in  

d e t e r g e n t   compos i t ions .   These  inc lude   c o s u r f a c t a n t s ,   c o b u i l d e r s ,  

n e u t r a l i z i n g   a g e n t s ,   bu f f e r i ng   a g e n t s ,   phase   r e g u l a n t s ,   s o l v e n t s ,  

h y d r o t r o p e s ,   enzymes ,   enzyme  s t ab i l i z ing   a g e n t s ,   p o l y a c i d s ,   s u d s  

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

and  b r i g h t e n e r s ,   such  as  those   d e s c r i b e d   in  U . S .  
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P a t e n t   4 . 2 8 5 , 8 4 1 ,   B a r r a t   et  al.  i s sued   A u g u s t   zs,   i s b i ,  

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

P r e f e r r e d   c o m p o s i t i o n s   he re in   inc lude   those   d e s c r i b e d   in  

U . S .   Pa t en t   4 , 5 6 1 , 9 9 8 ,   Wertz  et  at,  i s sued   D e c e m b e r   31.  1985 ,  

and  U.S .   P a t e n t   4 , 5 0 7 , 2 1 9 ,   H u g h e s ,   i s sued   March  26,  1985,  b o t h  

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

The  c o m p o s i t i o n s   he re in   p r e f e r a b l y   conta in   from  abou t   1%  t o  

a b o u t   20%,  more  p r e f e r a b l y   from  abou t   3%  to  a b o u t   15%,  m o s t  

p r e f e r a b l y   from  a b o u t   5%  to  abou t   10%,  by  we igh t   of  a n  

to  e t h o x y l a t e d   non ion ic   s u r f a c t a n t   of  the  formula  R1  ( O C j H ^ O H ,  

w h e r e i n   R1  is  a  C1()-C16  alkyl  g r o u p   ( p r e f e r r e d )   or  a  C g - C 1 2  

alkyl   p h e n y l   g r o u p ,   n  is  from  abou t   3  to  abou t   9,  and  s a i d  

non ion ic   s u r f a c t a n t s   has  an  HLB  ( h y d r o p h i l e - I i p o p h i l e   ba lance)   o f  

from  abou t   9  to  a b o u t   13,  p r e f e r a b l y   from  about   10  to  abou t   13.  

15  HLB  is  d e f i n e d   in  deta i l   in  Nonionic  S u r f a c t a n t s ,   by  M.J.  S c h i c k ,  

Marcel  D e k k e r ,   I n c . ,   1966,  pages   607-613,   i n c o r p o r a t e d   here in   b y  

r e f e r e n c e .   T h e s e   e t h o x y l a t e d   nonionic   s u r f a c t a n t s   s u s p e n d  

h a r d n e s s - s u r f a c t a n t s   in  the  wash  wa te r   so lu t ion .   They   are  u s e d  

at  a  level  h igh  e n o u g h   to  p r e v e n t   e x c e s s i v e   p r e c i p i t a t i o n   o f  

20  h a r d n e s s - s u r f a c t a n t s   at  the  o i l / w a t e r   i n t e r f a c e   (which  makes  soi l  

removal   more  d i f f i c u l t ) ,   but   low  e n o u g h   to  allow  for  the  d e s i r e d  

a d s o r p t i o n   and  p a c k i n g   at  the  i n t e r f a c e .  

The  c o m p o s i t i o n s   he re in   can  be  fo rmula t ed   to  have  a  pH  o f  

from  abou t   7.5  to  a b o u t   12,  more  p r e f e r a b l y   from  abou t   8  t o  

25  a b o u t   11.  C e r t a i n   p r e f e r r e d   compos i t i ons   he r e in   are  a l k a l i n e  

c o m p o s i t i o n s   t h a t   a re   p a r t i c u l a r l y   use fu l   in  combina t ion   w i t h  

p e r o x y a c i d   b leach   c o m p o s i t i o n s ,   which  g e n e r a l l y   have  a  pH  o f  

from  abou t   2  to  a b o u t   5  for  bes t   b leach   s t a b i l i t y .   Such  a l k a l i n e  

c o m p o s i t i o n s   have   a  pH  of  from  abou t   9  to  abou t   12,  p r e f e r a b l y  

30  from  abou t   9.5  to  abou t   11.5,   more  p r e f e r a b l y   from  abou t   10  to  

a b o u t   11.  They   p r e f e r a b l y   conta in   from  about   2%  to  abou t   15%, 

more  p r e f e r a b l y   from  about   4%  to  abou t   10%,  by  weight   o f  

m o n o e t h a n o l a m i n e .   The  combina t ion   of  such   an  a l k a l i n e  

compos i t ion   and  p e r o x y a c i d   b leach  p r e f e r a b l y   d e l i v e r s   a  w a s h  

35  wa te r   pH  of  from  a b o u t   7.8  to  about   9,  p r e f e r a b l y   from  about   7 . 9  
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to  about   8 .5 ,   which  is  d e s i r e d   for  good  b leach ing   p e r f o r m a n c e ,   a  
minimum  of  f abr ic   ye l l owing ,   and  a  minimum  of  b l e a c h  
decompos i t i on   by  the  m o n o e t h a n o l a m i n e .  

The  following  examples   i l l u s t r a t e   the  compos i t ions   of  t h e  
p r e s e n t   i n v e n t i o n .  

All  p a r t s ,   p e r c e n t a g e s   and  ra t ios   used  herein   are  by  w e i g h t  
un l e s s   o t h e r w i s e   s p e c i f i e d .  

EXAMPLE  I 

The  following  compos i t ion   was  p r e p a r e d   by  a d d i n g   t h e  

c o m p o n e n t s   to  a  mixing  tank  in  the  o rde r   listed  with  c o n t i n u o u s  
mixing  . 

%  wt.  %  wt.  % 
C o m p o n e n t s   Assay  P roduc t   S t o c k  
Sodium  C11{_15  alkyl  p o l y -  

e t h o x y l a t e   (2 .25)   su l fa te   48.8  11.3  23.  21 

C j j   l inear  a l k y l b e n z e h e  

sul fonic   acid  96.0  "8.0  8 . 3 3  
Sodium  d i e t h y l e n e t r i a m i n e  

p e n t a a c e t a t e   41.0  0.35  0 . 7  
P r o p y l e n e   glycol  100.0  10.5  1 0 . 5  
Monoe thano lamine   100.0  5.0  3 . 0  

B r i g h t e n e r   mix  100.0  -  6 . 2 1 '  

^1  2-1  3  a 'cono'   p o l y e t h o x y -  

late  (6 .5)*  100.0  9.0  7 . 0  
Ethanol  92.0  10.48  7 . 3  
Potass ium  h y d r o x i d e   45.0  2.48  5 . 5 1  
Sodium  h y d r o x i d e   50.0  2.94  5 . 8 8  
Boric  acid  100.0  1.25  1 . 2 5  
Water  -  -  5 . 6 5  
Sodium  2 - d o d e c e n y l   s u c c i n a t e   80.0  5.53  6 . 9  

C12-14  fat ty  ac,d  100.0  3.5  3 . 5  
Citric  acid  50.0  4.0  8 . 0  
Calcium  formate  10.0  0.12  1 . 2  

TEPA-E15  18**  80.0  3.0  3 . 7 5  

2 

>H  trim  to  1 0 . 5  
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Pro tease   enzyme  (2.0  AU/g)   100.0  1.16  1 . 1 6  

Amylase  enzyme  (375  AM.  U/g)   100.0  0.16  0 . 1 6  

Perfume  100.0  0.25  0 . 2 5  

Dye  100.0  0.08  0 . 0 8  

Water  -  to  100%  3 . 2 5  
1  Paste  also  c o n t a i n s   16.2%  e thanol   and  35%  w a t e r  

2Conta ins   32.2%  m o n o e t h a n o l a m i n e ,   32.2%  w a t e r ,   32.2%  C .  

alcohol  p o l y e t h o x y l a t e   (6 .5)   ,  and  3.36%  of  b r i g h t e n e r .  
12-13 

*  Alcohol  and  m o n o e t h o x y l a t e d   alcohol  r e m o v e d .  

ĵ q  **  T e t r a e t h y l e n e   p e n t a i m i n e   e t h o y l a t e d   with  15-18  moles  ( a v g . )  

of  e t h y l e n e   ox ide   at  each  h y d r o g e n   s i t e .  

The  above   compos i t i on   is  p r e f e r a b l y   used  in  combina t ion   w i t h  

the  following  l iquid   d i p e r o x y a c i d   b leach   compos i t ion .   The  l i q u i d  

bleach  compos i t ion   was  p r e p a r e d   by  high  shea r   mixing  of  t h e  

15  componen t s   in  an  E p p e n b a c h   mixer  while  in  an  ice  b a t h .   T h e  

DPDA  and  w a t e r   were   a d d e d   to  the  mixer  be fo re   t u r n i n g   t h e  

mixer  on.  The   s u d s   s u p p r e s s o r   was  added   to  minimize  f o a m i n g  

while  mixing  and  to  minimize  air  e n t r a p m e n t   in  the   f i n i s h e d  

composi t ion .   The   o t h e r   c o m p o n e n t s   were  added   in  the  o r d e r  

20  listed  at  the  i n d i c a t e d   times  a f t e r   t u r n i n g   on  the  m i x e r .  

Grams  Wt.%  T i m e  

_  1  ,  1 2 - D i p e r o x y d o d e c a n e d i o i c  

acid  (DPDA(  (26 .68% 

active  s l u r r y * )   10 ,821 .6   18.0  0 

25  Water  ( add i t i ona l )   1896  11.8  0 

Suds  s u p p r e s s o r   12.8  0.08  1  m i n .  

C- ,   l inear  a l k y l b e n z e  

sulfonic  acid  (96%  ac t ive   )  417.8  2.5  3  m i n .  

Sodium  cumene  s u l f o n a t e  

30  (50%  ac t ive*)   463.4  1.45  3  m i n .  

Dipicolinic  acid  1.6  0.01  3  m i n .  

Sodium  su l fa te   641.6  4.0  1  h r . 25   m i n .  

Magnesium  s u l f a t e   1684.2  10.5  2  h r .10   m i n .  

Sodium  h y d r o x i d e   (50% 

35  act ive  )  104  0.32  3  h r .10   m i n .  
* 

Balance  p r i m a r i l y   w a t e r .  
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After   3  hr .   30  min . ,   the  pH  of  the  compos i t ion   w a s  

d e t e r m i n e d   to  be  3.20  at  20°C.  Af ter   1  hr.  10  min . ,   the  pH  w a s  

again  d e t e r m i n e d   to  be  3.20  at  20°C  and  the  mixer  was  t u r n e d  

off.  The  compos i t ion   was  a  s tab le   s u s p e n s i o n   of  the  i n g r e d i e n t s  

5  and  had  a  v i s c o s i t y   of  abou t   350  cps  at  about   20°C.  The  D P D A  

had  an  a v e r a g e   pa r t i c l e   size  of  abou t   2-5  m i c r o n s .  

The  above  d e s c r i b e s   the  p r e f e r r e d   p roces s   for  making  t h e  

composi t ion   since  high  shea r   mixing  of  the  c o m p o n e n t s   in  an  i ce  

b a t h ,   the i r   o r d e r   of  add i t ion   and  the  a p p r o x i m a t e   t imes  o f  

10  addi t ion   have  all  been  found  to  be  i m p o r t a n t   to  obtain  the  d e s i r e d  

phys ica l   s t a b i l i t y .  

The  compos i t ions   are  p r e f e r a b l y   used  in  a  volume  ratio  o f  

d e t e r g e n t   compos i t ion   to  l iquid  b leach   of  about   5 . 5 : 1 .   T h e  

d e t e r g e n t   compos i t ion   is  d e s i g n e d   for  a  usage  level  of  abou t   0 . 5 5  

15  cups   in  a  typica l   U.S .   l a u n d e r i n g   p r o c e s s .   This  d e l i v e r s   a 

c o n c e n t r a t i o n   of  p r o d u c t   in  the  wash  water   of  about   0.22%  b y  

we igh t .   Usage  of  about   0.1  cups   ( i . e . ,   about   25  ml)  of  t h e  

liquid  bleach  d e l i v e r s   about   10  ppm  of  avai lable   o x y g e n   to  t h e  

wash  wa te r .   The  d e t e r g e n t   compos i t ion   and  liquid  b leach   a r e  

20  p r e f e r a b l y   s i m u l t a n e o u s l y   c o d i s p e r s e d   from  a  dual  c o m p a r t m e n t  

bot t le   at  a  volume  ratio  of  d e t e r g e n t   to  bleach  of  about   5 . 5 : 1 .  

The  mix tu re   of  the  s u c c i n a t e   and  fat ty  acid  b u i l d e r s   in  t h e  

above  d e t e r g e n t   composi t ion   is  p r e f e r r e d   because   it  c a u s e s   l e s s  

fabr ic   yellowing  and  m e a s u r i n g   cup  r e s idue   than  an  all  f a t ty   a c i d  

25  formula  when  used   with  the  above   liquid  b l e a c h .  

EXAMPLE  II 

Other   compos i t i ons   of  the  i n v e n t i o n ,   which  can  be  p r e p a r e d  

by  adding  the  c o m p o n e n t s   to  a  mixing  tank  in  the  o r d e r   l i s t e d  

with  c o n t i n u o u s   mix ing ,   are  as  f o l l o w s .  

30  Componen t s   A  B 

Sodium  C1Il  l5  alkyl  p o l y -  

e t h o x y l a t e   (2.25)  su l fa te   12.7  8 .1  

Sodium  C ^   l inear  a l k y l b e n z e n e  

su l fona te   8.5  3 . 9  

35 
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>odium  d i e t h y l e n e t r i a m i n e  

p e n t a a c e t a t e   0 . 3  

Y o p y l e n e   glycol   8 . 5  

A o n o e t h a n o l a m i n e   2.0  5 . 4  

' 1 2 - 1 3   
a ' c o n o '   p o l y e t h o x y -  

late  ( 6 . 5 ) *   5 . 0  

i ^ - C j g   a l k y l d i m e t h y l a m i n e   oxide  6 . 6  

Ethanol  4 . 0  

sodium  t o l u e n e   s u l f o n a t e   8 . 0  

sodium  2 - d o d e c e n y I   s u c c i n a t e   11.0  1 5 . 0  

^12-14   f a t t y   acid  7,0  7 , 0  

Ci t r ic   acid   4.0  2 . 0  

Calcium  fo rma te   0 . 1 2  

Sodium  fo rma te   0 . 8 7  

T E P A - E 1 5 - 1 8 * *   2 ' °   2 ' °  

P r o t e a s e   enzyme   (2.0  AU/g)   0 . 7 5  

Amylase   e n z y m e   (375  AM.  U/g)   0 . 1 6  

Water  and  minors   Balance   t o  

I I 

I 
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CLAIMS 

1.  A  liquid  d e t e r g e n t   compos i t ion   c o m p r i s i n g ,   by  w e i g h t :  
(a)  from  a b o u t   10%  to  abou t   50%  of  an  anionic   s y n t h e t i c  

s u r f a c t a n t ;  

(b)  from  a b o u t   2%  to  abou t   25%  of  a  C12~C14  a ,ky '   o r  

a lkenyi   s u c c i n i c   ac id ,   or  salt  t he reof ;   a n d  

(c)  from  a b o u t   1%  to  abou t   15%  of  a  2~  Cl  H  *atty  ac id ,   o r  

salt  t h e r e o f ;  

the  molar  ratio  of  (b)  to  (c ) ,   on  an  acid  bas is ,   being  from  a b o u t  

0.8  to  abou t   2 . 4 .  

2.  The  compos i t ion   of  Claim  1  where in   the  molar  rat io  of  (b)  to  ( c ) ,  

on  an  acid  ba s i s ,   is  from  abou t   1.0  to  about   1 . 4 .  

3.  The  compos i t ion   of  Claim  1  where in   the  anionic   s u r f a c t a n t  

compr i s e s   a  C12-C13  l inear  a l k y l b e n z e n e   s u l f o n a t e ,   a  C12~C15  
alcohol  su l fa te   c o n t a i n i n g   from  0  to  about   3  e t h y l e n e   oxide   u n i t s ,  

or  m i x t u r e s   t h e r e o f .  

4.  The  compos i t ion   of  Claim  1  where in   (b)  is  sodium  2 - d e d e c e n y l  
s u c c i n a t e .  

5.  The  composi t ion   of  Claim  1  compr i s ing   from  about   16%  to  about   30% 

of  anionic   s y n t h e t i c   s u r f a c t a n t ,   which  compr ises   a  C ^ - C ^   l i n e a r  

a l k y l b e n z e n e   s u l f o n a t e ,   a  C ^ - C ^   alcohol  sulfate   c o n t a i n i n g   f r o m  

0  to  about   3  e t h y l e n e   oxide  u n i t s ,   or  mix tu res   t h e r e o f .  

6.  The  compos i t ion   of  Claim  5  compr i s ing   from  about   5%  to  abou t   15% 

of  sodium  2 - d o d e c e n y l   s u c c i n a t e   and  from  about  3%  to  a b o u t   6%  o f  

^12  ~^14  ^a**y  a c i d .  

7.  The  composi t ion   of  Claim  6  where in   the  molar  ratio  of  (b)  to  ( c )  

is  from  about   1.0  to  about   1 . 4 .  

8.  The  compos i t ion   of  Claim  1  having  a  pH  of  from  a b o u t   9.5  t o  

about   1 1 . 5 .  
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The  compos i t ion   ot  Claim  7  n a v m g   a  pri  ot  Trom  s d o u i   iu  to  aDoux 

1 .  

D.  The  compos i t i on   of  Claim  9  c o m p r i s i n g   from  abou t   4%  to  a b o u t  

0%  of  m o n o e t h a n o l a m i n e .  

1.  The  compos i t ion   of  Claim  10  f u r t h e r   compr i s ing   from  abou t   5%  t o  

ibout   10%  of  an  e t h o x y l a t e d   non ion i c   s u r f a c t a n t   of  the  f o r m u l a  

^ ( O C j H ^ O H ,   w h e r e i n   R1  is  a  C1()-C16  alkyl  g r o u p ,   and  n  i s  

Tom  abou t   3  to  abou t   9,  said  s u r f a c t a n t   having  an  HLB  of  f r o m  

3bout  9  to  abou t   13 .  

) E H : s p ( 8 1 / A 2 4 )  

\  
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