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

This   i nven t ion   r e l a t e s   to  s u r f a c t a n t   c o m b i n a t i o n s   w h i c h  

p r o v i d e   good  d e t e r g e n c y   and ,   o p t i o n a l l y ,   good  f l u o r e s c e r   e f f e c -  

t i v e n e s s   a n d / o r   suds   con t ro l   a n d / o r   c o r r o s i o n   i n h i b i t i o n   in  a  

l a u n d r y   c o n t e x t .   Such  compos i t i ons   can  be  e i t h e r   b u i l t   or  u n -  

b u i l t ,   g r a n u l a r   or  l iqu id ,   and  can  con ta in   the  u s u a l   a u x i l i a r y  

i n g r e d i e n t s   common  to  such   c o m p o s i t i o n s .  

D e s c r i p t i o n   of  the  Pr io r   A r t  

A l k y l p o l y g l y c o s i d e s   which  are  s u r f a c t a n t s   have   b e e n   d i s -  

c losed   in  U.S .   Pa t en t s   3 , 5 9 8 , 8 6 5 ;   3 ;721 ,633;   and   3 , 7 7 2 , 2 6 9 .  

T h e s e   p a t e n t s   also  d i sc lose   p r o c e s s e s   for  making  a l k y l p o l y g l y c o -  

s ide  s u r f a c t a n t s   and  bui l t   l iquid  d e t e r g e n t   c o m p o s i t i o n s   c o n t a i n i n g  

t h e s e   s u r f a c t a n t s .   U.S.   Pa ten t   3 ,219,656  d i s c l o s e s   a l k y l m o n o g l u -  

c o s i d e s   and  s u g g e s t s   the i r   u t i l i ty   as  foam  s t a b i l i z e r s   for   o t h e r  

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

p r o c e s s e s   for  making  them  are  d i s c l o s e d   in  U . S .   P a t e n t s  

3 , 6 4 0 , 9 9 8 ;   3 ,839,318;   3 ,314,936;   3 , 3 4 6 , 5 5 8 ;   4,011,389;  4 , 2 2 3 , 1 2 9 .  

All  of  the  above   p a t e n t s   are  i n c o r p o r a t e d   he re in   by  r e f e r e n c e .  

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

This   i nven t ion   r e l a t es   to  the  d i s c o v e r y   of  c e r t a i n   c o m b i n a -  

t ions   of  s u r f a c t a n t s   which  p r o v i d e   u n u s u a l l y   good  d e t e r g e n c y ,  

e s p e c i a l l y   in  cool  w a t e r ,   for  a  v a r i e t y   of  f ab r i c   t y p e s .   S p e c i f i -  

cally  this  i nven t ion   re la tes   to  d e t e r g e n t   c o m p o s i t i o n s   c o m p r i s i n g :  

(1)  from  about   1%  to  abou t   90%  of  an  a l k y l p o l y s a c c h a r i d e  

d e t e r g e n t   s u r f a c t a n t   hav ing   the   f o r m u l a  

R O ( R ' O ) y  ( Z ) x  

where   R  is  an  a lkyl ,   h y d r o x y   a lky l ,   a lkyl   p h e n y l ,   a l k y l  

b e n z y l ,   or  m i x t u r e s   t h e r e o f ,   said  a l ky l   g r o u p s  

con ta in ing   from  about   8  to  abou t   18  c a r b o n   a t o m s ;   w h e r e  

each  R'  con ta in s   from  2  to  a b o u t  4   c a r b o n   a t o m s ,  



p r e f e r a b l y   an  e t h o x y ,   p r o p o x y ,   or  g l y c e r y l   g r o u p ,   a n d  

y  is  from  0  to  abou t   12;  and  where   each   Z  is  a  m o i e t y  

de r i ved   from  a  r e d u c i n g   s a c c h a r i d e   c o n t a i n i n g   5  or  6 

ca rbon   a toms,   and  x  is  a  number   from  a b o u t   1½  to  a b o u t  

10;  

(2)  from  about   1%  to  about   90%  of  a  n o n i o n i c   d e t e r g e n t  

s u r f a c t a n t ;   a n d  

(3)  from  0%  to  about   90%  of  a  d e t e r g e n c y   b u i l d e r ,   the   r a t i o  

of  (I)  to  (2)  being  from  about   1:10  to  a b o u t   10:1,  p r e -  

f e rab ly   from  about   3:1  to  about   1:3. 

A  h igh ly   p r e f e r r e d   va r i a t i on   also  compr i se s   from  a b o u t   0 . 0 1  

to  abou t   2.0%  of  an  an ion ic   f l u o r e s c e r   (optical  b r i g h t e n e r ) .  

In  a n o t h e r   h ighly   p r e f e r r e d   v a r i a t i o n ,   the  n o n i o n i c   d e t e r g e n t  

s u r f a c t a n t   is  s e l ec t ed   from  the  g r o u p   c o n s i s t i n g   of  a m i n e   o x i d e  

d e t e r g e n t   s u r f a c t a n t s ,   amide  d e t e r g e n t   s u r f a c t a n t s   a n d   m i x t u r e s  

t h e r e o f ,   and  the  compos i t ion   add i t i ona l ly   compr i s e s   f rom  a b o u t   1% 

to  a b o u t   10%  of  an  u n s a t u r a t e d   soap  con ta in ing   from  a b o u t   16  t o  

abou t   22  ca rbon   a toms,   and ,   p r e f e r a b l y ,   from  a b o u t   0%  to  a b o u t  

10%  of  a  s y n t h e t i c   anionic   d e t e r g e n t   s u r f a c t a n t .  

D e s c r i p t i o n   of  the  P r e f e r r e d   E m b o d i m e n t s  

The  A t k y l p o l y s a c c h a r i d e   S u r f a c t a n t  

It  has  s u r p r i s i n g l y   been  found  that   the  c o s u r f a c t a n t s   i n t e r -  

act  with  the  a l k y l p o l y s a c c h a r i d e   s u r f a c t a n t   of  th i s   i n v e n t i o n   t o  

p r o v i d e   good  l a u n d r y   d e t e r g e n c y   for  a  wide  r a n g e   of  f a b r i c s .  

The  a l k y l p o l y s a c c h a r i d e s   are  those  having  a   h y d r o p h o b i c   g r o u p  

c o n t a i n i n g   from  about   6  to  abou t   30  ca rbon   a toms ,   p r e f e r a b l y   f r o m  

a b o u t   10  to  about   16  c a rbon   atoms  and  a  p o l y s a c c h a r i d e ,   e.  g . ,   a  

p o l y g l y c o s i d e ,   h y d r o p h i l i c   g r o u p   con ta in ing   from  a b o u t   1½  to  a b o u t  

10,  p r e f e r a b l y   from  abou t   1½  to  about   3,  most  p r e f e r a b l y   f r o m  

a b o u t   1.6  to  about   2.7  s a c c h a r i d e   un i t s .   Any  r e d u c i n g   s a c c h a r i d e  

c o n t a i n i n g   5  or  6  c a r b o n   atoms  can  be  u s e d ,   e . g .   g l u c o s e ,  

g a l a c t o s e   and  g a l a c t o s y l   moieties  can  s u b s t i t u t e   for  t he   g l u c o s y l  

moie t ies .   (Op t iona l ly   the  h y d r o p h o b i c   g roup   is  a t t a c h e d   at  the   2 ,  

3 ,  4   e tc .   pos i t ions   t hus   g iv ing  a  g lucose   or  g a l a c t o s e   as   o p p o s e d  

to  a  g l u c o s i d e   or  g a l a c t o s i d e . )   The  i n t e r s a c c h a r i d e   b o n d s   can  b e ,  

e . g . ,   be tween   the  one  pos i t ion   of  the  addi t iona l   s a c c h a r i d e   u n i t s  



and  the  2-,   3-,  4-,   a n d / o r   6  pos i t ions   on  the   p r e c e d i n g  

s a c c h a r i d e   u n i t s .  

O p t i o n a l l y ,   and  less  d e s i r a b l y ,   t h e r e   can  be  a  p o l y a l k o x i d e  

chain   joining  the  h y d r o p h o b i c   moiety  and  the   p o l y s a c c h a r i d e  

moie ty .   The  p r e f e r r e d   a lkoxide   is  e t h y l e n e   o x i d e .   T y p i c a l  

h y d r o p h o b i c   g r o u p s   inc lude   alkyl  g r o u p s ,   e i t h e r   s a t u r a t e d   o r  

u n s a t u r a t e d ,   b r a n c h e d   or  u n b r a n c h e d   c o n t a i n i n g   from  a b o u t   8  t o  

abou t   18,  p r e f e r a b l y   from  about   10  to  abou t   16  c a r b o n   a t o m s .  

P r e f e r a b l y ,   the  alkyl  g r o u p   is  a  s t r a i g h t   cha in   s a t u r a t e d   a l k y l  

g r o u p .   The  alkyt   g r o u p   can  conta in   up  to  3  h y d r o x y   g r o u p s  
a n d / o r   the  po lya lkox ide   chain  can  con ta in   up  to  a b o u t   10,  p r e f e r -  

ably  less  than  5,  most  p r e f e r a b l y   0,  a l k o x i d e   m o i e t i e s .   S u i t a b l e  

alkyl   p o l y s a c c h a r i d e s   are  oc ty l ,   n o n y l d e c y l ,   u n d e c y l d o d e c y l ,  

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

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

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

g a l a c t o s e s .   Su i t ab le   m i x t u r e s   inc lude   coconu t   a l k y l ,   d i - ,   t r i - ,  

t e t r a - ,   and  p e n t a g l u c o s i d e s   and  tallow  alkyl  t e t r a - ,   p e n t a - ,   a n d  

h e x a g l u c o s i d e s .  

The  p r e f e r r e d   a l k y l p o l y g l y c o s i d e s   have  the  f o r m u l a  

w h e r e i n   R  is  se lec ted   from  the  g r o u p   c o n s i s t i n g   of  a l k y l ,   a l k y l -  

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

in  which  said  alkyl  g r o u p s   contain   from  abou t   10  to  a b o u t   18, 

p r e f e r a b l y   from  about   12  to  about   14  c a rbon   a t oms ;   n   is  2  or  3 ,  

p r e f e r a b l y   2;  t  is  from  0  to  about   10,  p r e f e r a b l y   0  ;   and   x  i s  

from 1½  to  about   10,  p r e f e r a b l y   from  abou t   1½  to  a b o u t   3,  m o s t  

p r e f e r a b l y   from  about   1.6  to  about   2 .7 .   T h e   g l y c o s y l   i s  

p r e f e r a b l y   d e r i v e d   from  g lucose .   To  p r e p a r e   c o m p o u n d s   t h e  

alcohol  or  a l k y l p o l y e t h o x y   alcohol  is  formed  f i r s t   and  t h e n   r e a c t e d  

with  g l u c o s e ,   or  a  sou rce   of  g l u c o s e ,   to  form  the   g l u c o s i d e  

( a t t a c h m e n t   at  the  I - p o s i t i o n ) .   The  add i t iona l   g l y c o s y l   u n i t s   a r e  

a t t a c h e d   be tween   the i r   I -pos i t ion   and  the  p r e c e d i n g   g l y c o s y l   u n i t s  

2- ,   3-,   4-  a n d / o r   6-  pos i t ion ,   p r e f e r a b l y   p r e d o m i n a t e l y   t h e  

2 - p o s i t i o n .  



P r e f e r a b l y   the  c o n t e n t   of  a l k y l m o n o g l y c o s i d e   is  low,  p r e f e r -  

ably   less   than   abou t   60%,  more  p r e f e r a b l y   less  t h a n   a b o u t   50%- 

S u r p r i s i n g l y ,   anionic   f l u o r e s c e r s   which  a r e   n o r m a l l y   r e l a -  

t i ve ly   i n e f f e c t i v e   in  the  p r e s e n c e   of  c o n v e n t i o n a l   e t h o x y l a t e d  

n o n i o n i c   d e t e r g e n t   s u r f a c t a n t s   at  high  levels  in  the   a b s e n c e   o f  

s u b s t a n t i a l   levels  of  an ionic   d e t e r g e n t   s u r f a c t a n t s ,   a re   v e r y  
e f f e c t i v e   when  the  a l k y l p o l y g l y c o s i d e   s u r f a c t a n t s   a r e   p r e s e n t .  

For  b r i g h t e n e r   e f f e c t i v e n e s s ,   the  ratio  of  a l k y l p o l y g l y c o s i d e  

d e t e r g e n t   s u r f a c t a n t   to  nonionic   d e t e r g e n t   s u r f a c t a n t   s h o u l d   b e  

g r e a t e r   t h a n   abou t   l:4  p r e f e r a b l y   g r e a t e r   t han   a b o u t   1:3,  m o s t  

p r e f e r a b l y   g r e a t e r  t h a n   abou t   1 : 1 .  

THE  NONIONIC  DETERGENT  S U R F A C T A N T  

Non ion i c   S u r f a c t a n t  

Non ion ic   s u r f a c t a n t s ,   i nc lud ing   those  h a v i n g   an  HLB  of  f r o m  

a b o u t   5  to  a b o u t   17,  are  well  known  in  the  d e t e r g e n c y   a r t .   T h e y  

are   i n c l u d e d   in  the  compos i t i ons   of  the  p r e s e n t   i n v e n t i o n   t o g e t h e r  

with  t h e ,   e . g . ,   a l k y l p o l y g l y c o s i d e   s u r f a c t a n t s   d e f i n e d   h e r e i n b e - .  

fo re .   T h e y   may  be  used   s ingly   or  in  c o m b i n a t i o n   wi th   one  o r  

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

d e s c r i b e d   below,   to  form  nonionic   s u r f a c t a n t   m i x t u r e s   u s e f u l   i n  

c o m b i n a t i o n   with  the  a l k y l p o l y g l y c o s i d e s .   E x a m p l e s   of  s u c h  

s u r f a c t a n t s   are  l i s ted  in  U.S .   Pat.  N o .  3 , 7 1 7 , 6 3 0 ,   B o o t h ,   i s s u e d  

Feb.   20,  1973,  and  U.S .   Pat.  N o .  3 , 3 3 2 , 8 8 0 ,   K e s s l e r   et  al,  i s s u e d  

Ju ly   25,  1967,  each  of  which  is  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 .  

Non l imi t i ng   examples   of  s u i t a b l e   nonionic  s u r f a c t a n t s   w h i c h   m a y  b e  

used   in  the   p r e s e n t   i nven t ion   are  as  fo l lows :  

(1)  The  p o l y e t h y l e n e   oxide  c o n d e n s a t e s   of   a lky l   p h e n o l s .  

T h e s e   c o m p o u n d s   inc lude   the  c o n d e n s a t i o n   p r o d u c t s   of  a l k y l  

p h e n o l s   h a v i n g   an  alkyl  g r o u p   con ta in ing   from  a b o u t   6  to  12 

c a r b o n   a toms  in  e i t h e r   a  s t r a i g h t   chain  or  b r a n c h e d   cha in   c o n -  

f i g u r a t i o n   with  e t h y l e n e   ox ide ,   said  e t h y l e n e   o x i d e   b e i n g   p r e s e n t  

in  an  a m o u n t   equal  to  5  to  25  moles  of  e t h y l e n e   o x i d e   p e r   mole  o f  

alkyl   p h e n o l .   The  alkyl  s u b s t i t u e n t   in  such  c o m p o u n d s   can  b e  

d e r i v e d ,   for  example ,   from  po lymer ized   p r o p y l e n e ,   d i i s o b u t y l e n e ,  

and  the  like.  Examples   of  compounds   of  this   t y p e   i n c l u d e   n o n y l  



phenol   c o n d e n s e d   with  abou t   9.5  moles  of  e t h y l e n e   o x i d e   p e r   m o l e  

of  nonyl  phenol ;   d o d e c y l p h e n o l   c o n d e n s e d   with  a b o u t   12  moles  o f  

e t h y l e n e   oxide  per  mole  of  phenol ;   d inonyl   pheno l   c o n d e n s e d   w i t h  

abou t   15  moles  of  e t h y l e n e   oxide  per  mole  of  p h e n o l ;   a n d   d i i s o -  

octyl  phenol   c o n d e n s e d   with  about   15  moles  of  e t h y l e n e   o x i d e   p e r  
mole  of  phenol .   Commerc ia l ly   avai lable   n o n i o n i c   s u r f a c t a n t s   o f  

this   type   inc lude   lgepal   CO-630,   ma rke t ed   by  t h e   GAF  C o r p o r a -  

t i o n ,   and  Tr i ton   X-45,   X-114,  X-100,  and  X-102,  all  m a r k e t e d   b y  

the  Rohm  &  Haas  C o m p a n y .  

(2)  The  c o n d e n s a t i o n   p r o d u c t s   of  a l i p h a t i c   a l c o h o l s   w i t h  

from  abou t   I  to  abou t   25  moles  of  e t h y l e n e   o x i d e .   T h e   a lky l   c h a i n  

of  the  a l ipha t i c   alcohol  can  e i t he r   be  s t r a i g h t   or  b r a n c h e d ,   p r i -  

mary  or  s e c o n d a r y ,   and  g e n e r a l l y   con ta ins   from  a b o u t   8  to  a b o u t  

22  c a r b o n   a toms.   Example s   of  such  e t h o x y l a t e d   a l c o h o l s   i n c l u d e  

the  c o n d e n s a t i o n   p r o d u c t   of  myr i s ty l   alcohol  c o n d e n s e d   wi th   a b o u t  

10  moles  of  e t h y l e n e   oxide   per  mole  of  a lcohol ;   and   t h e   c o n d e n -  

sat ion  p r o d u c t   of  a b o u t   9  moles  of  e t h y l e n e   o x i d e   w i th   c o c o n u t  

alcohol  (a  mix tu re   of  fa t ty   alcohols  with  alkyl   c h a i n s   v a r y i n g   i n  

l eng th   from  10  to  14  c a r b o n   a toms) .   E x a m p l e s   of  c o m m e r c i a l l y  

ava i l ab le   nonionic   s u r f a c t a n t s   in  this  type   i n c l u d e   T e r g i t o l   1 5 - S - 9 ,  

m a r k e t e d   by  Union  C a r b i d e   C o r p o r a t i o n ,   Neodol   4 5 - 9 ,   N e o d o l  

2 3 - 6 . 5 ,   Neodol  45-7,  and  Neodol  45-4,  m a r k e t e d   by  Shel l   C h e m i c a l  

C o m p a n y ,   and  Kyro  EOB,  ma rke t ed   by  The   P r o c t e r   &  G a m b l e  

C o m p a n y .  

-  (3)  The  c o n d e n s a t i o n   p r o d u c t s -   of  e t h y l e n e   o x i d e   wi th   a  

h y d r o p h o b i c   base  formed  by  the  c o n d e n s a t i o n   of  p r o p y l e n e   o x i d e  

with  p r o p y l e n e   g lycol .   The  h y d r o p h o b i c   p o r t i o n   of  t h e s e   c o m -  

p o u n d s   has  a  molecu la r   weight   of  from  a b o u t   1500  to  1800  a n d  

e x h i b i t s   water   i n s o l u b i l i t y .   The  add i t ion   of  p o l y o x y e t h y l e n e  

moiet ies   to  this  h y d r o p h o b i c   por t ion   t ends   to  i n c r e a s e   the   w a t e r  

so lub i l i t y   of  the  molecule  as  a  whole,  and  the  l iqu id   c h a r a c t e r   o f  

the  p r o d u c t   is  r e t a i n e d   up  to  the  point  where   the   p o l y o x y e t h y l e n e  

c o n t e n t   is  about   50%  of  the  total  weight   of  the   c o n d e n s a t i o n  

p r o d u c t ,   which  c o r r e s p o n d s   to  c o n d e n s a t i o n   with  up  to  a b o u t   40  

moles  of  e t h y l e n e   ox ide .   Examples  of  c o m p o u n d s   of  t h i s   t y p e  



i n c l u d e   c e r t a i n   of  the  commercia l ly   a v a i l a b l e   P l u r o n i c   s u r f a c t a n t s ,  

m a r k e t e d   by  Wyando t t e   Chemical  C o r p o r a t i o n .  

(4)  The  c o n d e n s a t i o n   p r o d u c t s   of  e t h y l e n e   ox ide   with  t h e  

p r o d u c t   r e s u l t i n g   from  the  reac t ion   of  p r o p y l e n e   ox ide   and  e t h y l -  

e n e d i a m i n e .   The  h y d r o p h o b i c   moiety  of  t h e s e   p r o d u c t s   c o n s i s t s  

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

ox ide ,   said  moiety  having  a  molecu la r   we igh t   of  from  a b o u t   2 5 0 0  

to  abou t   3000.  This   h y d r o p h o b i c   moiety  is  c o n d e n s e d   with  e t h y l -  

ene  ox ide   to  the  e x t e n t   that   the  c o n d e n s a t i o n   p r o d u c t   c o n t a i n s  

from  a b o u t   40%  to  abou t   80%  by  we igh t   of  p o l y o x y e t h y l e n e   and  h a s  

a  mo lecu la r   we igh t   of  from  abou t   5,000  to  a b o u t   11,000.  E x a m p l e s  

of  th is   t y p e   of  nonionic   s u r f a c t a n t   i n c l u d e   c e r t a i n   of  the  c o m m e r -  

cially  a v a i l a b l e   T e t r o n i c   c o m p o u n d s ,   m a r k e t e d   by  W y a n d o t t e  

Chemical   C o r p o r a t i o n .  

(5)  S e m i - p o l a r   nonionic   d e t e r g e n t   s u r f a c t a n t s   i n c l u d e  

w a t e r - s o l u b l e   amine  oxides   c o n t a i n i n g   one  alkyl  moiety  of  f r o m  

abou t   10  to  18  c a r b o n   atoms  and  2  moiet ies   s e l e c t e d   from  the   g r o u p  

c o n s i s t i n g   of  alkyl  g r o u p s   and  h y d r o x y a l k y l   g r o u p s   c o n t a i n i n g  

from  1 to  abou t   3  ca rbon   atoms;  w a t e r - s o l u b l e   p h o s p h i n e   o x i d e s  

c o n t a i n i n g   one  alkyl  moiety  of  abou t   !0  to  18  c a r b o n   a toms  a n d   2  

moiet ies   s e l e c t e d   from  the  g r o u p   c o n s i s t i n g   of  a lkyl   g r o u p s   a n d  

h y d r o x y a l k y l   g r o u p s   con ta in ing   from  abou t   I  to  3  c a r b o n   a t o m s ;  

and  w a t e r - s o l u b l e   su l fox ides   c o n t a i n i n g   one  alkyl   moiety  of  f r o m  

abou t   10  to  18  c a r b o n   atoms  and  a  moiety  s e l e c t e d   from  the  g r o u p  

c o n s i s t i n g   of  alkyl  and  h y d r o x y a l k y l   moiet ies  of  from  a b o u t   1  t o  3  

c a r b o n   a t o m s .  

P r e f e r r e d   s e m i - p o l a r   nonionic   d e t e r g e n t   s u r f a c t a n t s   a re   t h e  

amine  ox ide   d e t e r g e n t   s u r f a c t a n t s   h a v i n g   the  f o r m u l a  

w h e r e i n   R3  is  an  a lkyl ,   h y d r o x y   a l k y l ,   or  alkyl   p h e n y l   g r o u p   o r  

m i x t u r e s   t h e r e o f   c o n t a i n i n g   from  a b o u t   8  to  a b o u t   22  c a r b o n  

a toms ,   R4  is  an  a lky lene   or  h y d r o x y   a l k y l e n e   g r o u p   c o n t a i n i n g  

from  2  to  3  c a r b o n   atoms  or  m i x t u r e s   t h e r e o f ,   x  is  from  0  t o  

abou t   3  and  each  R5  is  an  alkyl  or  h y d r o x y   alkyl   g r o u p   c o n t a i n -  

ing  from  I  to  abou t   3  ca rbon   atoms  or  a  p o l y e t h y l e n e   oxide  g r o u p  



c o n t a i n i n g   from  one  to  about   3  e t h y l e n e   oxide  g r o u p s   a n d   sa id   R5  

g r o u p s   can  be  a t t a c h e d   to  each  o t h e r ,   e . g . ,   t h r o u g h   an  o x y g e n  
or  n i t r o g e n   atom  to  form  a  ring  s t r u c t u r e .  

P r e f e r r e d   amine  oxide  d e t e r g e n t   s u r f a c t a n t s   are  C10-18  a l k y l  

d ime thy l   amine  oxide ,   C8-18  alkyl  d i h y d r o x y   e t hy l   amine   o x i d e ,  

and  C8-12  a lkoxy  ethyl  d i h y d r o x y   e thyl   amine  o x i d e .  

Nonionic   d e t e r g e n t   s u r f a c t a n t s   (1) - (4)   a re   c o n v e n t i o n a l  

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

P r e f e r r e d   alcohol  e t h o x y l a t e   nonionic   s u r f a c t a n t s   fo r   u s e   i n  

the  c o m p o s i t i o n s   of  the  p r e s e n t   i n v e n t i o n   are  b i o d e g r a d a b l e   a n d  

have  the   f o r m u l a  

w h e r e i n   R  is  a  p r imary   or  s e c o n d a r y   alkyl  cha in   of  f rom  a b o u t   8  

to  a b o u t   22,  p r e f e r a b l y   from  abou t   10  to  a b o u t   20,  c a r b o n   a t o m s  

and  n  is  an  a v e r a g e   of  from  about   2  to  a b o u t   12,  p a r t i c u l a r l y   f r o m  

a b o u t   2  to  abou t   9.  The  non ion ics   have  an  HLB  ( h y d r o p h i l i c -  

l ipophi l i c   ba lance )   of  from  abou t   5  to  abou t   17,  p r e f e r a b l y   f r o m  

a b o u t   6  to  about   15.  HLB  is  de f ined   in  de ta i l   in  N o n i o n i c  

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,  p a g e s  
606-613,  i n c o r p o r a t e d   he re in   by  r e f e r e n c e .   In  p r e f e r r e d   n o n i o n i c  

s u r f a c t a n t s ,   n  is  from  3  to  7.  P r imary   l inear   a lcohol   e t h o x y l a t e s  

( e . g . ,   alcohol  e t h o x y l a t e s   p r o d u c e d   from  o r g a n i c   a l c o h o l s   w h i c h  

con ta in   a b o u t   20%  2-methyl   b r a n c h e d   i somers ,   c o m m e r c i a l l y   a v a i t -  

able  from  Shell  Chemical  Company  u n d e r   the  t r a d e n a m e   N e o d o l )  

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

P a r t i c u l a r l y   p r e f e r r e d   nonionic   s u r f a c t a n t s   for  u s e   in  t h e  

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

p r o d u c t   of  C10  alcohol  with  3  moles  of  e t h y l e n e   o x i d e ;   t he   c o n d e n -  

sa t ion  p r o d u c t   of  tallow  alcohol  with  9  moles  of  e t h y l e n e   o x i d e ;  

t h e   c o n d e n s a t i o n   p r o d u c t   of  coconu t   alcohol  with  5  moles   of  e t h y l -  

ene  ox ide ;   the  c o n d e n s a t i o n   p r o d u c t   of  c o c o n u t   a lcohol   wi th   6  

moles  of  e t h y l e n e   oxide;  the  c o n d e n s a t i o n   p r o d u c t   of  C12  a l c o h o l  

with  5  moles  of  e t h y l e n e   oxide;   the  c o n d e n s a t i o n   p r o d u c t   of  C12-13 

alcohol  with  6.5  moles  of  e t h y l e n e   ox ide ,   and  the  same  c o n d e n s a -  

tion  p r o d u c t   which  is  s t r i p p e d   so  as  to  remove  s u b s t a n t i a l l y   a l l  



lower  e t h o x y l a t e   and  n o n e t h o x y l a t e d   f r a c t i o n s ;   t he   c o n d e n s a t i o n  

p r o d u c t   of  C12-13  alcohol  with  2.3  moles  of  e t h y l e n e   ox ide ,   a n d  

the   same  c o n d e n s a t i o n   p r o d u c t   which  is  s t r i p p e d   so  as  to  r e m o v e  

s u b s t a n t i a l l y   all  lower  e t h o x y l a t e   and  n o n e t h o x y l a t e d   f r a c t i o n s ;  

the   c o n d e n s a t i o n   p r o d u c t   of  C12-13  alcohol  with  9  moles   of  e t h y l -  

ene  oxide;   the  c o n d e n s a t i o n   p r o d u c t   of  C14-15  a lcohol   with  2 . 2 5  

moles  of  e t h y l e n e   oxide;   the  c o n d e n s a t i o n   p r o d u c t   of  C14-15  a l c o -  

hol  with  4  moles  of  e t h y l e n e   oxide;   the  c o n d e n s a t i o n   p r o d u c t   o f  

C14-15  alcohol  with  7  moles  of  e t h y l e n e   ox ide ;   and   the   c o n d e n s a -  

tion  p r o d u c t   of  C14-15  alcohol  with  9  moles  of  e t h y l e n e   o x i d e -  

The  compos i t i ons   of  the  p r e s e n t   i n v e n t i o n   may  c o n t a i n   m i x -  

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

t o g e t h e r   with  o t h e r   t y p e s   of  nonionic   s u r f a c t a n t s .   One   of  t h e  

p r e f e r r e d   nonionic   s u r f a c t a n t   m i x t u r e s   c o n t a i n s   at  l eas t   one  of  t h e  

p r e f e r r e d   alcohol  e t h o x y l a t e   non ion i c s ,   and  has   a  r a t io   of  t h e  

p r e f e r r e d   alcohol  e t h o x y l a t e   s u r f a c t a n t   (or  s u r f a c t a n t s )   to  t h e  

o t h e r   nonionic   s u r f a c t a n t   (or  s u r f a c t a n t s )   of  from  a b o u t   1:1  t o  

a b o u t   5:1.  Spec i f ic   examples   of  s u r f a c t a n t   m i x t u r e s   u s e f u l   in  t h e  

p r e s e n t   i n v e n t i o n   inc lude   a  mix tu re   of  the  c o n d e n s a t i o n   p r o d u c t  

of  C14-15  alcohol  with  3  moles  of  e t h y l e n e   oxide   (Neodol   45-3)  a n d  

the  c o n d e n s a t i o n   p r o d u c t   of  C14-15  alcohol  with  9  moles  of  e t h y l -  

ene  ox ide   (Neodol  45 -9 ) ,   in  a  ratio  of  lower  e t h o x y l a t e   non ion ic   t o  

h i g h e r   e t h o x y l a t e   nonionic   of  from  abou t   1:1  to  a b o u t   3:1;  a  m i x -  

t u r e   of  the  c o n d e n s a t i o n   p r o d u c t   of  C10  alcohol   wi th   3  moles  o f  

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

s e c o n d a r y   C15  alcohol  with  9  moles  of  e t h y l e n e   ox ide   ( T e r g i t o l  

1 5 - S - 9 ) ,   in  a  ratio  of  lower  e t h o x y l a t e   n o n i o n i c   to  h i g h e r  

e t h o x y l a t e   nonionic   of  from  about   1:1  to  a b o u t   4:1;  a  m i x t u r e   o f  

Neodol  45-3  and  Te rg i t o l   15-S-9,  in  a  ratio  of  lower   e t h o x y l a t e  

n o n i o n i c   to  h i g h e r   e t h o x y l a t e   nonionic   of  from  a b o u t   1:1  to  a b o u t  

3:1;  and  a  m i x t u r e   of  Neodol  45-3  with  the  c o n d e n s a t i o n   p r o d u c t  

of  m y r i s t y l   alcohol  with  10  moles  of  e t h y l e n e   o x i d e ,   in  a  ratio  o f  

lower  e t h o x y l a t e   to  h i g h e r   e t h o x y l a t e   of  from  a b o u t   1:1  to  a b o u t  

3 : 1 .  



P r e f e r r e d   nonionic   s u r f a c t a n t   m i x t u r e s   may  also  c o n t a i n   a l k y l  

g l y c e r y l   e t h e r   compounds   t o g e t h e r   with  the  p r e f e r r e d   a l c o h o l  

e t h o x y l a t e   s u r f a c t a n t s .   P a r t i c u l a r l y   p r e f e r r e d   a re   g l y c e r y l   e t h e r s  

hav ing   the  f o r m u l a  

w h e r e i n   R9  is  an  alkyl  or  a lkenyl   g r o u p   of  from  a b o u t   8  to  a b o u t  

18,  p r e f e r a b l y   abou t   8  to  12,  c a rbon   atoms  or  an  a l k a r y l   g r o u p  
hav ing   from  abou t   5  to  14  c a r b o n s   in  the  alkyl  c h a i n ,   and  n  i s  

from  0  to  abou t   6,  t o g e t h e r   with  the  p r e f e r r e d   a lcohol   e t h o x y l -  

a t e s ,   d e s c r i b e d   a b o v e ,   in  a  ratio  of  alcohol  e t h o x y l a t e   to  g l y c e r y l  
e t h e r   of  from  abou t   1:1  to  abou t   4:1,  p a r t i c u l a r l y   a b o u t   7 : 3 .  

G lyce ry l   e t h e r s   of  the  type   useful   in  the  p r e s e n t   i n v e n t i o n   a r e  

d i s c l o s e d   in  U .S .   Pat.  No.  4 ,098,713,   J o n e s ,   i s s u e d   J u l y   4,  1978; 
which  is  i n c o r p o r a t e d   here in   by  r e f e r e n c e .  

The   rat io  of  a l k y l p o l y g l y c o s i d e   d e t e r g e n t   s u r f a c t a n t   t o  

non ion ic   d e t e r g e n t   s u r f a c t a n t   is  from  abou t   10:1  to  a b o u t   I : 1 0 ,  

p r e f e r a b l y   from  about   3:1  to  about   1 :3 .  

The   D e t e r g e n c y   B u i l d e r  

The  d e t e r g e n t   compos i t ions   he re in   also  c o n t a i n   f rom  0%  t o  

abou t   90%,  p r e f e r a b l y   from  abou t   5%  to  abou t   50%,  and   m o r e  

p r e f e r a b l y   from  about   10%  to  about   35%  of  a  d e t e r g e n t   b u i l d e r .  

Such  b u i l d e r s   i nc lude ,   by  way  of  example ,   a  c r y s t a l l i n e   a l u m i n o -  

s i l ica te   ion  e x c h a n g e   material   of  the  f o r m u l a  

w h e r e i n   z  and  y  a r e   at  least  about   6,  the  molar  r a t i o   of  z  t o  y   i s  

from  abou t   1.0  to  a b o u t   0.5  and  x  is  from  a b o u t   10  to  a b o u t   2 6 4 .  

A m o r p h o u s   h y d r a t e d   a luminos i l ica te   mate r ia l s   u s e f u l   h e r e i n   h a v e  

the  empir ica l   f o r m u l a  

w h e r e i n   M  is  sod ium,   po t a s s ium,   ammonium  or  s u b s t i t u t e d   a m m o n i -  

um,  z  is  from  abou t   0.5  to  about   2  and  y  is  1,  sa id   m a t e r i a l  

hav ing   a  magnes ium  ion  e x c h a n g e   capac i ty   of  at  leas t   a b o u t   50 

mil l igram  e q u i v a l e n t s   of  CaCO3  h a r d n e s s   per  g r a m   of  a n h y d r o u s  

a l u m i n o s i l i c a t e .  



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

in  h y d r a t e d   form  and  conta in   from  abou t   10%  to  a b o u t   28%  of  w a t e r  

by  w e i g h t   if  c r y s t a l l i n e ,   and  po ten t i a l ly   even  h i g h e r   a m o u n t s   o f  

wa te r   if  a m o r p h o u s .   Highly  p r e f e r r e d   c r y s t a l l i n e   a l u m i n o s i l i c a t e  

ion  e x c h a n g e   ma t e r i a l s   contain   from  about   18%  to  a b o u t   22%  w a t e r  

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

ion  e x c h a n g e   ma t e r i a l s   are  f u r t h e r   c h a r a c t e r i z e d   by  a  p a r t i c l e   s i z e  

d i2me te r   of  from  abou t   0.1  micron  to  a b o u t   10  m i c r o n s .   A m o r -  

p h o u s   ma te r i a l s   are  of ten  smaller ,   e . g . ,   down  to  less   t h a n   a b o u t  

0.01  mic ron .   More,  p r e f e r r e d   ion  e x c h a n g e   m a t e r i a l s   h a v e   a  p a r t i -  

cle  size  d i a m e t e r   of  from  about   0.2  micron  to  a b o u t   4  m i c r o n s .  

The   term  " p a r t i c l e   size  d iameter"   he re in   r e p r e s e n t s   t h e   a v e r a g e  

p a r t i c l e   size  d i a m e t e r   of  a  given  ion  e x c h a n g e   m a t e r i a l   as  d e t e r -  

mined  by  c o n v e n t i o n a l   ana ly t i ca l   t e c h n i q u e s   s u c h   a s ,   for   e x a m p l e ,  

m i c r o s c o p i c   d e t e r m i n a t i o n   u t i l iz ing  a  s c a n n i n g   e l e c t r o n   m i c r o s c o p e -  

The   c r y s t a l l i n e   a luminos i l i ca t e   ion  e x c h a n g e   m a t e r i a l s   h e r e i n   a r e  

u s u a l l y   f u r t h e r   c h a r a c t e r i z e d   by  the i r   ca lc ium  ion  e x c h a n g e  

c a p a c i t y ,   which  is  at  least   about   200  mg.  e q u i v a l e n t   of  C a C O 3  
wate r   h a r d n e s s / g .   of  a luminos i l i ca t e ,   c a l c u l a t e d   on  an  a n h y d r o u s  

b a s i s ,   and  which  g e n e r a l l y   is  in  the  r ange   of  from  a b o u t   300  m g .  

e q . / g .   to  abou t   352  mg.  e q . / g .   The  a l u m i n o s i l i c a t e   ion  e x c h a n g e  

ma te r i a l s   he re in   are  still  f u r t h e r   c h a r a c t e r i z e d   by  t h e i r   c a l c i u m  
ion  e x c h a n g e   ra te   which  is  at  least  abou t   2  g r a i n s   C a + + / g a l l o n / -  

m i n u t e / g r a m / g a l l o n   of  a luminos i l i ca te   ( a n h y d r o u s   b a s i s ) ,   a n d  

g e n e r a l l y   lies  wi th in   the  range   of  from  abou t   2  g r a i n s / g a l l o n / -  

m i n u t e / g r a m / g a l l o n   to  abou t   6  g r a i n s / g a l l o n / m i n u t e / g r a m / g a l l o n ,  

b a s e d   on  calcium  ion  h a r d n e s s .   Optimum  a l u m i n o s i l i c a t e s   f o r  

b u i l d e r   p u r p o s e s   e x h i b i t   a  calcium  ion  e x c h a n g e   r a t e   of  at  l e a s t  

abou t   4  g r a i n s / g a l l o n / m i n u t e / g r a m / g a l l o n .  

The   a m o r p h o u s   a luminos i l i ca te   ion  e x c h a n g e   m a t e r i a l s   u s u a l l y  

have   a  Mg++  e x c h a n g e   capac i ty   of  at  leas t   a b o u t   50  mg.  e q .  

C a C O 3 / g .   (12  mg.  Mg++/g . )   and  a  Mg++  e x c h a n g e   r a t e   of  at  l e a s t  

abou t   1  g r a i n / g a l l o n / m i n u t e / g r a m / g a l l o n .   A m o r p h o u s   m a t e r i a l s   d o  

not  e x h i b i t   an  o b s e r v a b l e   d i f f r ac t ion   p a t t e r n   w h e n   e x a m i n e d   b y  

Cu  r a d i a t i o n   (1.54  A n g s t r o m   U n i t s ) .  



A l u m i n o s i l i c a t e   ion  e x c h a n g e   mate r ia l s   u se fu l   in  t he   p r a c t i c e  

of  this  i n v e n t i o n   are  commercial ly  ava i l ab le .   The   a l u m i n o s i l i c a t e s  

use fu l   in  this  i nven t ion   can  be  c r y s t a l l i n e   or  a m o r p h o u s   in  s t r u c -  

tu re   and  can  be  n a t u r a l l y - o c c u r r i n g   a l u m i n o s i l i c a t e s   or  s y n t h e t i -  

cally  d e r i v e d .   A  method  for  p r o d u c i n g   a l u m i n o s i l i c a t e   ion  e x -  

c h a n g e   ma t e r i a l s   is  d i s c u s s e d   in  U.S.  Pa ten t   3 , 9 8 5 , 6 6 9 ,   K r u m m e l ,  

et  al,  i s sued   Oc tobe r   12,  1976,  i n c o r p o r a t e d   he r e in   by  r e f e r e n c e .  

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

m a t e r i a l s   use fu l   here in   are  avai lable   u n d e r   the  d e s i g n a t i o n s   Z e o l i t e  

A,  Zeoli te   P  (B) ,   and  Zeolite  X.  In  an  e s p e c i a l l y   p r e f e r r e d  

e m b o d i m e n t ,   the  c r y s t a l l i n e   a luminos i l i ca te   ion  e x c h a n g e   m a t e r i a l  

has  the  f o r m u l a  

w h e r e i n   x  is  from  about   20  to  about   30,  e s p e c i a l l y   a b o u t   2 7 .  

O t h e r   examples   of  d e t e r g e n c y   b u i l d e r s   i n c l u d e   w a t e r - s o l u b l e  

n e u t r a l   or  a lka l ine   s a l t s .  

O t h e r   useful   w a t e r - s o l u b l e   sal ts   i nc lude   the   c o m p o u n d s  

commonly  known  as  d e t e r g e n t   bu i lde r   m a t e r i a l s .   B u i l d e r s   a r e  

g e n e r a l l y   s e l ec t ed   from  the  v a r i o u s   w a t e r - s o l u b l e ,   a lka l i   m e t a l ,  

ammonium  or  s u b s t i t u t e d   ammonium  p h o s p h a t e s ,   p o l y p h o s p h a t e s ,  

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

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

b o x y l a t e s .   P r e f e r r e d   are  the  alkali  metal,  e s p e c i a l l y   s o d i u m ,   s a l t s  

of  the  a b o v e .  

Spec i f i c   examples   of  i no rgan ic   p h o s p h a t e   b u i l d e r s   a r e   s o d i u m  

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

p h a t e   h a v i n g   a  d e g r e e   of  po lymer i za t ion   of  from  a b o u t   6  to  21 ,  

and  o r t h o p h o s p h a t e .   Examples   of  p o l y p h o s p h o n a t e   b u i l d e r s   a r e  

the  sod ium  and  po tas s ium  salts  of  e t h y l e n e - 1 , 1 - d i p h o s p h o n i c   a c i d ,  

the  sod ium  and  po tass ium  salts  of  e t h a n e   1 - h y d r o x y - 1 , 1 - d i p h o s -  

phon ic   acid  and  the  sodium  and  po t a s s ium  sa l t s   of  e t h a n e - ,   1 , 1 , 2 -  

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

d i s c l o s e d   in  U.S .   Pa ten t s   3,159,581;  3 , 2 1 3 , 0 3 0 ;   3 , 4 2 2 , 0 2 1 ;  

3 ,422 ,137 ;   3,400,176  and  3 ,400,148,   i n c o r p o r a t e d   h e r e i n   b y   r e f e r -  

e n c e .  



E x a m p l e s   of  n o n p h o s p h o r u s ,   i n o r g a n i c   b u i l d e r s   a r e   s o d i u m  

and   p o t a s s i u m   c a r b o n a t e ,   b i c a r b o n a t e ,   s e s q u i c a r b o n a t e ,   t e t r a -  

b o r a t e   d e c a h y d r a t e ,   and  s i l icate   hav ing   a  molar  r a t io   of  SiO2  t o  

alkali   metal  oxide  of  from  abou t   0.5  to  abou t   4 . 0 ,   p r e f e r a b l y   f r o m  

a b o u t   1.0  to  abou t   2 . 4 .  

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

i n c l u d e   the  v a r i o u s   alkali  metal,   ammonium  and   s u b s t i t u t e d  

ammon ium  p o l y a c e t a t e s ,   c a r b o x y l a t e s ,   p o l y c a r b o x y l a t e s   and   p o l y -  

h y d r o x y s u l f o n a t e s .   Examples   of  p o l y a c e t a t e   and   p o l y c a r b o x y l a t e  

b u i l d e r s   a re   the  sodium,  p o t a s s i u m ,   l i th ium,   a m m o n i u m   and  s u b -  

s t i t u t e d   ammonium  salts   of  e t h y l e n e d i a m i n e   t e t r a a c e t i c   a c i d ,  

n i t r i l o t r i a c e t i c   acid,   o x y d i s u c c i n i c   ac id ,   mel l i t ic   a c i d ,   b e n z e n e  

p o l y c a r b o x y l i c   ac ids ,   and  c i t r i c   a c i d .  

H igh ly   p r e f e r r e d   p o l y c a r b o x y l a t e   b u i l d e r s   h e r e i n   a r e   s e t  

f o r th   in  U.S .   Pa t en t   No.  3 , 3 0 3 , 0 6 7 ,   Diehl,   i s s u e d   M a r c h   7,  1967 

i n c o r p o r a t e d   here in   by  r e f e r e n c e .   Such  m a t e r i a l s   i n c l u d e   t h e  

w a t e r - s o l u b l e   sa l ts   of  homo-  and  c o p o l y m e r s   of  a l i p h a t i c   c a r b o x y l i c  

ac ids   s u c h   as  maleic  acid,   i t aconic   ac id ,   m e s a c o n i c   a c i d ,   f u m a r i c  

a c i d ,   a con i t i c   acid,   c i t r acon ic   acid  and  m e t h y l e n e m a l o n i c   a d d .  

O t h e r   b u i l d e r s   inc lude  the  c a r b o x y l a t e d   c a r b o h y d r a t e s   o f  

U .S .   P a t e n t   3 , 723 ,322 ,   Diehl  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 .  

O t h e r   usefu l   b u i l d e r s   here in   are  sod ium  and   p o t a s s i u m  

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

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

g l u c i n o l   t r i s u l f o n a t e ,   w a t e r - s o l u b l e   p o l y a c r y l a t e s   ( h a v i n g   m o l e c u l a r  

w e i g h t s   of  from  abou t   2,000  to  abou t   200,000  for  e x a m p l e ) ,   a n d  

the  c o p o l y m e r s   of  maleic  a n h y d r i d e   with  v inyl   m e t h y l   e t h e r   o r  

e t h y l e n e .  

O t h e r   su i t ab l e   p o l y c a r b o x y l a t e s   for  use  h e r e i n   a r e   the   p o l y -  

ace ta l   c a r b o x y l a t e s   d e s c r i b e d   in  U.S.   P a t .   4 , 1 4 4 , 2 2 6 ,   i s s u e d  

March  13,  1979  to  C r u t c h f i e l d   et  al,  and  U .S .   Pat .   4 , 2 4 6 , 4 9 5 ,  

i s s u e d   March  27,  1979  to  C r u t c h f i e l d   et  al,  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 .   These   po lyace ta l   c a r b o x y l a t e s   can   be  p r e -  

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



e s t e r   of  g l y o x y l i c   acid  and  a  po lymer i za t i on   i n i t i a t o r .   The   r e -  

s u l t i n g   po lyace ta l   c a r b o x y l a t e   e s t e r   is  then  a t t a c h e d   to  c h e m i c a l l y  

s t ab l e   end  g r o u p s   to  s t ab i l i ze   the  polyaceta l   c a r b o x y l a t e   a g a i n s t  

r ap id   d e p o l y m e r i z a t i o n   in  a lka l ine   so lu t ion ,   c o n v e r t e d   to  t h e  

c o r r e s p o n d i n g   sal t ,   and  a d d e d   to  a  s u r f a c t a n t .  

O t h e r   d e t e r g e n c y   b u i l d e r   ma te r ia l s   use fu l   h e r e i n   are   t h e  

" s e e d e d   b u i l d e r "   c o m p o s i t i o n s   d i sc losed   in  B e l g i a n   P a t e n t   N o .  

7 9 8 , 8 5 6 ,   i s sued   Oct.  29,  1973,  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 .  

Spec i f i c   e x a m p l e s   of  such  s e e d e d   b u i l d e r   m i x t u r e s   a r e :   3:1  w t .  

m i x t u r e s   of  sodium  c a r b o n a t e   and  calcium  c a r b o n a t e   h a v i n g   5  

micron   p a r t i c l e   d i ame te r ;   2.7:1  wt:  m i x t u r e s   of  s o d i u m   s e s q u i c a r -  

b o n a t e   and  calcium  c a r b o n a t e   hav ing   a  p a r t i c l e   d i a m e t e r   of  0 . 5  

m i c r o n s ;   20:1  wt.  m i x t u r e s   of  sodium  s e s q u i c a r b o n a t e   and   c a l c i u m  

h y d r o x i d e   hav ing   a  pa r t i c l e   d i a m e t e r   of  0.01  m i c r o n ;   and   a  3 : 3 : 1  

wt.  m i x t u r e   of  sodium  c a r b o n a t e ,   sodium  a l u m i n a t e   a n d   c a l c i u m  

oxide   h a v i n g   a  pa r t i c l e   d i a m e t e r   of  5  m i c r o n s .  

O t h e r   I n g r e d i e n t s  

I n   add i t i on   to  the  e s s e n t i a l   d e t e r g e n t   s u r f a c t a n t s   d e s c r i b e d  

h e r e i n b e f o r e ,   the  d e t e r g e n t   compos i t i ons   he re in   can  c o n t a i n   f r o m  

abou t   1%  to  about   15%,  p r e f e r a b l y   from  about   2%  to  a b o u t   8%,  of  a n  

o r g a n i c   s u r f a c t a n t   s e l ec t ed   from  the  g r o u p   c o n s i s t i n g   of  a n i o n i c ,  

z w i t t e r i o n i c ,   ampho ly t i c ,   and  ca t ion ic   s u r f a c t a n t s ,   and   m i x t u r e s  

t h e r e o f .   S u r f a c t a n t s   usefu l   he re in   are  l i s ted   in  U . S .   P a t .  

3 , 6 6 4 , 9 6 1 ,   Nor r i s ,   i s sued   May  23,  1972,  and  U .S .   Pat .   3 , 9 1 9 , 6 7 8 ,  

L a u g h l i n   e t   al,  i s sued  Dec.  30,  1975,  both  i n c o r p o r a t e d   h e r e i n   b y  

r e f e r e n c e .   Useful  ca t ionic   s u r f a c t a n t s   also  i n c l u d e   t h o s e   d e s -  

c r i b e d   in  U.S.   Pat.  4 , 2 2 2 , 9 0 5 ,   Cock re l l ,   i s s u e d   S e p t .   16,  1980 ,  

and  in  U . S .   Pat.  4 , 2 3 9 , 6 5 9 ,   M u r p h y ,   i s sued   Dec.   16,  1980,  b o t h  

i n c o r p o r a t e d   here in   by  r e f e r e n c e .   The  fol lowing  are   r e p r e s e n -  

t a t i ve   e x a m p l e s   of  s u r f a c t a n t s   usefu l   in  the  p r e s e n t   c o m p o s i t i o n s .  

W a t e r - s o l u b l e   salts   of  the  h i g h e r   fa t ty   a c i d s ,   i . e . ,   " s o a p s " ,  

are  u se fu l   anionic   s u r f a c t a n t s   in  the  c o m p o s i t i o n s   h e r e i n .   T h i s  

i n c l u d e s   alkali  metal  soaps   such  as  the  sodium,   p o t a s s i u m ,   a m m o n -  

ium,  and  a lkylo lammonium  sal ts   of  h i g h e r   fa t ty   a c id s   c o n t a i n i n g  

from  a b o u t   8  to  about   24  c a rbon   a toms,   and  p r e f e r a b l y   f rom  a b o u t  



12  to  abou t   18  c a r b o n   a toms.   Soaps  can  be  made   by  d i r e c t  

s a p o n i f i c a t i o n   of  fats   and  oils  or  by  the  n e u t r a l i z a t i o n   of  f r e e  

f a t ty   ac ids .   P a r t i c u l a r l y   useful   are  the  sodium  and   p o t a s s i u m   s a l t s  

of  the  m i x t u r e s   of  f a t ty   ac ids   d e r i v e d   from  c o c o n u t   oil  and   t a l l o w ,  

i . e . ,   sodium  or  p o t a s s i u m   tallow  and  c o c o n u t   s o a p .   T h e   p r e -  
f e r r e d   soap,   as  d i s c u s s e d   h e r e i n b e f o r e   and  h e r e i n a f t e r ,   e s p e c i a l l y  

in  combina t i on   with  s emipo la r   or  amide  n o n i o n i c   d e t e r g e n t   s u r -  

f a c t a n t s ,   is  at  least   p a r t i a l l y   u n s a t u r a t e d .  

The  U n s a t u r a t e d   S o a p  

The  u n s a t u r a t e d   f a t t y   acid  soap  of  th is   i n v e n t i o n   c o n t a i n s  

from  a b o u t   16  to  a b o u t   22  ca rbon   a toms ,   p r e f e r a b l y   in  a  s t r a i g h t  
chain  c o n f i g u r a t i o n .   P r e f e r a b l y   the  n u m b e r   of  c a r b o n   a toms   i n  

the   u n s a t u r a t e d   f a t t y   acid  soap  is  from  a b o u t   16  to  a b o u t   18. 

The   u n s a t u r a t e d   soap ,   in  common  with  o t h e r   a n i o n i c   d e t e r -  

g e n t   and   o t h e r   an ion ic   ma te r i a l s   in  the  d e t e r g e n t   c o m p o s i t i o n s   o f  

this  i n v e n t i o n ,   has  a  ca t ion   which  r e n d e r s   the   soap   w a t e r - s o l u b l e  

a n d / o r   d i s p e r s i b l e .   S u i t a b l e   ca t ions   i nc lude   s o d i u m ,   p o t a s s i u m ,  

ammonium,   m o n o e t h a n o l a m m o n i u m ,   d i e t h a n o l a m o n i u m ,   t r i e t h a n o l -  

ammonium,   t e t r a m e t h y l a m m o n i u m ,   etc.   c a t i o n s .   S o d i u m   ions  a r e  

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

t r i e t h a n o l a m m o n i u m   c a t i o n s   are  u s e f u l .  

A  level  of  at  least   about   1%  of  the  u n s a t u r a t e d   f a t t y   a c i d  

soap  is  d e s i r a b l e   to   p r o v i d e   a  no t i ceab le   r e d u c t i o n   in  s u d s i n g   a n d  

c o r r o s i o n .   P r e f e r r e d   levels   of  u n s a t u r a t e d   f a t t y   ac id   soap   a r e  

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

most  p r e f e r a b l y   from  abou t   2%  to  a b o u t   5%.  The   u n s a t u r a t e d  

fa t ty   acid  soap  is  p r e f e r a b l y   p r e s e n t   at  a  level  t h a t   will  p r o v i d e   a  

level  of  from  a b o u t   15  ppm  to  abou t   200  ppm,   p r e f e r a b l y   f r o m  

a b o u t   25  ppm  to  a b o u t   125  ppm  in  the  wash  s o l u t i o n   a t   r e c o m -  

mended   U.S.   u s a g e   levels   and  from  a b o u t   30  ppm  to  a b o u t   1 0 0 0  

ppm,  p r e f e r a b l y   from  abou t   50  ppm  to  a b o u t   500  ppm  f o r  

E u r o p e a n   u s a g e   l e v e l s .  

Mono- ,   d i - ,   and  t r i u n s a t u r a t e d   fa t ty   ac ids   a re   all  e s s e n t i a l l y  

e q u i v a l e n t   so  it  is  p r e f e r r e d   to  use  mostly  m o n o u n s a t u r a t e d   s o a p s  

to  minimize  the  r isk   of  r a n c i d i t y .   Su i t ab l e   s o u r c e s   of  u n s a t u r a t e d  



f a t ty   ac ids   are  well  known.   For  example ,   see  B a i l e y ' s   I n d u s t r i a l  

Oil  and  Fat  P r o d u c t s ,   T h i r d   Edi t ion ,   Swern ,   p u b l i s h e d   by  i n t e r -  

s c i ence   P u b l i s h e r   (1964),  i n c o r p o r a t e d   here in   by  r e f e r e n c e .  

P r e f e r a b l y ,   the  level  of  s a t u r a t e d   soaps  is  kep t   as  low  a s  

p o s s i b l e ,   p r e f e r a b l y   less  than  about   60%,  p r e f e r a b l y   less  t h a n  

abou t   50%  of  the  total  soap  is  s a t u r a t e d   soap .   H o w e v e r ,   l ow  

levels  of  s a t u r a t e d   soaps  can  be  u sed .   Tallow  and   palm  oil  s o a p s  

can  be  u s e d .  

Useful   s y n t h e t i c   an ion ic   s u r f a c t a n t s   also  i n c l u d e   the  w a t e r -  

so lub le   s a l t s ,   p r e f e r a b l y   the  alkali  metal,   ammonium  and   a l k y l o l -  

ammonium  sa l t s ,   of  o rgan i c   s u l f u r i c   reac t ion   p r o d u c t s   hav ing   i n  

t he i r   molecu la r   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  abou t   10 

to  abou t   20  ca rbon   atoms  and  a  su l fonic   acid  or  s u l f u r i c   a c i d  

e s t e r   g r o u p .  
Such   s y n t h e t i c   an ion ic   d e t e r g e n t   s u r f a c t a n t s   a re   d e s i r a b l e  

a d d i t i v e s   at  a  level  of  from  abou t   1%  to  about   10%  to  i n c r e a s e   t h e  

overa l l   d e t e r g e n c y   e f fec t   and ,   if  d e s i r e d ,   i n c r e a s e   the  level  o f  

s u d s .   ( I n c l u d e d   in  the  term  "alkyl"   is  the  alkyl   p o r t i o n   of  a c y l  

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  t h e  

sodium  and  po tass ium  alkyl  s u l f a t e s ,   e spec ia l ly   t h o s e   o b t a i n e d   b y  

s u l f a t i n g   the  h igher   a lcohols   (C8-C18  ca rbon   a toms)   s u c h  a s   t h o s e  

p r o d u c e d   by  r educ ing   the  g l y c e r i d e s   of  tallow  or  c o c o n u t   oil;  a n d  

the  sodium  and  po t a s s ium  a l k y l b e n z e n e   s u l f o n a t e s   in  which  t h e  

alkyl  g r o u p   con ta ins   from  about   9  to  about   15  c a r b o n   a toms,   i n  

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 . ,   t h o s e   of  t h e  

type   d e s c r i b e d   in  U.S.   Pa ts .   2 ,220 ,099   and  2 , 4 7 7 , 3 8 3 .   E s p e c i a l l y  

v a l u a b l e   are  l inear  s t r a i g h t   chain  a l k y l b e n z e n e   s u l f o n a t e s   in  w h i c h  

the  a v e r a g e   number   of  c a r b o n   atoms  in  the  a lkyl   g r o u p   is  f r o m  

a b o u t   11  to  13,  a b b r e v i a t e d   as  C11-13LAS. 
P r e f e r r e d   anionic  d e t e r g e n t   s u r f a c t a n t s   are   the  alkyl  p o l y -  

e t h o x y l a t e   su l f a t e s ,   p a r t i c u l a r l y   those  in  which  the   a lkyl   c o n t a i n s  

from  abou t   10  to  about   22  c a r b o n   a toms,   p r e f e r a b l y   from  about   12 

to  abou t   18  and  where in   the  p o l y e t h o x y l a t e   cha in   c o n t a i n s   f r o m  

a b o u t   I  to  about   15  e t h o x y l a t e   moieties  p r e f e r a b l y   from  about !  I  t o  

a b o u t   3  e t h o x y l a t e   moiet ies .   T h e s e   anionic   d e t e r g e n t   s u r f a c t a n t s  



are   p a r t i c u l a r l y   d e s i r a b l e   for  f o rmu la t i ng   h e a v y - d u t y  l i q u i d  

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

O t h e r   an ionic   s u r f a c t a n t s   he re in   are  the  s o d i u m   a lkyl   g l y -  

ce ry l   e t h e r   s u l f o n a t e s ,   e spec i a l l y   those   e t h e r s   of  h i g h e r   a l c o h o l s  

d e r i v e d   from  tallow  and  coconu t   oil;  sodium  c o c o n u t   oil  f a t t y   a c i d  

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

of  a lkyl   phenol   e t h y l e n e   oxide  e t h e r   s u l f a t e s   c o n t a i n i n g   f r o m  

a b o u t   1  to  abou t   10  un i t s   of  e t h y l e n e   ox ide   p e r   m o l e c u l e   a n d  

w h e r e i n   the  alkyl  g r o u p s   conta in   from  abou t   8  to  a b o u t   12  c a r b o n  

a toms;   and  sodium  or  p o t a s s i u m   sal ts   of  alkyl  e t h y l e n e   o x i d e   e t h e r  

s u l f a t e s   c o n t a i n i n g   a b o u t   I  to  abou t   10  un i t s   of  e t h y l e n e   o x i d e   p e r  

molecu le   and  w h e r e i n   the  alkyl  -group  c o n t a i n s   f rom  a b o u t   10  t o  

a b o u t   20  c a r b o n   a t o m s .  

O t h e r   usefu l   an ion ic   s u r f a c t a n t s   he re in   i n c l u d e   t h e   w a t e r -  

so lub l e   sa l t s   of  e s t e r s   of  a l p h a - s u l f o n a t e d   f a t t y   a c i d s   c o n t a i n i n g  

from  a b o u t   6  to  20  c a r b o n   atoms  in  the  fa t ty   acid  g r o u p   a n d   f r o m  

a b o u t   1 to  10  c a r b o n   a toms  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  

of  2 - a c y l o x y - a l k a n e - 1 - s u l f o n i c   ac ids   c o n t a i n i n g   f rom  a b o u t   2  to  9  

c a r b o n   atoms  in  the  acyl  g r o u p   and  from  a b o u t   9  to  a b o u t   2 3  

c a r b o n   atoms  in  the  a lkane   moiety;   alkyl  e t h e r   s u l f a t e s   c o n t a i n i n g  

from  a b o u t   10  to  20  c a r b o n   atoms  in  the  a lkyl   g r o u p   and   f r o m  

a b o u t   I  to  30  moles  of  e t h y l e n e   oxide;   w a t e r - s o l u b l e   s a l t s   of  o l e f i n  

s u l f o n a t e s   c o n t a i n i n g   from  abou t   12  to  24  c a r b o n   a t o m s ;   a n d  

b e t a - a l k y l o x y   a l k a n e   s u l f o n a t e s   c o n t a i n i n g   from  a b o u t   I  to  3  

c a r b o n   atoms  in  the  alkyl   g r o u p   and  from  a b o u t   8  to  20  c a r b o n  

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

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

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

in  which   the  a l i pha t i c   moiety  can  be  s t r a i g h t   c h a i n   or   b r a n c h e d  

and  w h e r e i n   one  of  the  a l i pha t i c   s u b s t i t u e n t s   c o n t a i n s   f rom  a b o u t  

8  to  18  c a r b o n   atoms  and  at  least  one  a l i p h a t i c   s u b s t i t u e n t   c o n -  

ta ins   an  anionic   w a t e r - s o l u b i l i z i n g   g r o u p .  

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

q u a t e r n a r y   ammonium,  p h o s p h o n i u m ,   and  su l fon iu rn   c o m p o u n d s   i n  



which  one  of  the  a l i pha t i c   s u b s t i t u e n t s   c o n t a i n s   from  a b o u t   8  to  18 

c a r b o n   a t o m s .  

P a r t i c u l a r l y   p r e f e r r e d   aux i l i a ry   s u r f a c t a n t s   h e r e i n   i n c l u d e  

l inear   a l k y l b e n z e n e   s u l f o n a t e s   c o n t a i n i n g   from  a b o u t   II  to  14 

c a r b o n   atoms  in  the  alkyl  g r o u p ;   ta l lowalkyl   s u l f a t e s ;   c o c o n u t a l k y l  

g l y c e r y l   e t h e r   s u l f o n a t e s ;   alkyl  e the r   s u l f a t e s   w h e r e i n   the  a l k y l  

moiety  c o n t a i n s   from  abou t   t4  to  18  ca rbon   a toms   and  w h e r e i n   t h e  

a v e r a g e   d e g r e e   of  e t h o x y l a t i o n   is  from  abou t   1  to  4;  olefin  o r  

p a r a f f i n   s u l f o n a t e s   c o n t a i n i n g   from  abou t   14  to  16  c a r b o n   a t o m s ;  

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

ammonim  h y d r o x y   p r o p a n e   su l fona t e s   w h e r e i n   t he   a lky l   g r o u p  

c o n t a i n s   from  abou t   14  to  18  ca rbon   a t o m s .  

Spec i f i c   p r e f e r r e d   s u r f a c t a n t s   for  use   h e r e i n   i n c l u d e :  

sod ium,   p o t a s s i u m ,   mono- ,   d i - ,   and  t r i e t h a n o l a m m o n i u m   C14-15 

alkyl  p o l y e t h o x y l a t e 1 - 3   s u l f a t e s ;   sod ium  l inear   C11-13  a l k y l b e n z e n e  

s u l f o n a t e ;   t r i e t h a n o l a m i n e   C11-13  a l k y l b e n z e n e   s u l f o n a t e ;   s o d i u m  

tallow  alkyl  su l f a t e ;   sodium  coconu t   alkyl  g l y c e r y l   e t h e r   s u l f o n a t e ;  

the  sodium  salt  of  a  s u l f a t e d   c o n d e n s a t i o n   p r o d u c t   of  a  t a l l o w  

alcohol  with  about   4  moles  of  e t h y l e n e   oxide;   3 - ( N , N - d i m e t h y l - N -  

c o c o n u t a l k y l a m m o n i o ) - 2 h y d r o x y p r o p a n e - 1 - s u l f o n a t e ;  

3 - ( N , N - d i m e t h y l - N - c o c o n u t a l k y l a m m o n i o p r o p a n e - 1 - s u l f o n a t e ;  

6 - ( N - d o d e c y l b e n z y l - N , N - d i m e t h y l a m m o n i o ) - h e x a n o a t e ;   and   c o c o n u t  

a l k y l d i m e t h y l   amine  o x i d e .  

O t h e r   a d j u n c t   c o m p o n e n t s   which  may  be  i n c l u d e d   in  t h e  

c o m p o s i t i o n s   of  the  p r e s e n t   i n v e n t i o n ,   in  t h e i r   c o n v e n t i o n a l   a r t -  

e s t a b l i s h e d   ' levels   for  use  ( i . e . ,   from  0  to  a b o u t   90%),  i n c l u d e  

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

a g e n t s ,   c o r r o s i o n   i n h i b i t o r s ,   dyes ,   f i l l e rs ,   op t i ca l   b r i g h t e n e r s ,  

g e r m i c i d e s ,   pH  a d j u s t i n g   agen t s   ( m o n o e t h a n o l a m i n e ,   s o d i u m  

c a r b o n a t e ,   sodium  h y d r o x i d e ,   e t c . ) ,   e n z y m e s ,   e n z y m e - s t a b i l i z i n g  

a g e n t s ,   p e r f u m e s ,   f abr ic   so f t en ing   c o m p o n e n t s ,   s t a t i c   c o n t r o l  

a g e n t s ,   and  the  l i k e .  

Fa t ty   acid  amide  d e t e r g e n t   s u r f a c t a n t s   u s e f u l   h e r e i n   i n c l u d e  

those   hav ing   the  f o r m u l a :  



w h e r e i n   R6  is  an  alkyl  g r o u p   con ta in ing   from  a b o u t   7  to  a b o u t   21 

( p r e f e r a b l y   from  abou t   9  to  about   17)  ca rbon   a t o m s   a n d   each  R7  

is  s e l e c t e d   from  the  g r o u p   cons i s t i ng   of  h y d r o g e n ,   C1-4  a l k y l ,  

C1-4  h y d r o x y   a lkyl ,   and  - ( C 2 H 4 O ) x H   where   x  v a r i e s   f rom  a b o u t   I 

to  a b o u t   3 .  

P r e f e r r e d   amides  are  C8-20  ammonia  a m i d e s ,   m o n o e t h a n o l a m m o n -  

ium,  d i e t h a n o l a m i d e s ,   and  i sopropano l   a m i d e s .  

A  special   a d v a n t a g e   of  the  combinat ion   of  d e t e r g e n t   s u r f a c -  

t a n t s   h e r e i n   is  t he i r   s u p e r i o r   compat ib i l i ty   w i th   a n i o n i c   f l u o r e s -  

cen t   or  opt ical   b r i g h t e n e r s .  N o n i o n i c   s u r f a c t a n t s ,   e s p e c i a l l y  

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

e f f e c t i v e n e s s   of  such   b r i g h t e n e r s .   With  the   a d d i t i o n   of  t h e  

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

d r a m a t i c a l l y   i m p r o v e d ,   e s p e c i a l l y   on  co t ton .   From  a b o u t   0.01  t o  

a b o u t   2%,  p r e f e r a b l y   from  a b o u t   0.1  to  a b o u t   1%  o p t i c a l   b r i g h t e n e r  

can  be  u s e d .  

S u i t a b l e   b r i g h t e n e r s   i nc lude   the  f o l l o w i n g :  

b i s   ani l ino  (R)  t r i a z i n y l   amino  s t i lbene   s u l f o n a t e   h a v i n g   t h e  

f o r m u l a :  

w h e r e i n   M  is  p r e f e r a b l y   Na,  bu t   can  be  a n y   c o m p a t i b l e  

ca t ion  such  as  p o t a s s i u m ,   ammonium,  s u b s t i t u t e d   a m m o n i u m ,  

e .g ' ,   mono- ,   d i - ,   and  t r i e t h a n o l a m m o n i u m ,   e t c . ;   X  can  b e  

w h e r e   R 2  i s   s e l e c t e d   from  H,  p h e n y l ,   C1-4  a l k y l ,   or  C 1 - 4  

h y d r o x y a l k y l ;   m o r p h o l i n o - ,   h y d r o x y ;  



or  m i x t u r e s   t h e r e o f ;   and  R  can  be  H  or  S O 3 M .  
In  r e p r e s e n t e d   s t r u c t u r e s ,   R  and  X  a r e :  



t e t r a s o d i u m   4 , 4 ' - b i s [ ( 4 " - b i s ( 2 " ' - h y d r o x y e t h y l ) - a m i n o - 6 " - [ 3 " " -  

s u l p h e n y l ) a m i n o - 1 " , 3 " , 5 " - t r i a z i n - 2 " - y l ) a m i n o ] - 2 , 2 ' - s t i l b e n e d i s u l f o -  

n a t e ;  

d i s o d i u m - 4 - ( 6 ' - s u l f o n a p h t h o [ 1 ' , 2 ' , d ] t r i a z o l - 2 - y l ) - 2 - s t i l b e n e -  

s u l f o n a t e ;  

d i sod ium  4 , 4 ' - b i s [ 4 " - ( 2 " ' - h y d r o x y e t h y l a m i n o ) - 6 " - a n i l i n o - 1 " , -  

3 " , 5 " - t r i a z i n - 2 " - y l ) a m i n o ] 2 , 2 ' - s t i l b e n e d i s u l f o n a t e ;  

d i sod ium  4 , 4 ' - b i s [ ( 4 " - ( 2 " ' - h y d r o x y e t h o x y ] - 6 " - a n i l i n o - 1 " , 3 " , -  

5 " - t r i a z i n - 2 " - y l ) a m i n o ] - 2 , 2 ' - s t i l b e n e d i s u l f o n a t e ;  

d i sod ium  4 , 4 ' - b i s ( 4 - p h e n y l - 1 , 2 , 3 - t r i a z o l - 2 - y l ) - 2 , 2 ' - s t i l b e n e d i -  

s u l f o n a t e ;  

sodium  4 - ( 2 H - n a p h t h o [ 1 , 2 - d ] t r i a z o l - 2 - y l ) s t i l b e n e - 2 - s u l f o n a t e ;  

d i sod ium  4 , 4 - b i s - ( 2 - s u l f o s t y r y l ) b i p h e n y l ;  

d i sod ium  4 - ( 2 H - 6 - s u l f o n a p h t h o [ 1 , 2 - d ] t r i a z o l - 2 - y l ) s t i l b e n e - 2 -  

s u l f o n a t e ;   a n d  

d i sod ium  3 , 7 - b i s ( 2 , 4 - d i m e t h o x y b e n z a m i d o ) - 2 , 8 - d i b e n z o t h i o -  

p h e n e d i s u t f o n a t e - 5 , 5 - d i o x i d e .  

O t h e r   s u i t a b l e   b r i g h t e n e r s   are  d i s c lo sed   in  U . S .   P a t e n t s  

3 , 5 3 7 , 9 9 3   Coward   et  al;  i s sued   November   3,  1970  and   3 , 9 5 3 , 3 8 0  

S u n d b y ,   i s sued   April  27,  1976,  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   compos i t i ons   of  the  p r e s e n t   i n v e n t i o n   can  be  m a n u -  

f a c t u r e d   and  used   in  a  v a r i e t y   of  forms  such   as  s o l i d s ,   p o w d e r s ,  

g r a n u l e s ,   p a s t e s ,   and  l i qu id s .   The  c o m p o s i t i o n s   can  be  u s e d   i n  

the   c u r r e n t   U .S .   l a u n d e r i n g   p r o c e s s e s   by  f o rming   a q u e o u s  



so lu t ion   c o n t a i n i n g   from  abou t   0.01%  to  about   1%,  p r e f e r a b l y   f r o m  

abou t   0.05%  to  abou t   0.5%,  and  most  p r e f e r a b l y   from  a b o u t   0 . 0 5 %  

to  abou t   0.25%  of  the  compos i t ion   in  water   and  a g i t a t i n g   the   s o i l e d  

f a b r i c s   in  that   a q u e o u s   so lu t ion .   The  fabr ics   are  t h e n   r i n s e d   a n d  

d r i e d .   When  used  in  this   manne r   the  p r e f e r r e d   c o m p o s i t i o n s   o f  

the  p r e s e n t   i n v e n t i o n   yield  e x c e p t i o n a l l y   good  d e t e r g e n c y   on  a  

v a r i e t y   of  f a b r i c s .  

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

an  a q u e o u s   h e a v y - d u t y   l iqu id ,   c o n t a i n s   (a)  from  a b o u t   1%  to  a b o u t  

20%  ( p r e f e r a b l y   from  a b o u t   4%  to  about   10%)  of  t h e   a l k y l p o l y -  

g l y c o s i d e   d e t e r g e n t   s u r f a c t a n t ;   (b)  from  a b o u t   1%  to  a b o u t   10% 

( p r e f e r a b l y   from  abou t   2%  to  about   6%)  of  an  amine   o x i d e   d e t e r -  

g e n t   s u r f a c t a n t   (c)  from  1%  to  abou t   10%  ( p r e f e r a b l y   f r o m   a b o u t   1% 

to  abou t   6%)  of  a  w a t e r - s o l u b l e   soap  of  an  u n s a t u r a t e d   f a t t y   a c i d  

c o n t a i n i n g   from  abou t   16  to  abou t   22  ca rbon   a toms;   (d )   f rom  0%  t o  

a b o u t   40%  ( p r e f e r a b l y   from  abou t   10%  to  about   30%)  of  a  w a t e r -  

so lub le   d e t e r g e n c y   b u i l d e r ,   p r e f e r a b l y   s e l ec ted   f rom  t h e   g r o u p  

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

t h e r e o f ;   (e)  from  abou t   0%  to  abou t   10%  ( p r e f e r a b l y   f r o m   a b o u t   0% 

to  abou t   5%)  of  w a t e r - s o l u b l e   s y n t h e t i c   anionic   d e t e r g e n t   s u r -  

f a c t a n t ;   and ,   p r e f e r a b l y ,   and  (f)  the  balance  w a t e r .  

Such  d e t e r g e n t   compos i t i ons   p rov ide   exce l l en t   d e t e r g e n c y ,   d o  

not  damage  wash ing   mach ines   u n a c c e p t a b l y ,   and  can  be  f o r m u l a t e d  

to  p r o v i d e   d i f f e r e n t   s u d s i n g   p a t t e r n s   by  v a r y i n g   the   a m o u n t   a n d  

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

u n s a t u r a t e d   soap.   P r e f e r a b l y   such  formulas  do  not  c o n t a i n   m o r e  

than   abou t   5%  c o n v e n t i o n a l   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 s .  

Sodium,   p o t a s s i u m ,   ammonium,   and  a l kano l ammon ium  c a t i o n s   a r e  

p r e f e r r e d .  

All  p e r c e n t a g e s ,   p a r t s ,   and  rat ios  h e r e i n   a r e   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 .  

The  following  examples   i l l u s t r a t e   the  c o m p o s i t i o n s   a n d   m e t h o d  

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



E X A M P L E  I  

T e s t   C o n d i t i o n :   95°F  wa t e r   h a v i n g   6  g r a i n s   of  m ixed   h a r d -  

ne s s   and  a  m i n i w a s h e r .  

As  can  be  seen  from  the  above   r e s u l t s ,   the   a l k y l p o l y g l y c o -  

side  s u r f a c t a n t   has  an  u n e x p e c t e d   p rob lem  with  c l e a n i n g   p o l y -  

e s t e r .   In  g e n e r a l ,   the  a l k y l p o l y g l y c o s i d e s   are  c o n s i d e r e d   n o n -  

ionic  s u r f a c t a n t   r e p l a c e m e n t s ,   b u t ,   s u r p r i s i n g l y ,   t h e y   a c h i e v e  

t h e i r   b e s t   l a u n d r y   r e s u l t s   in  combina t ion   with  n o n i o n i c   s u r f a c -  

t a n t s ,   e s p e c i a l l y   those   tha t   are  op t imized   for  c l e a n i n g   r e l a t i v e l y  

h y d r o p h o b i c   s u r f a c e s .   The   alkyl  p o l y g l y c o s i d e s   in  t h e s e   e x a m p l e s  

were   d e r i v e d   from  g l u c o s e .   Similar  r e s u l t s   are  o b t a i n e d   with  t h e  

o t h e r   alkyl   g l y c o s i d e s   d e s c r i b e d   h e r e i n .  

EXAMPLE  II 

( U n b u i l t   M i x t u r e s )  

Same  c o n d i t i o n s   as  in  Example  1. 

As  can  be  seen  from  the  above   da ta ,   d e s p i t e   the  g e n e r a l l y  

i n f e r i o r   r e s u l t s   ob t a ined   in  c l ean ing   r e l a t ive ly   h y d r o p h o b i c   s u r -  



faces  with  an  a l k y l p o l y g l y c o s i d e   s u r f a c t a n t ,   the   m i x t u r e s   of  a n  

a l k y l p o l y g l y c o s i d e   and  a  nonionic   s u r f a c t a n t   p r o v i d e s   s y n e r g i s t i c  
r e s u l t s .  

EXAMPLE  III 

Whi teness   M a i n t e n a n c e  

( R e d e p o s i t i o n   T e s t )  

T h e   so lu t i ons   were   unbu i l t   and  used   the  same  c o n d i t i o n s   a s  

Examples   I  and  II,  the  g r a d e s   being  the  a v e r a g e   for  the  t w o  

t y p e s   of  s o i l s .  

As  can  b e   seen  from  the  above  da ta ,   t h e r e   is  a  s y n e r g i s t i c  

i m p r o v e m e n t   in  r e d e p o s i t i o n   on  cot ton  for  the  m i x t u r e s   of  s u r f a c -  

t a n t s .  

EXAMPLE  IV 

Same  test   c o n d i t i o n s   as  in  p r e v i o u s   e x a m p l e s   with  u n b u i l t  

s o l u t i o n s .  



As  can  be  seen  from  the  a b o v e ,   the  u n e x p e c t e d l y   p o o r  

showing   of  the  a l k y l p o l y g l y c o s i d e   with  r e s p e c t   to  t h i s   s t a i n   c a n  

be  i m p r o v e d   a n d / o r   s y n e r g i s t i c   i m p r o v e m e n t   o b t a i n e d   by  a d d i t i o n  

of  the  non ion ic   s u r f a c t a n t ,   d e p e n d i n g   upon  the  ra t io   u s e d .  

EXAMPLE  V  

Built   P e r f o r m a n c e  
on  Clay  Soil  

*Buil t   with  25%  sodium  t r i p o l y p h o s p h a t e   (STP)   and   10%  s o d i -  

um  c a r b o n a t e ,   the  total  compos i t ion   be ing   used   at  a  level  of  1200 

p p m .  
Tes t   Cond i t i on :   60°F  wate r   h a v i n g   9  g r a i n s   of  m i x e d   h a r d -  

ness   and  m i n i w a s h e r .  

As  can  be  seen  from  the  above   the  mixed  s u r f a c t a n t   s y s t e m  

of  this   i n v e n t i o n   p r o v i d e s   e q u i v a l e n t   or  s u p e r i o r   clay  r e m o v a l  

a c r o s s   a  v a r i e t y   of  f ab r i c   t y p e s   as  c o m p a r e d   to  more  c o n v e n t i o n a l  

an ionic   s u r f a c t a n t s .  



EXAMPLE  VI 

The  s u r f a c t a n t   m i x t u r e   was  13%  of  the  formula   and  the  b u i l d -  

er  was  sodium  n i t r i l o t r i a c e t a t e   at  18%.  The  tes t   c o n d i t i o n s   w e r e  

2100  ppm  of  the  c o m p o s i t i o n ,   95°F,  6  g r a i n s   of  mixed  h a r d n e s s .  

*PSU  equa l s   Panel  Score  Units  where in   e x p e r t   g r a d e r s   a s s i g n  

va lues   based   on  0  =  no  d i f f e r e n c e ;   I =  d i f f e r e n c e ;   a n d   2  =  c l e a r  

d i f f e r e n c e .  



EXAMPLE  VII 

Unbu i l t   HDL  P e r f o r m a n c e  

The  i n v e n t i o n   vs.  unbu i l t   commercial   h e a v y - d u t y   l i q u i d  

d e t e r g e n t   compos i t ion   ( H D L ) .  

Panel  Score   Units  vs.  Commercial   P r o d u c t  

TEST  C O N D I T I O N :   450  ppm  a c t i v e s ,   95°F  w a t e r   h a v i n g   6 

g r a i n s   mixed  h a r d n e s s   and  a  mini  w a s h e r .  

Compos i t ion   of  the  i nven t ion :   C12-13  a l k y l p o l y e t h o x y l a t e 3 /  

C12-15  a l k y l p o l y g l y c o s i d e 2 - 3   at  a  ratio  o f  1 : 1 .  

EXAMPLE  VIII 

F l u o r e s c e r   E f f e c t i v e n e s s  



S i g n i f i c a n t   t e c h n i c a l   d i f f e r e n c e s :   HWU=2;  Soler   2A=2;  a n d  

F=I. 

EXAMPLE  IX 

R e d e p o s i t i o n   and  W h i t e n e s s /  
B r i g h t n e s s   T e s t  
Cotton  T - S h i r t  

The  following  r e s u l t s   us ing  u n b u i l t   m i x t u r e s   of  s u r f a c t a n t s  

c lear ly   d e m o n s t r a t e   the  e f fec t   of  the  a l k y l p o l y g l y c o s i d e   in  i m -  

p r o v i n g   an ion ic   b r i g h t e n e r   e f f e c t i v e n e s s   in  the  p r e s e n c e   of  n o n -  

ionic  s u r f a c t a n t s .   The  data  show  c lear ly   tha t   at  least   a b o u t   110% 

of  the  s u r f a c t a n t .   s y s t e m   should   be  a l k y l p o l y g l y c o s i d e .   Five  t o  

six  HWUs  are  a  s u b s t a n t i a l   i m p r o v e m e n t .  

C o n d i t i o n s :   M i n i w a s h e r ,   6  g r a i n s   mixed  h a r d n e s s ,   1 0 0 ° F ,  

one  cycle  300  ppm  total  s u r f a c t a n t ,   15  ppm  of  the  b r i g h t e n e r   o f  

Example  V I I I .  

EXAMPLE  X 

The  a l k y l p o l y g l y c o s i d e s   improve  the  p e r f o r m a n c e   of  v e r y  

wate r   so luble   ( h igh   HLB)  n o n i o n i c s .  



C o n d i t i o n s :   M i n i w a s h e r ,   u n b u i l t ,   6  g r a i n s   at  m i x e d   h a r d -  

n e s s ,   100°F,  300  ppm  total  a c t i v e .  

As  can  be  seen  from  the  above  da ta ,   the   m i x t u r e s   a r e   c l e a r -  

ly  s u p e r i o r .   From  1 to  2  HWU  are  a  s u b s t a n t i a l   d i f f e r e n c e   in  t h i s  

t e s t .  

EXAMPLE  X  I 

Alkyl  P o l y g l u c o s i d e s   Improve  the  P e r f o r m a n c e  

of  Oil  Soluble   (Low  HLB)  Nonionic  D e t e r g e n t   S u r f a c t a n t s  

C o n d i t i o n s :   M i n i w a s h e r ,   Unbu i l t ,   6  g r a i n s  m i x e d   h a r d n e s s ,  

100°F,  300  ppm.  ( L S D 9 5  =   1.2  HWU  for  clay  a n d   L 5 D 9 5  =   4  

P . S . U .   for  facial  s o i l . )  

C l ea r ly ,   the  above   r e s u l t s   show  the  i m p r o v e m e n t   f rom  m i x i n g  

c o n v e n t i o n a l   ( e t h o x y l a t e d )   nonionic   d e t e r g e n t   s u r f a c t a n t s   w i t h  

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

ment   in  d e t e r g e n c y .  

EXAMPLE  XII 

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

a n d / o r   amide  d e t e r g e n t   s u r f a c t a n t s   are  c o m p a t i b l e   w i th   u n s a t u r -  

a t e d   soap ,   but   not  with  s a t u r a t e d   s o a p .  

F o r m u l a  



Compos i t ions   1-3  and  5  were  lower  s u d s i n g   t han   formula   4 

and  were  more  compa t ib le   with  wash ing   mach ine   s u r f a c e s   ( l e s s  

c o r r o s i v e ) .   Composi t ion  3  formed  an  u n s i g h t l y   soap  scum  in  t h e  

r inse   wa te r   d e s p i t e   the  p r e s e n c e   of  ma te r i a l s   known  to  i n h i b i t  

fo rmat ion   of  such  scums .   Compos i t ion   3  also  fo rmed   a  t h i ck   g e l  
r a t h e r   than   a  free  f lowing ,   clear   l iquid.   It  is  c l ea r   t ha t   t h e r e  

must   not  be  a  s u b s t a n t i a l   e x c e s s   of  s a t u r a t e d   soap  ove r   u n s a t u r a -  

t e d .   T h e   soap  must  be  at  least   about   40%  u n s a t u r a t e d   s o a p .  
It  has  add i t iona l ly   been  d i s c o v e r e d   tha t   the  p e r f o r m a n c e   o f  

t h e s e   compos i t ions   is  i m p r o v e d   if  the  total  f ree   f a t t y   a l coho l  

c o n t a i n i n g   from  about   8  to  about   20  ca rbon   a toms  is  less  t h a n  

abou t   5%,  p r e f e r a b l y   less  than  about   2%,  most  p r e f e r a b l y   l e s s  

than  about   1%. 



1.  A  d e t e r g e n t   compos i t ion   c o m p r i s i n g :  

(A)  from  abou t   2%  to  a b o u t   15%  of  an  a l k y l p o l y s a c c h a r i d e  

d e t e r g e n t   s u r f a c t a n t   of  the  formula   R O ( R ' O )   y(Z)x 
where   R  is  an  a lkyl ,   h y d r o x y   a l k y l ,   a l ky l   p h e n y l ,  

h y d r o x y   alkyl  p h e n y l ,   alkyl  b e n z y l ,   or  m i x t u r e s  

t h e r e o f ,   said  alkyl  g r o u p s   c o n t a i n i n g   f rom  a b o u t   8  t o  

abou t   18  c a r b o n   a toms;   where   each  R1  c o n t a i n s   from  2  t o  

abou t   4  c a rbon   atoms  and  y  is  from  0  to  a b o u t   12;  a n d  

where   each  Z  is  a  moiety  d e r i v e d   f rom  a  r e d u c i n g  

s a c c h a r i d e   c o n t a i n i n g   5  or  6  ca rbon   a t o m s ,   a n d   x  is  a  

n u m b e r   from  a b o u t   1½  to  abou t   1 0 ;  

(B)  from  abou t   1%  to  abou t   7%  of  an  amine  o x i d e   d e t e r g e n t  

s u r f a c t a n t ;  

(C)  from  a b o u t   1%  to  a b o u t   15%  of  a  w a t e r - s o l u b l e   f a t t y   a c i d  

soap  c o n t a i n i n g   at  least   about   40%  u n s a t u r a t e d   s o a p  

c o n t a i n i n g   from  a b o u t   16  to  about   22  c a r b o n   a t o m s ;  

(D)  from  0%  to  a b o u t   35%  of  a  w a t e r - s o l u b l e   d e t e r g e n c y  

b u i l d e r ;  

(E)  from  abou t   0%  to  abou t   7%  of  a  w a t e r - s o l u b l e   s y n t h e t i c  

anionic   d e t e r g e n t   s u r f a c t a n t ;  

(F)  from  0%  to  a b o u t   80%  w a t e r .  

2.  The  compos i t ion   of  Claim  I  in  the  form  of  a  c o n c e n t r a t e d  

a q u e o u s   h e a v y - d u t y   l iquid  c o n t a i n i n g   less  t h a n   a b o u t   5% 

c o n v e n t i o n a l   e t h o x y l a t e d   non ion ic   d e t e r g e n t   s u r f a c t a n t .  

3.  The  compos i t ion   of  Claim  2  where in   the  amine  ox ide   d e t e r g e n t  

s u r f a c t a n t   has  the  f o r m u l a  

w h e r e i n   R  is  an  a lkyl ,   h y d r o x y   a lkyl ,   or  alkyl  p h e n y l   g r o u p   o r  

m i x t u r e s   t h e r e o f   c o n t a i n i n g   from  abou t   10  to  a b o u t   18  c a r b o n  

a t o m s ,   R'  is  an  a l k y l e n e   or  h y d r o x y   a lky l ene   g r o u p   c o n t a i n i n g  

from  2  to  3  c a r b o n   atoms  or  m i x t u r e s   t h e r e o f ,   x  is  from  0  t o  

a b o u t   2  and  each  R"  is  an  a lkyl   or  h y d r o x y   a lky l   g r o u p  



c o n t a i n i n g   from  I  to  about   3  c a rbon   atoms  or  a  p o l y e t h y l e n e   o x i d e  

g r o u p   c o n t a i n i n g   from  one  to  abou t   3  e t h y l e n e   ox ide   g r o u p s   a n d  

said  R"  g r o u p s   can  be  a t t a c h e d   to  each  o the r   t h r o u g h   an  o x y g e n  

or  n i t r o g e n   atom  to  form  a  ring  s t r u c t u r e .  

4.  The   compos i t ion   of  Claim  3  c o n t a i n i n g   from  a b o u t   10%  to  a b o u t  

30%  of  a  d e t e r g e n c y   bu i lde r   se lec ted   from  the  g r o u p   c o n s i s t i n g   o f  

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

p o l y c a r b o x y l a t e s ,   and  c a r b o n a t e s .  

5.  The   compos i t ion   of  Claim  3  c o n t a i n i n g   e s s e n t i a l l y   n o  

d e t e r g e n c y   b u i l d e r .  

6.  The   compos i t ion   of  Claim  3  whe re in   in  the  a l k y l p o l y g l y c o s i d e  

d e t e r g e n t   s u r f a c t a n t   R  is  an  alkyl  g r o u p   c o n t a i n i n g   f rom  a b o u t   10 

to  a b o u t   16  ca rbon   atoms  and  x  is  from  about   1½  to  a b u t   3 .  

7.  T h e   compos i t ion   of  Claim  6  con t a in ing   from  a b o u t   10%  to  a b o u t  

30%  of  a  d e t e r g e n c y   bu i l de r   s e l ec ted   form  the  g r o u p   c o n s i s t i n g   o f  

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

c a r b o n a t e s .  

8.  The   compos i t ion   of  Claim  6  where in   the  ca t ion   of  t h e  

u n s a t u r a t e d   fat ty  acid  soap  is  s e l ec ted   from  the  g r o u p   c o n s i s t i n g  

of  s o d i u m ,   p o t a s s i u m ,   ammonium,  m o n o e t h a n o t a m m m o n i u m ,  

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

9.  The   composi t ion   of  Claim  2  whe re in   in  the   a l k y l p o l y g l y c o s i d e  

d e t e r g e n t   s u r f a c t a n t   R  is  an  alkyl  g r o u p   c o n t a i n i n g   f rom  a b o u t   10 

to  a b o u t   14  ca rbon   atoms  and  x  is  from  about   1.6  to  a b o u t   2 . 7 .  

10.  The   composi t ion   of  Claim  9  c o n t a i n i n g   from  a b o u t   5%  to  a b o u t  

35%  of  a  d e t e r g e n c y   bu i lde r   se lec ted   from  the  g r o u p   c o n s i s t i n g   o f  

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

c a r b o n a t e s .  



11.  The   compos i t ion   of  Claim  9  c o n t a i n i n g   e s s e n t i a l l y   n o  

d e t e r g e n c y   b u i l d e r .  

12.  the   compos i t i on   of  Claim  9  w h e r e i n   t he   c a t i o n   of  t h e  

u n s a t u r a t e d   fa t ty   acid  soap  is  s e l ec ted   form  the  g r o u p   c o n s i s t i n g  

of  sod ium,   p o t a s s i u m ,   ammonium,   m o n o e t h a n o l a m m o n i u m ,  

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

13.  The   compos i t i on   of  Claims  3,  6,  or  12  w h e r e i n   t h e  

u n s a t u r a t e d   fa t ty   acid  soap  is  an  o l e a t e .  
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