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@  Low  phosphate  laundry  detergent  compositions. 

Detergent  compositions  with  a  mixture  of  a  conven- 
tional  nonionic  detergent  surfactant,  an  alkylpolysaccharide 
detergent  surfactant,  and  a  cationic  fabric-softening/anti- 
static  compound  deposit  the  cationic  material  more  effec- 
tively  than  prior  compositions  containing  only  the  conven- 
tional  nonionic  detergent  surfactant  and  the  cationic  ma- 
terial. 



Technical   Fie ld  

This  invent ion   relates   to  l aund ry   d e t e r g e n t   c o m p o s i t i o n s  

which  exhib i t   s u r p r i s i n g l y   ef fect ive   d e t e r g e n c y   as  well  as  f a b r i c  

so f ten ing   and  stat ic  cont ro l ,   even  in  the  total  a b s e n c e   o f  

d e t e r g e n c y   bu i lde r   mater ia ls .   Spec i f ica l ly ,   comple te ly   u n b u i l t  

composi t ions   of  the  p r e s e n t   invent ion   have  d e m o n s t r a t e d   t h e  

abil i ty  to  p rov ide   good  d e t e r g e n c y ,   fabric  so f t en ing   and  s t a t i c  

con t ro l .   Other   d e t e r g e n t   composi t ions   which  uti l ize  m i x t u r e s   o f  

se lec ted   nonionic  s u r f a c t a n t s   and  cationic  s u r f a c t a n t s   are  d e f i n e d  

in  U.S.  Pa ten t s   4 ,259,217  and  4 ,222 ,905 ,   both  of  which  a r e  

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

The  composi t ions   of  the  p r e s e n t   invent ion   have  e x c e l l e n t  

c leaning  capab i l i t i e s   and  are  re la t ive ly   i n s e n s i t i v e   to  w a t e r  

h a r d n e s s   c o n d i t i o n s ,   pe r forming   well  in  both  hard  and  soft  w a t e r  

cond i t i ons .   Final ly,   in  addi t ion  to  this  cleaning  p e r f o r m a n c e ,   t h e  

p r e s e n t   invent ion   p r o v i d e s ,   in  a  single  d e t e r g e n t   p r o d u c t ,   f a b r i c  

so f t en ing   and  s tat ic   control  to  the  l a u n d e r e d   f a b r i c s .  

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

The  p r e s e n t   invent ion   re la tes   to  low-  or  n o - p h o s p h a t e  

l aundry   d e t e r g e n t   compos i t ions ,   especia l ly   benef ic ia l   for  g o o d  

cleaning  and  the  e f fec t ive   provis ion  of  so f t en ing   and  a n t i s t a t i c  

b e n e f i t s ,   having  a  pH  in  the  l aundry   solution  of  g r e a t e r   t h a n  

about   7,  and ,   p r e f e r a b l y ,   conta in ing   no  more  than  abou t   15% 

p h o s p h a t e ,   and  no  more  than  about   10%  si l icate  m a t e r i a l s ,  

which  comprise   from  about   5%  to  about   100%,  by  w e i g h t ,   of  a 

s u r f a c t a n t   mix ture   cons i s t ing   e s sen t i a l ly   o f :  

(a)  a  nonionic  s u r f a c t a n t ,   p r e f e r a b l y   one  hav ing   t h e  

formula  R(OC2H4)nOH,   where in   R  is  a  p r i m a r y   a l k y l  

chain  con ta in ing   an  a v e r a g e   of  from  about   10  to  a b o u t  

18  carbon  atoms  and  n  is  an  a v e r a g e   of  from  abou t   2  t o  

about   9,  said  nonionic  s u r f a c t a n t   having  an  HLB  o f  

from  5  to  about   14,  or  a  mix ture   of  such  s u r f a c t a n t s ;  

(b)  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  t h e  

formula  RO(R'O) y  (Z)  x  w h e r e   R  is  an  a lkyl ,   h y d r o x y -  

alkyl ,   a l k y l p h e n y l ,   h y d r o x y a l k y l p h e n y l ,   a l k y l b e n z y l ,   o r  



mixtures   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 r o m  

about   8  to  about   18  carbon  atoms;  where  each  R'  c o n -  
tains  from  2  to  about   4  carbon  atoms  and  y  is  from  0  to  

about   12;  and  where  each  Z  is  a  moiety  d e r i v e d   from  a 

r educ ing   s accha r ide   conta in ing   5  or  6  c a rbon   a t o m s ,  
and  x  is  a  number   from  about   1½  to  about   10;  a n d  

(c)  a  q u a t e r n a r y   ammonium  cationic  s u r f a c t a n t   having  2 

chains  which  contain  an  ave rage   of  from  abou t   16  to  

about   22  carbon  atoms,  or  a  mix tu re   of  s u c h  

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

the  ratio  of  (a)  to  (b)  being  from  about  7:1  to  about   0 : 1 ,  

p r e f e r a b l y   from  about   3:1  to  about   1:3,  and  the  ratio  of  (a)  + 

(b)  to  (c)  being  in  the  range  of  from  about   2:1  to  abou t   1 2 : 1 ,  

p r e f e r a b l y   from  about   3 :   to  about   9 : 1 .  

Disc losure   of  the  I n v e n t i o n  

The  composi t ions   of  the  p r e s e n t   invent ion   c o m p r i s e ,   b y  

weigh t ,   from  about   5  to  about   100%,  p r e f e r a b l y   from  about   15  to  

about   90%,  and  most  p r e f e r a b l y   from  about   20  to  abou t   80%,  of  a 

mixture   of  p a r t i c u l a r l y   def ined  nonionic ,   a l k y l p o l y s a c c h a r i d e   a n d  

cationic  s u r f a c t a n t s   in  the  ratios  s ta ted   he re in .   P r e f e r r e d  

composi t ions   contain  at  least  about   15%  of  the  n o n i o n i c / a l k y l -  

p o l y s a c c h a r i d e / c a t i o n i c   s u r f a c t a n t   mixture   and  at  least  abou t   11  o f  

the  cationic  componen t ,   i tself ,   in  o rder   to  a s s u r e   the  p r e s e n c e   o f  

a  su f f ic ien t   amount  of  both  the  cationic  s u r f a c t a n t   and  t h e  

mixture   to  p rov ide   the  des i red   c leaning  and  fabr ic   c o n d i t i o n i n g  

b e n e f i t s .  

The  composi t ions   of  the  p r e s e n t   inven t ion   conta in   t h e  

nonionic ,   a l k y l p o l y s a c c h a r i d e   and  cationic  s u r f a c t a n t s ,   d e f i n e d  

h e r e i n a f t e r ,   within  ratios  of  nonionic  and  a l k y l p o l y s a c c h a r i d e   to  

cationic  s u r f a c t a n t   of  from  about   2:1  to  about   12:1,   p r e f e r a b l y  

from  about   3:1  to  about   9:1  for  c lean ing ;   and  most  p r e f e r a b l y  

from  about  4:1  to  about   9:1,  in  o rder   to  achieve   the  bes t   soil  

removal  p e r f o r m a n c e .  
In  add i t ion ,   using  the  mix tu res   of  conven t iona l   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   and  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 s  

permits   the  use  of  c o n s i d e r a b l y   lower  levels  of  the  c a t i o n i c  



s u r f a c t a n t   to  achieve  a  level  of  sof ten ing   or  a n t i s t a t i c   e f fec t   t h a t  

is  ach ieved   with  a  h igher   l e v e l   of  cationic  s u r f a c t a n t   when  o n l y  

the  conven t iona l   nonionic  d e t e r g e n t   s u r f a c t a n t   is  u sed .   In  

add i t i on ,   the re   is  no  loss  of  c leaning  when  the  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   is  u s e d .  

The  composi t ions   of  the  p r e s e n t   invent ion   are  f o rmu la t ed   s o  

as  to  have  a  pH  of  at  least  about  7  in  the  l a u n d r y   so lu t ion ,   a t  

conven t iona l   usage   c o n c e n t r a t i o n s ,   in  o rde r   to  opt imize  t h e i r  

overall   c leaning  p e r f o r m a n c e ,   to  aid  in  their   m a n u f a c t u r i n g   a n d  

p r o c e s s i n g ,   and  to  minimize  the  poss ib i l i ty   of  wash ing   m a c h i n e  

c o r r o s i o n .   Alkal in i ty   s o u r c e s ,   such  as  po tass ium  h y d r o x i d e ,  

po tass ium  c a r b o n a t e ,   po tass ium  b i c a r b o n a t e ,   sodium  h y d r o x i d e ,  
sodium  c a r b o n a t e   and  sodium  b i c a r b o n a t e ,   may  be  i nc luded   in  t h e  

compos i t ions   for  this  p u r p o s e .   Some  of  the  c a t i o n i c / n o n i o n i c  

sys t ems   of  the  p r e s e n t   invent ion  may  at tain  optimum  removal  o f  

g r e a s y / o i l y   soils  at  h igher   pH's ,   while  a t t a i n i n g   o p t i m u m  

p a r t i c u l a t e   soil  removal  at  re la t ive ly   lower  pH's .   I n  t h e s e  

s y s t e m s ,   overall   p e r f o r m a n c e   may  be  enhanced   by  v a r y i n g   the  pH 

of  the  wash  solution  du r ing   the  l a u n d e r i n g   p r o c e s s .   P a r t i c u l a r l y  

p r e f e r r e d   composi t ions   have  a  pH  of  at  least  abou t   8  in  t h e  

l a u n d r y   so lu t ion ,   in  o rder   to  optimize  the  removal  of  g r e a s y / o i l y  

and  body  soils.  In  addi t ion  to  the  h igher   pH  in  the  l a u n d r y  

so lu t ion ,   these   p r e f e r r e d   composi t ions   should  also  have  the  a b i l i t y  

to  maintain  a  pH  in  the  l aundry   solution  of  from  abou t   8  to  11 

t h r o u g h o u t   the  washing  opera t ion   ( r e s e r v e   a l k a l i n i t y ) .   Such  a 

r e s e r v e   a lka l in i ty   may  be  obta ined  by  i n c o r p o r a t i n g   c o m p o u n d s  

which  buf fe r   at  pH's  of  from  about  8  to  11,  such  as  m o n o e t h a n o l -  

amine,   d i e thano lamine   or  t r i e t h a n o l a m i n e .  

P r e f e r r e d   composi t ions   of  the  p r e s e n t   i nven t ion   are  a l s o  

e s sen t i a l l y   free  of  oily  h y d r o c a r b o n   mater ia ls   and  s o l v e n t s ,   s u c h  

as  mineral  oil,  paraf f in   oil  and  k e r o s e n e ,   since  these   m a t e r i a l s ,  

which  are  t hemse lves   oily  by  n a t u r e ,   load  the  wash ing   l iquor   w i t h  

e x c e s s i v e   oily  mater ia l ,   t h e r e b y   d iminishing  the  c l e a n i n g  

e f f e c t i v e n e s s   of  the  c o m p o s i t i o n s .  

Descr ip t ion   of  the  P r e f e r r e d   E m b o d i m e n t s  

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  



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

i n t e r ac t s   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  this  i n v e n t i o n  

to  provide   good  l aundry   d e t e r g e n c y   for  a  wide  range  of  f a b r i c s .  

The  a l l<y lpo lysacchar ides   are  those  having  a  h y d r o p h o b i c   g r o u p  

conta in ing   from  about   6  to  about  30  carbon  atoms,  p r e f e r a b l y   f r o m  

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

po lyg lycos ide ,   hyd roph i l i c   g roup  conta in ing  from  about   11  t o  

about   10,  p r e f e r a b l y   from  about   12  to  about   3,  most  p r e f e r a b l y  
from  about   1.6  to  about   2.7  s a c c h a r i d e   uni t s .   Any  r e d u c i n g  

s a c c h a r i d e   conta in ing   5  or  6  carbon  atoms  can  be  u s e d ,   e . g .  

g lucose ,   ga lac tose   and  galactosyl   moieties  can  s u b s t i t u t e   for  t h e  

glucosyl   moieties.  (Opt ional ly   the  h y d r o p h o b i c   g r o u p   is  a t t a c h e d  

at  the  2 ,  3 ,  4   etc.  posi t ions   thus  giving  a  g lucose   or  ga l ac to se   a s  

opposed  to  a  g lucos ide   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  

bonds  can  be,  e . g . ,   between  the  one  position  of  the  a d d i t i o n a l  

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

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

Opt iona l ly ,   and  less  d e s i r a b l y ,   there   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  

moiety.  The  p r e f e r r e d   alkoxide  is  e thy lene   oxide.   T y p i c a l  

h y d r o p h o b i c   g r o u p s   include  alkyl  g r o u p s ,   e i ther   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   conta in ing   from  about   8  to  

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

P r e f e r a b l y ,   the  alkyl  g roup   is  a  s t r a i g h t   chain  s a t u r a t e d   a l k y l  

g r o u p .   The  alkyl  g roup   can  contain  up  to  3  h y d r o x y   g r o u p s  

a n d / o r   the  po lya lkoxide   chain  can  contain  up  to  about   10 ,  

p r e f e r a b l y   less  than  5,  most  p r e f e r a b l y   0,  a lkoxide   m o i e t i e s .  

Sui table   alkyl  p o l y s a c c h a r i d e s   are  octyl ,   nonyl ,   d e c y l ,  

u n d e c y l ,   dodecy l ,   t r i decy 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 ,   and  oc tadecy l ,   di-,   t r i - ,   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 ,   g a l a c t o s i d e s ,   l ac tos ides ,   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   ga l ac to se s .   Sui table   mix tures   inc lude  c o c o n u t  

alkyl,   di-,   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  a l k y l  

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 .  



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  

wherein   R   is  selected  from  the  g roup   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 he r eo f   in  which  said  alkyl  g roups   contain  from  about   10  to  a b o u t  

18,  p r e f e r a b l y   from  about   12  to  about   14  carbon  atoms;  n  is  2  o r  

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  is  

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

p r e f e r a b l y   from  about   1.6  to  about   2.7.  The  g lycosy l   is 

p r e f e r a b l y   de r ived   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 rs t   and  then   r e a c t e d  

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

( a t t a c h m e n t   at  the  1 -pos i t i on ) .   The  addi t ional   g lycosyl   uni ts   a r e  

a t t a c h e d   between  their   1-posi t ion  and  the  p r e c e d i n g   g lycosy l   u n i t s  

2-,  3-,  4-  a n d / o r   6-  posi 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  con ten t   of  a l k y l m o n o g l y c o s i d e   is  l o w ,  

p r e f e r a b l y   less  than  about   60%,  more  p r e f e r a b l y   less  than  a b o u t  

50%. 

Nonionic  D e t e r g e n t   S u r f a c t a n t  

Nonionic  s u r f a c t a n t s ,   including  those  having  an  HLB  of  f r o m  

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

are  inc luded  in  the  composi t ions   of  the  p r e s e n t   i nven t ion   t o g e t h e r  
with  the,   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   de f ined   h e r e i n b e -  

fore.  They  may  be  used  singly  or  in  combinat ion  with  one  o r  

more  of  the  p r e f e r r e d   alcohol  e t hoxy l a t e   nonionic  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   useful   in 

combinat ion  with  the  a l k y l p o l y g l y c o s i d e s .   Examples   of  s u c h  

s u r f a c t a n t s   are  listed  in  U.S.  Pat.  No.  3 ,717,630,   Booth ,   i s s u e d  

Feb.  20,  1973,  and  U.S.  Pat.  No.  3 ,332 ,880 ,   Kess ler   et  al,  i s s u e d  

July  25,  1967,  each  of  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 .  

Nonlimiting  examples   of  su i table   nonionic  s u r f a c t a n t s   which  may  b e  

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

(I)  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  alkyl  p h e n o l s .  

These  compounds   include  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  

phenols   having  an  alkyl  g roup  con ta in ing   from  abou t   6  to  12 



carbon  atoms  in  e i ther   a  s t r a i g h t   chain  or  b r a n c h e d   chain  c o n -  

f igura t ion   with  e thy lene   oxide,   said  e thy lene   oxide  being  p r e s e n t  
in  an  amount  equal  to  5  to  25  moles  of  e thy lene   oxide  per  mole  o f  

alkyl  phenol .   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  polymerized  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  type  inc lude  n o n y l  

phenol  c o n d e n s e d   with  about  9.5  moles  of  e thy lene   oxide  per  mole 

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

e thy lene   oxide  per  mole  of  phenol;   dinonyl  phenol  c o n d e n s e d   w i t h  

about   15  moles  of  e thy lene   oxide  per  mole  of  phenol ;   and  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   oxide  p e r  
mole  of  phenol .   Commercially  avai lable   nonionic  s u r f a c t a n t s   o f  

this  type  include  Igepal  CO-630,  marke ted   by  the  GAF  C o r p o r a -  

tion,  and  Tri 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  condensa t i on   p r o d u c t s   of  a l iphat ic   a lcohols   w i t h  

from  about   I  to  about   25  moles  of  e thy lene   oxide.  The  alkyl  c h a i n  

of  the  a l iphat ic   alcohol  can  e i ther   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  genera l ly   conta ins   from  about   8  to  a b o u t  

22  carbon  atoms.  Examples  of  such  e t h o x y l a t e d   a lcohols   i n c l u d e  

the  condensa t i on   p r o d u c t   of  myris tyl   alcohol  c o n d e n s e d   with  a b o u t  

10  moles  of  e thy lene   oxide  per  mole  of  alcohol;  and  the  c o n d e n -  

sation  p roduc t   of  about   9  moles  of  e thy lene   oxide  with  c o c o n u t  

alcohol  (a  mixture   of  fatty  alcohols  with  alkyl  cha ins   v a r y i n g   in 

length  from  10  to  14  carbon  a toms) .   Examples  of  c o m m e r c i a l l y  

available  nonionic  s u r f a c t a n t s   in  this  type  include  Terg i to l   | 5 - S - 9 ,  

marke ted   by  Union  Carb ide   C o r p o r a t i o n ,   Neodol  45-9,   Neodol  

23-6 .5 ,   Neodol  45-7,  and  Neodol  45-4,  marke ted   by  Shell  Chemica l  

Company,   and  Kyro  EOB,  marke ted   by  The  P r o c t e r  &   Gamble  

C o m p a n y .  

(3)  The  condensa t i on   p r o d u c t s   of  e t h y l e n e   oxide  with  a 

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

with  p ropy lene   glycol.   The  h y d r o p h o b i c   port ion  of  these   c o m -  

pounds   has  a  molecular  weight   of  from  about   1500  to  1800  a n d  

exh ib i t s   water  inso lub i l i ty .   The  addi t ion  of  p o l y o x y e t h y l e n e  

moieties  to  this  h y d r o p h o b i c   portion  t ends   to  i nc rease   the  w a t e r  



solubi l i ty   of  the  molecule  as  a  whole,  and  the  liquid  c h a r a c t e r   o f  

the  p r o d u c t   is  re ta ined   up  to  the  point  where  the  p o l y o x y e t h y l e n e  

con ten 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  condensa t ion   with  up  to  about   40 

moles  of  e thy lene   oxide.  Examples  of  compounds   of  this  t y p e  
include  cer ta in   of  the  commercially  available  Pluronic  s u r f a c t a n t s ,  

marke ted   by  Wyandot te   Chemical  C o r p o r a t i o n .  

(4)  The  condensa t ion   p r o d u c t s   of  e thy lene   oxide  with  t h e  

p r o d u c t   r e su l t ing   from  the  react ion  of  p r o p y l e n e   oxide  and  e t h y l -  

ened iamine .   The  h y d r o p h o b i c   moiety  of  these   p r o d u c t s   c o n s i s t s  

of  the  react ion  p roduc t   of  e thy l ened iamine   and  exces s   p r o p y l e n e  

oxide,   said  moiety  having  a  molecular  weight   of  from  about   2500 

to  about   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  oxide  to  the  ex ten t   that  the  condensa t i on   p r o d u c t   c o n t a i n s  

from  about   40%  to  about  80%  by  weight  of  p o l y o x y e t h y l e n e   and  h a s  

a  molecular   weight   of  from  about  5,000  to  about   11,000.  E x a m p l e s  

of  this  type  of  nonionic  s u r f a c t a n t   include  ce r ta in   of  the  c o m m e r -  

cially  avai lable  Te t ron ic   compounds ,   marke ted   by  W y a n d o t t e  

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

The  conven t iona l   nonionic  d e t e r g e n t   s u r f a c t a n t s   which  a r e  

p r e f e r r e d   for  use  in  the  composi t ions   of  the  p r e s e n t   i n v e n t i o n   a r e  

b i o d e g r a d a b l e   and  have  the  formula  R(OC2H4)nOH,   where in   R  is  a 

p r imary   alkyl  chain  conta in ing   an  a v e r a g e   of  from  abou t   10  to  

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

and  n  is  an  ave rage   of  from  about  2  to  about   9,  p r e f e r a b l y   f r o m  

about  2  to  about   7.  These  nonionic  s u r f a c t a n t s   have  an  HLB 

( h y d r o p h i l i c - l i p o p h i l i c   balance)   of  from  about   5  to  about   14 ,  

p r e f e r a b l y   from  about  6  to  about  13.  HLB,  an  i n d i c a t o r   of  a 

s u r f a c t a n t ' s   hydroph i l i c   or  lipophilic  n a t u r e ,   is  de f ined   in  d e t a i l  

in  Nonionic  S u r f a c t a n t s ,   by  M.  J.  Schick,   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   herein  by  r e f e r e n c e .  

P r e f e r r e d   nonionic  s u r f a c t a n t s   for  use  in  the  p r e s e n t  

invent ion  include  the  condensa t ion   p r o d u c t   of  coconut   alcohol  w i t h  

5  moles  of  e thy lene   oxide;  the  condensa t i on   p r o d u c t   of  c o c o n u t  

alcohol  with  6  moles  of  e thy lene   oxide;  the  c o n d e n s a t i o n   p r o d u c t  

of  C12-15  alcohol  with  7  moles  of  e thy lene   oxide;   the  c o n d e n s a t i o n  



p r o d u c t   of  C12-15  alcohol  with  9  moles  of  e thy lene   oxide;   t h e  

condensa t i on   p r o d u c t   of  C14-15  alcohol  with  2.25  moles  of  e t h y l e n e  

oxide;  the  condensa t ion   p roduc t   of  C14-15  alcohol  with  7  moles  o f  

e thy lene   oxide;  the  condensa t ion   p r o d u c t   of  C9-11  alcohol  with  8 

moles  of  e thy lene   oxide,   which  is  s t r i p p e d   so  as  to  r e m o v e  

u n e t h o x y l a t e d   and  lower  e thoxy la te   f rac t ions ;   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 hy l ene   ox ide ,   a n d  

this  same  alcohol  e thoxy la t e   which  is  s t r i p p e d   so  as  to  r e m o v e  

u n e t h o x y l a t e d   and  lower  e thoxy la te   f r ac t ions .   A  p r e f e r r e d   c l a s s  

of  such  s u r f a c t a n t s   utilize  alcohols  which  contain  abou t   20% 

2-methyl   b r a n c h e d   isomers,   and  are  commercially  ava i l ab le ,   u n d e r  

the  t r adename   Neodol,  from  Shell  Chemical  Company .   T h e  

condensa t i on   p r o d u c t   of  tallow  alcohol  with  9  moles  of  e t h y l e n e  

oxide  is  also  a  p r e f e r r e d   nonionic  s u r f a c t a n t   for  use  h e r e i n .  

Pa r t i cu l a r ly   p r e f e r r e d   nonionic  s u r f a c t a n t s   for  use  in  t h e  

composi t ions   of  the  p r e s e n t   invent ion  include  the  c o n d e n s a t i o n  

p r o d u c t   of  coconut   alcohol  with  5  moles  of  e t hy l ene   oxide,   t h e  

condensa t i on   p roduc t   of  C12-13  alcohol  with  6.5  moles  of  e t h y l e n e  

oxide,   the  condensa t ion   p roduc t   of  C12-15  alcohol  with  7  moles  o f  

e thy lene   oxide,   the  condensa t ion   p r o d u c t   of  C14-15  alcohol  with  7 

moles  of  e thy lene   oxide,   and  mixtures   of  those  s u r f a c t a n t s .  

Other   nonionic  s u r f a c t a n t s   well  known  in  the  d e t e r g e n c y   a r t  

may  be  used ,   in  combination  with  one  or  more  of  the  r e q u i r e d  

nonionic  s u r f a c t a n t s ,   to  form  useful  nonionic  s u r f a c t a n t   m i x t u r e s .  

Examples  of  such  s u r f a c t a n t s   are  listed  in  U.S.   Pat.  No .  

3 ,717 ,630 ,   Booth,  issued  Feb.  20,  1973,  and  U.S.  Pat.  No.  

3 ,332 ,880 ,   Kessler   et  al,  issued  July  25,  1967,  both  of  which  a r e  

i n c o r p o r a t e d   herein  by  r e f e r e n c e .   Nonlimiting  examples   o f  

su i table   nonionic  s u r f a c t a n t s   which  may  be  used  in  c o n j u n c t i o n  

with  the  r equ i r ed   nonionic  s u r f a c t a n t s ,   def ined  a b o v e ,   a r e :  

po lye thy l ene   oxide  c o n d e n s a t e s   of  alkyl  pheno l s ,   such  as  t h e  

Igepal  s u r f a c t a n t s ,   marke ted   by  the  GAF  C o r p o r a t i o n ,   and  t h e  

Tri ton  s u r f a c t a n t s ,   marke ted   by  the  Rohm  &  Haas  C o m p a n y ;  

condensa t i on   p r o d u c t s   of  al iphatic  alcohols  with  from  about   10  to  

about  25  moles  of  e thy lene   oxide,   where  those  alcohols  are  of  a 

p r imary ,   b r a n c h e d   or  s econda ry   alkyl  chain  s t r u c t u r e ;  



c o n d e n s a t i o n   p r o d u c t s   of   e thy lene   oxide  with  a  h y d r o p h o b i c   b a s e  

formed  by  the  condensa t ion   of  p ropy l ene   oxide  with  p r o p y l e n e  

glycol ,   such  as  Pluronic  s u r f a c t a n t s ,   marke ted   by  W y a n d o t t e  

Chemical  Co rpo ra t i on ;   and  condensa t ion   p r o d u c t s   of  e t h y l e n e  

oxide  with  the  p roduc t   resu l t ing   from  the  react ion  of  p r o p y l e n e  

oxide  and  e thy lene   diamine,   such  as  the  Te t ron i c   s u r f a c t a n t s ,  

marke ted   by  Wyandot te   Chemical  C o r p o r a t i o n .  

P r e f e r r e d   composi t ions   of  the  p r e s e n t   i nven t ion   a r e  

s u b s t a n t i a l l y   free  of  fatty  acid  polyglycol   e the r   d i - e s t e r  

c o m p o u n d s ,   such  as  po lye thy l ene   g l y c o l - 6 0 0 - d i o l e a t e   o r  

p o l y e t h y l e n e   g l y c o l - 8 0 0 - d i s t e a r a t e .   Such  a d d i t i v e s   offer   no  

a d v a n t a g e ,   and  poss ib ly   even  resul t   in  a  d i s a d v a n t a g e ,   in  t e r m s  

of  ach iev ing   the  pa r t i cu l a t e   soil  removal  and  fabr ic   c o n d i t i o n i n g  

bene f i t s   p rov ided   by  the  p r e s e n t   i n v e n t i o n .  

Cationic  C o m p o n e n t  

The  cationic  s u r f a c t a n t s   used  in  the  compos i t ions   of  t h e  

p r e s e n t   invent ion   are  of  the  di- long  chain  q u a t e r n a r y   ammonium 

type ,   having  two  chains  which  contain  an  a v e r a g e   of  from  a b o u t  

16  to  about   22,  p r e f e r a b l y   from  about   16  to  about   18,  c a r b o n  

atoms.  The  remaining  g r o u p s ,   if  any,   a t t ached   to  the  q u a t e r n a r y  

n i t rogen   atom,  are  p r e f e r a b l y   C1  to  C4  alkyl  or  h y d r o x y a l k y l  

g r o u p s .   Al though   it  is  p r e f e r r e d   that   the  long  cha ins   be  a l k y l  

g r o u p s ,   these  chains  can  contain  h y d r o x y   g r o u p s   or  can  c o n t a i n  

he t e roa toms   or  o ther   l inkages ,   such  as  double   or  t r i p l e  

c a r b o n - c a r b o n   bonds ,   and  e s t e r ,   amide,  or  e t h e r   l i n k a g e s ,   a s  

long  as  each  chain  falls  within  the  carbon  atoms  r a n g e s   r e q u i r e d  

given  above.   P r e f e r r e d   cationic  s u r f a c t a n t s   are  those   hav ing   t h e  

f o r m u l a e  

where in   the  R  1  and  R   g r o u p s   contain  an  a v e r a g e   of  from  a b o u t  

16  to  about   22  carbon  atoms,  p r e f e r a b l y   as  alkyl  g r o u p s ,   a n d  

most  p r e f e r a b l y   contain  an  ave rage   of  from  about   16  to  about   18 

carbon  atoms,  R 3  a n d   R 4  a r e   C1  to  C4  alkyl  or  h y d r o x y a l k y l  



g r o u p s ,   and  X  is  any  compatible  anion,  p a r t i c u l a r l y   one  s e l e c t e d  

from  the  g roup  cons is t ing   of  a  halide  ( e . g . ,   c h l o r i d e ) ,  

h y d r o x i d e ,   me thy l su l f a t e ,   or  acetate   a n i o n s .  

Mixtures   of  the  above  s u r f a c t a n t s   are  also  useful   in  t h e  

p r e s e n t   invent ion .   These  cationic  s u r f a c t a n t s   can  also  be  m i x e d  

with  other   types   of  cationic  s u r f a c t a n t s ,   such  as  s u l f o n i u m ,  

p h o s p h o n i u m ,   and  mono-  or  t r i - long  chain  q u a t e r n a r y   ammon ium 

mater ia l s ,   as  long  as  the  amount  of  r equ i red   cat ionic  s u r f a c t a n t  

conta ined   in  the  composi t ion,   falls  with  the  nonionic :  ca t ion ic   r a t i o  

r e q u i r e m e n t s   specif ied  h e r e i n .  

Examples  of  cationic  s u r f a c t a n t s   which  can  be  used  t o g e t h e r  

with  those  r equ i r ed   here in ,   include  those  de sc r i bed   in  U.S.  P a t .  

4 ,259 ,217 ,   Murphy ,   U.S.  Pat.  4 ,222 ,905 ,   Cockre l l ,   U.S.   P a t .  

4 ,260 ,529 ,   Let ton,   and  U.S.  Pat.  4 ,228 ,042 ,   Let ton,   which  a r e  

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

P r e f e r r e d   cationic  s u r f a c t a n t s   include  d i t a l l o w a l k y l d i m e t h y l  

(or  diethyl  or  d i h y d r o x y e t h y l )   ammonium  ch lor ide ,   d i t a l l o w a l k y l -  

d imethylammonium  methyl  sul fa te ,   d i h e x a d e c y l a l k y l   (C16)  d i m e t h y l  

(or  d ie thy l ,   or  d i h y d r o x y e t h y l )   ammonium  ch lo r ide ,   d i o c t o d e c y l -  

alkyl  (C18) -d imethy lammonium  ch lor ide ,   d i e i c o s y l a l k y l - ( C 2 0 )  

dimethylammonium  chlor ide ,   methyl  (I)  tallowalkyl  amido  ethyl  (2)  

tallowalkyl  imidazolinium  methyl  sulfate  (commercial ly  avai lable   a s  

Var isof t   475  from  Ashland  Chemical  Company) ,   or  m i x t u r e s   o f  

those  s u r f a c t a n t s .   Pa r t i cu la r ly   p r e f e r r e d   cationic  s u r f a c t a n t s   a r e  

d i ta l lowalkyld imethylammonium  methyl  su l fa te ,   methyl  (I)  t a l l o w -  

alkyl  amido  ethyl  (2)  tallowalkyl  imidazolinium  methyl  su l f a t e ,   a n d  

mix tures   of  those  s u r f a c t a n t s ,   with  d i t a l l o w a l k y l d i m e t h y l a m m o n i u m  

chlor ide   being  especial ly  p r e f e r r e d .  

The  composit ions  of  the  p r e s e n t   invent ion  can  be  f o r m u l a t e d  

so  as  to  be  s u b s t a n t i a l l y   free  of  e thoxy la t ed   cat ionic  s u r f a c t a n t s  

which  contain  more  than  an  ave rage   of  about  10,  and  p r e f e r a b l y  

free  of  those  which  contain  more  than  an  a v e r a g e   of  about   7 ,  

moles  of  e thy lene   oxide  per  mole  of  s u r f a c t a n t .   It  is  to  be  n o t e d  

that  p o l y e t h o x y l a t e d   cationic  s u r f a c t a n t s   having  r e l a t ive ly   low 

levels  of  e t hoxy la t i on ,   i . e . ,   those  with  less  than  10,  a n d  

p a r t i c u l a r l y   less  than  7,  e thy lene   oxide  g r o u p s   e x h i b i t   b e t t e r  

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



In  one  embodiment   of  the  p r e s e n t   i nven t ion ,   the  d e t e r g e n t  

composi t ions   addi t iona l ly   contain  from  about   2  to  about   25%, 

p r e f e r a b l y   from  about  2  to  about  16%,  and  most  p r e f e r a b l y   f r o m  

about  2  to  about   10%  of  a  fatty  amide  s u r f a c t a n t ,   such  as  ammonia  

amides  ( e . g . ,   coconut   ammonia  amides) ,   d ie thanol   amides ,   a n d  

e t h o x y l a t e d   amides.  In  relation  to  the  n o n i o n i c / c a t i o n i c   s u r f a c t a n t  

sys tem,   the  ratio  of  the  ca t i on i c /non ion ic   mixture   to  the  a m i d e  

component   in  the  composition  is  in  the  range  of  from  about   5:1  to  

about   50:1,  p r e f e r a b l y   from  about  8:1  to  about   25:1:  The  use  o f  

amide  in  prior   art  composi t ions  is  d e s c r i b e d   in  g r e a t e r   detail  in 

U.S.  Pat.  4 ,228 ,044 ,   Cambre,   which  is  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 .   These   amide  components   may  also  be  added   in  small  

amoun t s ,   i . e . ,   from  about  2%  to  about   5%,  to  a c t   as  s u d s  

modif iers .   Speci f ica l ly ,   it  is  bel ieved  that  they  tend  to  boost  t h e  

suds ing   in  an  active  system  which  exh ib i t s   re la t ive ly   low  s u d s i n g ,  

and  d e p r e s s   the  suds ing   in  an  active  system  which  e x h i b i t s  

re la t ive ly   high  s u d s i n g .  

The  composi t ions   of  the  p r e s e n t   invent ion  may  atso  c o n t a i n  

addi t ional   i n g r e d i e n t s   genera l ly   found  in  l a u n d r y   d e t e r g e n t  

compos i t ions ,   at  their   convent iona l   a r t - e s t a b l i s h e d   leve ls ,   as  l ong  

as  these  i n g r e d i e n t s   are  compatible  with  the  nonionic  and  c a t i o n i c  

componen t s   r equ i r ed   here in .   For  example,   the  compos i t ions   c a n  

contain  up  to  about   15%,  p r e f e r a b l y   up  to  about   5%,  and  m o s t  

p r e f e r a b l y   from  about  0.001  to  about  2%,  of  a  suds   s u p p r e s s o r  

component .   Typical  suds  s u p p r e s s o r s   useful  in-  the  c o m p o s i t i o n s  

of  the  p r e s e n t   invent ion  include,   but  are  not  limited  t o ;  

s i l i c o n e - t y p e   suds  s u p p r e s s i n g   add i t ives   which  are  d e s c r i b e d   in 

U.S.  Pat.  3 ,933 ,672 ,   issued  Jan.  20,  1976,  Ba r to lo t t a   et  a l ,  

i n c o r p o r a t e d   herein  by  r e f e rence   and  the  s e l f - e m u l s i f y i n g   s i l i c o n e  

suds  s u p p r e s s o r s ,   d e sc r i bed   in  U.S.  Pat.  4 ,075 ,118 ,   Gault   et  a l ,  

i n c o r p o r a t e d   herein  by  r e f e r ence .   An  example  of  such  a 

compound  is  DB-544,  commercially  avai lable  from  Dow  C o r n i n g ,  

which  conta ins   a  s i loxane /g lyco l   copolymer  t o g e t h e r   with  so l id  

silica  and  a  si loxane  r e s i n .  

Mic roc rys t a l l ine   waxes  having  a  melting  point  in  the  r a n g e  
from  35°C-115°C  and  a  saponi f ica t ion   value  of  less  than  100 



r e p r e s e n t   addi t ional   examples  of  a  p r e f e r r e d   suds  r e g u l a t i n g  

component   for  use  in  the  subject   composi t ions ,   and  are  d e s c r i b e d  

in  detail  in  U.S.  Pat.  4 ,056,481,   Ta te ,   issued  Nov.  1,  1977 ,  

i nco rpo ra t ed   herein  by  r e f e r e n c e .  

Alkyl  phospha t e   e s te r s   r e p r e s e n t   an  addi t ional   p r e f e r r e d  

suds  s u p p r e s s a n t   for  use  here in .   These  p r e f e r r e d   p h o s p h a t e  

es te r s   are  p redominan t ly   monostearyl   phospha te   which ,   in  a d d i t i o n  

t h e r e t o ,   can  contain  di-  and  t r i s t e a r y l   p h o s p h a t e s   and  monooley l  

p h o s p h a t e s ,   which  can  contain  di-  and  trioleyl  p h o s p h a t e s .  
Other   ad junc t   components   which  can  be  inc luded   in  t h e  

composit ions  of  the  p r e s e n t   i nven t ion ,   in  the 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  about   0  to  abu t   40%), 

inc lude   semi-pola r   nonionic  (such  as  t r ialkyl   amine  o x i d e s ) ,  

zwi t ter ionic   and  ampholyt ic   d e t e r g e n c y   c o s u r f a c t a n t s ;   d e t e r g e n c y  

bu i lde r s ;   b leaching  agen t s ;   bleach  a c t i va to r s ;   soil  re lease   a g e n t s ;  

soil  s u s p e n d i n g   agen ts ;   corros ion  inh ib i to r s ;   dyes ;   f i l lers ;   o p t i c a l  

b r i g h t e n e r s ;   ge rmic ides ;   pH  ad jus t ing   agen ts ;   a lka l in i ty   s o u r c e s ;  

h y d r o t r o p e s ;   enzymes;   e n z y m e - s t a b i l i z i n g   agen t s ;   p e r f u m e s ;  

so lven t s ;   c a r r i e r s ;   suds  modif iers ;   opac i f i e r s ;   and  the  l i k e .  

However ,   because   of  the  numerous   and  d ive r se   p e r f o r m a n c e  

a d v a n t a g e s   of  the  p r e s e n t   i nven t ion ,   ce r ta in   c o n v e n t i o n a l  

componen t s ,   such  as  d e t e r g e n t   c o s u r f a c t a n t s   and  d e t e r g e n c y  

b u i l d e r s ,   as  well  as  fabric  sof tening  and  static  control   a g e n t s ,  

will  not  genera l ly   be  n e c e s s a r y   in  a  pa r t i cu l a r   fo rmula t ion ,   g i v i n g  

the  composi t ions  of  the  p r e s e n t   invent ion  a  potent ia l   c o s t  

a d v a n t a g e   over  convent ional   d e t e r g e n t / s o f t e n e r   compos i t ions .   F o r  

env i ronmenta l   reasons   the  composi t ions   of  the  p r e s e n t   i n v e n t i o n  

can  contain  less  than  about  15%  p h o s p h a t e   mate r ia l s .   P r e f e r r e d  

composi t ions  contain  less  than  7%  p h o s p h a t e ,   and  can  even  b e  

s u b s t a n t i a l l y ,   or  totally  free  of  such  p h o s p h a t e   ma te r i a l s ,   w i t h o u t  

excess ive ly   dec reas ing   the  pe r fo rmance   of  the  compos i t i ons .   T h e  

composi t ions  of  the  p r e s e n t   invent ion  p r e f e r a b l y   contain   less  t h a n  

10%,  and  are  p r e f e r a b l y   s u b s t a n t i a l l y   free  of,  s i l icate  m a t e r i a l s .  

P r e f e r r e d   composi t ions  of  the  p r e s e n t   inven t ion   are  a l s o  

s u b s t a n t i a l l y   free  of  c a r b o x y m e t h y l c e l l u l o s e .   Final ly ,   while  t h e  

composi t ions  of  the  p r e s e n t   invent ion  can  contain   ve ry   small  

amounts   of  anionic  mater ia ls ,   such  as  h y d r o t r o p e s   ( e . g . ,   a lka l i  



metal  toluene  su l fonates)  ,   it  is  p r e f e r r e d   that   p a r t i c u l a r   a n i o n i c  

materials   be  conta ined  in  amounts  suf f ic ien t ly   small  such  that   n o t  

more  than  about  10%,  p r e f e r ab ly   not  more  than  about   1%,  of  t h e  

cationic  s u r f a c t a n t ,   contained  in  the  l aundry   so lu t ion ,   is  c o m -  

plexed  by  the  anionic  material .   Such  a  complexing  of  the  a n i o n i c  

material  with  the  cationic  s u r f a c t a n t ,   d ec r ea se s   the  overal l   c l e a n -  

ing  and  fabric  condi t ioning   pe r fo rmance   of  the  c o m p o s i t i o n .  

Sui table   anionic  materials   can  be  selected  based  on  the i r   s t r e n g t h  

of  complexat ion  with  the  cationic  material  inc luded  in  the  c o m p o -  
sition  (as  indicated  by  their   d issocia t ion  c o n s t a n t ) .   T h u s ,   w h e n  

an  anionic  material  has  a  dissociat ion  cons tan t   of  at  least   about   1 

x  10-3  (such  as  sodium  toluene  s u l f o n a t e ) ,   it  can  be  c o n t a i n e d   in 

an  amount  up  to  about  40%,  by  weight ,   of  the  cat ionic   s u r f a c t a n t ;  

and  where  the  anionic  material  has  a  d issoc ia t ion   c o n s t a n t   of  a t  

least  about   1  x  10-5,  but  less  than  about  1  x  10-3,  it  can  b e  

con ta ined   in  an  amount  up  to  about   15%,  by  we igh t ,   of  the  c a t -  

ionic  s u r f a c t a n t .   P r e f e r r e d   composi t ions  are  s u b s t a n t i a l l y   o r  

completely  free  of  such  anionic  m a t e r i a l s .  

Examples  of  c o s u r f a c t a n t s   and  d e t e r g e n c y   b u i l d e r s   which  c a n  

be  used  in  the  composi t ions  of  the  p r e s e n t   invent ion   are  found  in  

U.S.  Pat.  3 ,717 ,630 ,   Booth,  issued  Feb.  20,  1973,  and  U.S.  P a t .  

4 ,259 ,217 ,   Murphy ,   both  of  which  are  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 .   However ,   these  componen t s ,   p a r t i c u l a r l y   the  a n i o n i c  

s u r f a c t a n t s ,   should  be  checked  with  the  p a r t i c u l a r   n o n i o n i c / -  

cationic  s u r f a c t a n t   system  chosen ,   and  used  in  an  amoun t ,   so  a s  

to  be  cer ta in   that   they  will  be  compatible   with  the  n o n i o n i c / -  

cationic  s u r f a c t a n t   s y s t e m .  
The  composi t ions  of  the  p r e s e n t   invent ion   can  be  p r o d u c e d  

in  a  va r i e ty   of  forms,  including  l iquid,   solid,  g r a n u l a r ,   p a s t e ,  

powder   or  s u b s t r a t e   composi t ions .   In  a  p a r t i c u l a r l y   p r e f e r r e d  

embodiment ,   the  composi t ions  of  the  p r e s e n t   inven t ion   are  f o r m u -  

lated  as  l iquids  and  contain  up  to  about   20%  of  a  lower  alkyl  (C1 
to  C4)  alcohol,  p a r t i cu l a r l y   e thanol .   Liquid  compos i t ions   c o n -  

ta ining  lower  levels  of  such  alcohols  ( i . e . ,   about   7  to  12%)  t e n d  



to  exhibi t   less  phase  separa t ion   than  composi t ions   c o n t a i n i n g  

h igher   alcohol  l eve l s .  

The  composit ions  of  the  p r e s e n t   invention  are  used  in  t h e  

l aunder ing   process   by  forming  an  aqueous  solution  c o n t a i n i n g  

from  about  0.01  (100  par ts   per  million)  to  about  0.3%  (3,000  p a r t s  

per  million),  p r e f e r a b l y   from  about  0.02  to  about   0.2%,  and  m o s t  

p r e f e r a b l y   from  about  0.03  to  about   0.15%,  of  the  n o n i o n i c / -  

cationic  d e t e r g e n t   mix ture ,   and  ag i ta t ing   the  soiled  f abr ics   in  t h a t  

solut ion.   The  fabr ics   are  then  r insed  and  d r ied .   When  used  in 

this  manner ,   the  composi t ions  of  the  p r e s e n t   i nven t ion   y i e l d  

except iona l ly   good  pa r t i cu la t e   soil  removal,   and  also  p r o v i d e  
fabric  so f t en ing ,   static  control ,   color  f ideli ty,   and  dye  t r a n s f e r  

inhibition  to  the  l aundered   fabr ics ,   without  r e q u i r i n g   the  use  o f  

any  of  the  o ther   c o n v e n t i o n a l l y - u s e d   fabric  so f t en ing   a n d / o r  

static  control  l aundry   a d d i t i v e s .  

All  p e r c e n t a g e s ,   p a r t s ,   and  ratios  used  herein   are  by  w e i g h t  

unless   o therwise   s p e c i f i e d .  

The  following  non limiting  examples  i l lus t ra te   the  c o m p o s i t i o n s  

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

EXAMPLE  A 

The  following  composi t ions  i l lus t ra te   the  a d v a n t a g e   in 

sof tening  and  an t i s t a t i c   pe r fo rmance   for  the  invent ion   as  c o m p a r e d  

to  convent ional   composi t ions  conta in ing   only  conven t iona l   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 .  



The  static  control  r ead ings   were  ob ta ined   as  f o l l ows :  

A  load  of  clothing  was  washed  in  a  full  size  w a s h i n g  

machine,   using  the  composition  given  above  at  a  u s a g e  
c o n c e n t r a t i o n   of  about  1750  par ts   per  million  in  17)  gal lons  o f  

95°F  (35°C)  wate r ,   having  a  h a r d n e s s   of  about   7  g r a i n s   p e r  

gallon.  The  composit ion  had  a  pH  of  about   8  in  the  l a u n d r y  

solut ion.   The  load  cons i s ted   of  about   33  pieces  of  c lo th ing   a n d  

conta ined   cot ton,   p o l y e s t e r / c o t t o n ,   nylon  and  p o l y e s t e r   m a t e r i a l s ,  

and  acryl ic .   The  washed  load  was  s u b s e q u e n t l y   placed  in  a n  

automatic   d r y e r ,   the  drum  of  which  had  been  c leaned   with  a n  

a l coho l - soaked   cloth,   and  dried  for  a  period  of  60  minu te s .   T h e  

fabric  load  was  then  removed  from  the  d r y e r   and  placed  in  a 

g r o u n d e d   Faraday   Cage.  The  overall  cha rge   r ead ing   of  t h e  

mater ia ls   in  the  Faraday  Cage  was  read  and  r e c o r d e d   a s  



individual   items  were  removed  from  the  Cage.  When  all  t h e  

fabrics   had  been  removed,   the  total  voltage  cha rge   for  the  f a b r i c  

load  could  be  d e t e r m i n e d .  

Softening  is  de te rmined   by  g rad ing   with  expe r t   g r a d e r s   w h o  

used  a  g rad ing   scale  of  0  to  4  in  which  0  is  equal;   1  is  "!  t h i n k  

this  one  is  b e t t e r . " ;   2  is  "I  know  this  one  is  a  little  b e t t e r . " ;   3 

is  "This  one  is  a  lot  b e t t e r . " ;   and  4  is  "This  one  is  a  whole  lo t  

b e t t e r .   A  d i f fe rence   of  about  3/4  is  s i g n i f i c a n t .  

Cleaning  was  de te rmined   by  g rad ing   s t a n d a r d l y   s o i l e d  

and  l aundered   swatches   with  expe r t   g r a d e r s   using  the  s t a n d a r d  

g rad ing   scale  p rev ious ly   d e s c r i b e d .   A  d i f fe rence   of  abou t   3/4  is  

s ign i f ican t   as  an  average   for  all  of  the  stained  s w a t c h e s .  

The  sof tening  g rades   for  A  and  B  as  compared   to  the  b a s e  

were  1.6  to  1.9  which  are  s ign i f i can t .   C  was  compared   to  t h e  

base  and  was  essent ia l ly   equal  in  cleaning  and  s ta t ic   con t ro l ,   b u t  

was  supe r io r   in  so f ten ing .   The  g r a d e s   were  s o f t e n i n g  =   1; 

cleaning  ( a v e r a g e )  =   .1;  and  static  control  (total  v o l t s / c l i n g s )  =  

52/2  for  base  and  42/0  for  C.  D,  E,  F,  and  G  were  t e s t e d  

agains t   the  base  for  sof tness   and  c leaning  at  t he  ½   cup  l e v e l .  

The  sof tening  resu l t s   vs.  base  were  D  =  - .2 ,   E  =  - . 2 ,   F  =  - . 2 ,  

and  G  =  0  wh ich   are  all  n o n s i g n i f i c a n t .   The  c lean ing   a v e r a g e s  

were  D  =  . 7 ,   E  =  .1,  F  =  0,  and  G  =  1.0  of  which  only  the  l a s t  

resul t   is  s ign i f i can t .   The  invent ion  provides   equal  or  b e t t e r  

c leaning.   With  respec t   to  static  only,  H  is  e q u i v a l e n t   to  the  b a s e  

with  only  one  half  of  the  static  a g e n t .  
Similar  resu l t s   are  obtained  when  the  cationic  s u r f a c t a n t   in 

Composition  A  is  r ep laced ,   in  whole  or  in  par t ,   by  d i t a l l o w a l k y l -  

dimethylammonium  methyl  su l fa te ,   d i t a l l o w a l k y l d i m e t h y l a m m o n i u m  

iodide,  d i h e x a d e c y l a l k y l d i m e t h y l a m m o n i u m   ch lor ide ,   d i h e x a d e c y l -  

a l k y l d i h y d r o x y l e t h y l a m m o n i u m   methyl  su l fa te ,   d i o c t a d e c y l a l k y l -  

dimethylammonium  ch lor ide ,   d ie icosyla lkyl   methyl  ethyl  ammon ium 

chlor ide ,   d ie icosylalkyl   d imethylammonium  bromide ,   methyl  ( I )  

tallowalkyl  amido  ethyl  (2)  tallowalkyl  imidazolinium  methyl  s u l f a t e ,  

or  mix tures   of  these  s u r f a c t a n t s .  

Subs t an t i a l l y   similar  resul t s   are  also  ob ta ined   where   t h e  

nonionic  s u r f a c t a n t   in  Composition  A  is  r ep laced ,   in  whole  or  in 



par t ,   by  the  condensa t ion   p roduc t   of  C14-15  alcohol  with  2 . 2 5  

moles  of  e thy lene   oxide;  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  7  moles  of  e thylene   oxide;  the  c o n d e n s a t i o n   p r o d u c t  

of  C12-15  alcohol  with  9  moles  of  e thy lene   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 thy lene   ox ide ,   w h i c h  

is  s t r i p p e d   so  as  to  remove  lower  e thoxy la te   and  n o n e t h o x y l a t e d  

f r ac t ions ;   the  condensa t ion   p roduc t   of  coconut   alcohol  with  5 

moles  of  e thy lene   oxide;  the  condensa t ion   p r o d u c t   of  c o c o n u t  

alcohol  with  6  moles  of  e thy lene   oxide;  the  c o n d e n s a t i o n   p r o d u c t  

of  C12-15  alcohol  with  7  moles  of  e thy lene   oxide;  the  c o n d e n s a t i o n  

p r o d u c t   of  tallow  alcohol  with  9  moles  of  e thy lene   oxide;   a  1:1  b y  

weight   mixture   of  the  condensa t ion   p r o d u c t   of  C12-15  alcohol  w i t h  

7  moles  of  e thy lene   oxide  and  the  condensa t ion   p r o d u c t   of  C14-15  
alcohol  with  7  moles  of  e thy lene   oxide;  and  o ther   m i x t u r e s   o f  

those  s u r f a c t a n t s .  

Excel lent   r esu l t s   are  also  obta ined  where  the  ratio  o f  

nonionic  s u r f a c t a n t   to  cationic  s u r f a c t a n t   used  in  Composi t ion  A  is  

about   2:1,  3:1,  3 .5 :1 ,   4 .5 :1 ,   5:1,  6:1  or  8 : 1 .  

Excel lent   cleaning  resu l t s   are  also  obta ined  where   the  a b o v e  

composit ion  addi t iona l ly   conta ins   monoe thanolamine ,   d i e t h a n o l a m i n e  

or  t r i e t h a n o l a m i n e ,   as  an  alkal ini ty  s o u r c e .  

Similar  pe r fo rmance   is  also  ob ta ined   where  the  c o m p o s i t i o n s  

contain  a  silicone  suds  s u p p r e s s o r   se lected  from  the  g r o u p   c o n -  

s is t ing  of  t r i m e t h y l - ,   d i e thy l - ,   d i p r o p y l - ,   d i b u t y l - ,   m e t h y l e t h y l - ,  

pheny lme thy l   po lys i loxane ,   and  mix tures   thereof ;   a  p e t r o l a t u m   o r  

oxidized  pe t ro la tum  wax;  a  F i s c h e r - T r o p s c h   or  o x i d i z e d  

F i s c h e r - T r o p s c h   wax;  ozoker i te ;   ce res in ;   montan  wax;  b e e s w a x ;  

candel i l la ;   or  c a r n a u b a   w a x .  



I.  A  low  phospha t e   l aundry   d e t e r g e n t   composi t ion,   hav ing   a  pH 
in  the  laundry   solution  of  g r e a t e r   than  about  7,  compr i s ing   f r o m  
about  5%  to  about  100%  of  a  s u r f a c t a n t   mixture  c o n s i s t i n g   e s s e n -  

tially  o f :  

(a)  a  nonionic  d e t e r g e n t   s u r f a c t a n t   having  an  HLB  of  f r o m  

5  to  about  14,  or  a  mixture  of  such  s u r f a c t a n t s ;  

(b)  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  t h e  

formula  R O ( R ' O ) y ( Z ) x   where  R  is  an  a lkyl ,   h y d r o x y -  

alkyl,   a l k y l p h e n y l ,   h y d r o x y a l k y l p h e n y l ,   a l k y l b e n z y l ,   o r  
mixtures   the reof ,   said  alkyl  g roups   con ta in ing   f r o m  

about   8  to  about  18  carbon  atoms;  where  each  R'  c o n -  
tains  from  2  to  about   4  carbon  atoms  and  y  is  from  0  to  

about  12;  and  where  each  Z  is  a  moiety  de r i ved   from  a 

reduc ing   s accha r ide   conta in ing   5  or  6  ca rbon   a t o m s ,  
and  x  is  a  number   from  about   1½  to  about   10;  a n d  

(c)  a  q u a t e r n a r y   ammonium  cationic  s u r f a c t a n t   having  2 

chains  which  contain  an  ave rage   of  from  about   16  to  

about  22  carbon  atoms,  or  a  mixture   of  such  s u r f a c -  

t a n t s ;  

the  ratio  of  (a)  to  (b)  being  from  about  7:1  to  about   0:1,   a n d  

the  ratio  of  (a)  +  (b)  to  (c)  being  in  the  range  of  from  about   2 :1  

to  about   1 2 : 1 .  

2.  A  composition  accord ing   to  Claim  1  wherein  the  ratio  of  (a)  + 

(b)  to  (c)  is  from  about  3:1  to  about  9 : 1 .  

3.  A  composit ion  accord ing   to  Claim  2  wherein   the  c a t i o n i c  

s u r f a c t a n t   is  selected  from  the  g roup  cons is t ing   o f  



or  mix tures   t he r eo f ,   wherein  the  R  
1  and  R   g r o u p s   conta in   a n  

a v e r a g e   of  from  about   16  to  about  22  carbon  atoms,  R 3  a n d   R4 

are  C   to  C4  alkyl  or  h y d r o x y a l k y l   g r o u p s ,   and  X  is  an  a n i o n  

se lec ted   from  the  g roup   cons i s t ing   of  halide,   h y d r o x i d e ,   m e t h y l  

su l fa te ,   or  a c e t a t e .  

4.  A  composit ion  accord ing   to  Claim  3  wherein   R  1  and  R2  a r e  

alkyl  g r o u p s .  

5.  A  composit ion  accord ing   to  Claim  4  w h e r e i n ,   the  n o n i o n i c  

s u r f a c t a n t   has  the  formula  R (OC2H4)n  OH  wherein   R  is  a  p r i m a r y  

alkyl  chain  con ta in ing   an  ave rage   of  from  about   10  to  about   18 

carbon   atoms  and  n  is  an  ave rage   of  from  about   2  to  about   9.  

6.  A  composit ion  accord ing   to  Claim  5  where in   the  n o n i o n i c  

s u r f a c t a n t   is  se lected  from  the  g roup   cons i s t ing   of  the  c o n d e n -  

sation  p r o d u c t   of  C14-15  alcohol  with  2.25  moles  of  e t h y l e n e  

oxide;  the  condensa t i on   p r o d u c t   of  C14-15  alcohol  with  7  moles  o f  

e thy lene   oxide;  the  condensa t i on   p roduc t   of  C12-15  alcohol  with  7 

moles  of  e thy lene   oxide;  the  condensa t i on   p r o d u c t   of  C12-15  
alcohol  with  9  moles  of  e thy lene   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 thy lene   oxide ,   and  the  s a m e  

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

n o n e t h o x y l a t e d   f r ac t ions ;   the  condensa t i on   p r o d u c t   of  C9-11 
alcohol  with  8  moles  of  e thy lene   oxide,   which  is  s t r i p p e d   so  as  to  

remove  lower  e t hoxy l a t e   and  n o n e t h o x y l a t e d   f r ac t ions ;   the  c o n d e n -  

sation  p r o d u c t   of  coconut   alcohol  with  5  moles  of  e t h y l e n e   o x i d e ;  

the  c o n d e n s a t i o n   p r o d u c t   of  coconut   alcohol  with  6  moles  o f  

e thy lene   oxide;  the  condensa t i on   p r o d u c t   of  tallow  alcohol  with  9 

moles  of  e thy lene   oxide;  and  mix tures   t h e r e o f .  



7.  A  composition  accord ing   to  Claim  6  wherein   the  c a t i o n i c  

s u r f a c t a n t   is  selected  from  the  g roup  cons i s t ing   of  d i t a l l o w -  

a lkyld imethylammonium  ch lor ide ,   d i t a l l o w a l k y l d i m e t h y l a m m o n i u m  

methyl  sul fa te ,   d i h e x a d e c y l a l k y l d i m e t h y l a m m o n i u m   ch lo r ide ,   d i o c t a -  

decy la lky ld imethy lammonium  ch lor ide ,   d i e i c o s y l a l k y l d i m e t h y l -  

ammonium  chlor ide ,   methyl  (I)  tallowalkyl  amido  ethyl  (2)  t a l l o w -  

alkyl  imidazolinium  methyl  su l fa te ,   and  mix tures   t h e r e o f .  

8.  A  composition  accord ing   to  Claim  7  where in   the  c a t i o n i c  

s u r f a c t a n t   is  d i ta l lowalkyld imethylammonium  c h l o r i d e .  

9.  A  composition  according   to  Claims  1,  2,  3,  4,  5,  6,  7,  or  8 

wherein  (b)  has  the  formula  R 2 ( ( C 2 H 4 O ) t ( g l y c o s y l ) x   where in   R  2 

is  selected  from  the  group  cons i s t ing   of  a lkyl ,   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  mix tu res   t h e r e o f ,   t  is 

from  0  to  about  25,  the  glycosyl  moiety  is  de r ived   from  g l u c o s e ,  

and  x  is  from  about  Ii  to  about  3.  

10.  A  composition  according   to  Claim  9  wherein  the  ratio  of  ( a )  

to  (b)  is  from  about  3:1  to  about  1 : 3 .  
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