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FIELD  OF  THE  INVENTION 

This  invent ion   re la tes   to  d e t e r g e n t   composi t ions  and  w a s h  

solut ions  and,   in  p a r t i c u l a r   to a  specific  emulsif ier   system  for  u s e  
In  said  composi t ions   and  solut ions  to  p rov ide   enhanced   g rease   a n d  

oily  soil  removal  from  fabr ics ,   even  at  re la t ive ly   low  w a s h i n g  

t e m p e r a t u r e s .  
BACKGROUND  OF  THE  INVENTION 

The  formulat ion  of  cleaning  composi t ions   with  mix tures   o f  

s u r f a c t a n t s   in  o rder   to  obtain  improved  d e t e r g e n c y   or  c o n t r o l l e d  

suds  formation  is  well  known  in  the  d e t e r g e n t   ar t .   More  e s p e c i a l -  

ly  the  b lending  of  d i f f e r e n t   s u r f a c t a n t   types   for  this  pu rpose   is 

well  u n d e r s t o o d   and  numerous   mix tu res   e . g . ,   of  nonionic  a n d  

anionic  or  zwi t te r ion ic   s u r f a c t a n t s   or  of  anionic ,   nonionic  a n d  

cationic  s u r f a c t a n t s   have  b e e n   d i sc losed .   Typical  examples  o f  

mixtures   of  the  b inary   type  are  d e s c r i b e d   in  U.S.  Pat.  No. 

4 ,102,823,   Matheson  et  ai . ,   issued  J a n u a r y   25,  1978,  and  U . S .  

Pat.  N o .  3 , 9 2 0 , 5 6 9 ,   issued  November  18,  1975;  and  examples  o f  

t e r n a r y   mix tures   are  p rov ided   by  U.S.  Pat.  No.  4 ,321,165,   Smi th  

et  al . ,   issued  March  23,  1982,  U.S.  Pat.  No.  3 ,915,882,   N i r s ch l  

et  al . ,   issued  October   28,  1975,  and  Br i t i sh   Pat.  Nos.  8 7 3 , 2 1 4 ,  

Brun t   et  a l . ,   pub l i shed   July  19,  1961,  and  614,297,  G e n e r a l  

Aniline  and  Film,  pub l i shed   Augus t   9,  1950. 

It  has  now  been  found  that  cer ta in   g lycery l   m o n o e s t e r s ,  

specif ical ly  the  g lycery l   monoes te rs   of  C10  and  C12  a l i p h a t i c  

ca rboxyl ic   acids,   when  used  In  combinat ion  with  each  other   in 

d e t e r g e n t   solut ions   conta in ing  conven t iona l   s u r f a c t a n t s ,   c a n  

provide  improved  removal  of  oily  soils  from  said  fabr ics ,   even  a t  

the  lower  washing  t e m p e r a t u r e s   which  are  tending  to  become  

common  in  household   l a u n d e r i n g .  

Glyceryl  monoes te r s   of  fatty  acids  are  s u r f a c t a n t s   e m p l o y e d  

primari ly  as  emuls i f ie rs   in  the  foods  i n d u s t r y   but  their  low  s o l u -  

bility  in  water  has  genera l ly   tended  to  d i s c o u r a g e   their   use  in 



d e t e n g e n t   composi t ions  d e s i g n e d   for  use  In  a q u e o u s   media .  

Br i t i sh   Pat.  No.  1 ,564 ,507 ,   Uni lever ,   pub l i shed   April  10,  1980, 

d i sc loses   aqueous   bath  foam  composi t ions   compr i s ing   from  1  to  50% 

by  weight   of  g lyceryl   m o n o e s t e r s   of  C8-C14  fat ty  acids  with  f rom 

5%  to  50%  by  weight  of  anionic   s u r f a c t a n t s .   The  composi t ions   a r e  

i n t e n d e d   for  personal   c l eans ing   ( e . g . ,   bath  and  shower )   use  a n d  

fo r   washing  of  d ishes   and  f ab r i c s .   The  pa t en t   emphas izes   low 

so lubi l i ty   of  the  fatty  m o n o g l y c e r i d e s   as  fac i l i ta t ing   their   d e p o -  

sition  on  skin.   The  i n t e n d e d   funct ion  of  the  m o n o g l y c e r i d e s   in 

the  said  composi t ions  is  as  skin  emollient,-   r a t h e r   t h a n .   as  a n  

a d j u n c t   to  d e t e r g e n c y .  

J a p a n e s e   Patent   Appl ica t ion   No.  73500/73,  Ajinomoto,   I n c . ,  

p u b l i s h e d   March  11,  1975,  d i sc loses   a  liquid  d e t e r g e n t   compos i t i on  

compr i s ing   an  N-long  chain  acy la ted   amino  acid  salt  and  a  f a t t y  

acid  nonionic  s u r f a c t a n t ,   which  can  be  g lyce ry l   m o n o s t e a r a t e ,  

op t iona l ly   in  the  p r e s e n c e   of  a  s e q u e s t e r i n g   a g e n t   such  as  EDTA,  

NTA  or  c i t r a t e .   Here,   a lso,   the  emphasis   is  on  the  funct ion  o f  

the  monog lyce r ide   as  a  skin  cond i t ion ing   a g e n t .  

U.S.   Pat.  N o .  4 , 1 9 2 , 7 6 1 ,   Peltre  et  a l . ,   i s sued  March  11,  

1980  t eaches   the  use  of  g lyce ry l   fatty  e s t e r s   con t a in ing   at  l e a s t  

16  carbon   atoms  as  c o m p o n e n t s   of  suds  s u p p r e s s i n g   sys tems  f o r  

d e t e r g e n t   compos i t ions ,   inc luding   anionic  and  nonionic   s u r f a c -  

t a n t s .  

Glyceryl   monoes t e r s   of  C12-C18  fatty  acids  have  also  b e e n  

d i sc losed   as  componen t s   of  d r y e r - a d d e d   shee t   s u b s t r a t e   f a b r i c  

so f t en ing   compos i t ions ,   examples   of  such  d i s c l o s u r e s   being  t h o s e  

in  U.S.   Pat.  No.  4 , 0 0 0 , 3 4 0 ,   Murphy  et  a l . ,   i ssued  December   28,  

1976;  U.S.   Pat.  No.  3 , 6 3 2 , 3 9 6 ,   P e r e z - Z a m o r a ,   i ssued  J a n u a r y   4 ,  

1972;  and  Br i t i sh   Pat.  No.  1 ,571 ,527 ,   Norr is ,   p u b l i s h e d   July  16, 

1980.  

It  is  the  object  of  the  p r e s e n t   invent ion  to  p r o v i d e   e m u l s i f i e r  

compos i t ions   for  l aundry   use  which  improve  the  oily  soil  removal  

capab i l i t i e s   of  said  compos i t ions   in  aqueous   so lu t ion ,   p a r t i c u l a r l y  

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



1  SUMMARY  OF  THE  INVENTION 

The  invent ion  is  d i r e c t e d   to  a  emuls i f ier   system  fo r  

improving   the  oily  soil  removal  p r o p e r t i e s   of  l aundry   d e t e r g e n t s ,  
the  said  emulsif ier   system  compr i s ing   a  mixture  of  g lyce ry l   mono-  

l a u r i n : g l y c e r y l   monocaprin  in  a  weight  ratio  of  80:20  to  

7 0 : 3 0 .  

DETAILED  DESCRIPTION  OF  THE  INVENTION 

Broad ly ,   the  p r e s e n t   invent ion   comprises   a  e m u l s i f i e r  

sys tem  compris ing  a  mix ture   of  g lyceryl   m o n o l a u r a t e : g l y c e r y l  

m o n o c a p r a t e   in  a  weight  ratio  of  80:20  to  . 7 0 : 3 0 .  

This  emuls i f ie r   system  is  espec ia l ly   effect ive  in  improving  the  oily 

soil  removal  pe r fo rmance   of  conven t iona l   l aundry   d e t e r g e n t s   at  low 

wash  t e m p e r a t u r e s ,   e . g . ,   60°-95°F  ( 1 5 ° - 3 5 ° C ) .   N e i t h e r  

componen t   alone  is  as  e f fec t ive   as  the  combinat ion  at  these  low 

t e m p e r a t u r e s .  

The  invent ion  also  compr i ses   d e t e r g e n t   composi t ions   c o m p r i s -  

ing  from  5%  to  60%  of  an  anionic  or  e t h o x y l a t e d  

nonionic   s u r f a c t a n t   from  about   5%  to  about  60%  of  the  emul -  

sifier  sys tem  and  from  0%  to  60%  of  a  s e q u e s t e r i n g   b u i l d e r .  

All  ratios  and  p e r c e n t a g e s   herein  are  "by  weight"   u n l e s s  

o t h e r w i s e   s t a t e d .  

The  Emulsif ier   S y s t e m  

The  emulsif ier   sys tem  of  the  p r e s e n t   inven t ion   com-  

p r i s e s   a  mixture   of  m o n o l a u r i n : m o n o c a p r i n   in  a  weight   ratio  o f  

80:20  to  50:50,  p r e f e r a b l y   about   80:20  to  7 0 : 3 0 .  

The  g lyceryl   e s t e r s   useful   in  the  p r e sen t   invent ion   are  t h e  

m o n o e s t e r s   of  C10  and  C12  a l iphat ic   carboxyl ic   ac ids ,   i . e . ,   c a p r i c  

and  lauric  acid.  The  c a rboxy l i c   acids  may  be  de r i ved   from 

na tu ra l   sources   i . e . ,   v e g e t a b l e   oils  or  animal  fats ,   or  may  be  

s y n t h e t i c   in  origin  i . e . ,   from  olefin  bu i ld -up   or  Oxo  s y n t h e s i s .  

The  p r e p a r a t i o n   of  g lyce ry l   monoes ters   is  well  known  in  t h e  

a r t ,   and  is  convent iona l ly   c a r r i ed   out  by  means  of  a  two  s t a g e  

p roces s   involving  partial  g l y c e r o l y s i s   of  t r i g l y c e r i d e ,   followed  b y  

molecular   dis t i l la t ion.   Al though   it  is  p r e f e r r e d   that  the  m o n o e s t e r  

compr i ses   at  least  90%,  most  p r e f e r a b l y   at  least  95%  by  weight  o f  

the  g lycery l   ester   componen t ,   e s t e r s   of  monoes ter   con ten t   of  70% 



can  be  used  in  which  the  major  por t ion   of  the  remainder   is  u s u -  

ally  the  d i e s t e r   t o g e t h e r   with  minor  p r o p o r t i o n s   of  g lycer in   a n d  

fatty  acid.  The  level  of  tri  e s te r   ( i . e . ,   the  s t a r t i ng   t r i g l y c e r i d e )  

should  be  minimized  and  should  not  exceed  1%  by  weight  of  t h e  

es te r   c o m p o n e n t ,   as  It  c o n s t i t u t e s   a  c lean ing   load.  Sepa ra t ion   o f  

the  des i red   monoes t e r   or  monoes te r   f rac t ion   from  the  g l y c e r o l y s i s  

react ion  mix tu re   is  normally  c a r r i ed   out  by  means  of  v a c u u m  

d i s t i l l a t i o n .  

In  the  case  of  the  g lycery l   m o n o c a p r a t e ,   It  may  be  m o r e  

c o n v e n i e n t   to  e s t e r i f y   the  g lycer in   with  capr ic   acid.  This  t e c h -  

nique  also  has  to  be  used  where  s y n t h e t i c a l l y   der ived  fat ty  a c i d s  

are  employed  in  the  monoes ter   s y n t h e s i s .  

In  o rde r   to  p rov ide   the  g rease   and  oily  soil  removal  b e n e f i t s  

ob ta inab le   with  d e t e r g e n t   compos i t ions   in  a cco rdance   with  t h e  

i nven t ion ,   the  d e t e r g e n t   composit ion  should   contain  from  5% 

to  60%  ( p r e f e r a b l y   from  20%  to  . 45%,  most  p r e f -  

e rab ly   from  25%  to  35%)  of  the  m o n o l a u r i n : m o n o c a p r i n  

emuls i f ier   s y s t e m .  

The  amount   of  a  composit ion  added   to  a  l aunder ing   s o l u t i o n  

should  be  such  as  to  p roduce   a  c o n c e n t r a t i o n   of  f rom 

0.005%  to  0.25%,  p r e f e r a b l y   from  0.01%  to  0.015%  o f  

the  emuls i f ier   sys tem  in  the  s o l u t i o n .  

S u r f a c t a n t s  

S u r f a c t a n t s   comprise   from  5%  to  60%,  p r e f e r a b l y   from  25%  t o  

50%,  most  p r e f e r a b l y   from  35%  to  45%  of  the  d e t e r g e n t   c o m p o s i t i o n s  

he re in .   P r e f e r a b l y   the  s u r f a c t a n t s   are  anionic ,   but  nonionics   c a n  

be  u sed ,   e i the r   alone  or  in  combinat ion  with  a n i o n i c s .  

The  anionic  s u r f a c t a n t   can  be  any  one  or  more  of  the  m a t e -  

rials  used  c o n v e n t i o n a l l y   in  l aundry   d e t e r g e n t s ,   and  include  f a t t y  

acid  soaps  such  as  sodium  or  po tass ium  salts  of  C   to  C20  f a t t y  

acids  as  well  as  s y n t h e t i c   anionic  s u r f a c t a n t s .   Suitable  s y n t h e t i c  

anionic  s u r f a c t a n t s   are  w a t e r - s o l u b l e   salts  of  alkyl  benzene   s u l -  

fona te s ,   alkyl  s u l f a t e s ,   aikyl  po lye thoxy   e ther   su l fa t e s ,   p a r a f f i n  

s u l f o n a t e s ,   a lpha -o le f in   su l fona t e s ,   a l p h a - s u l p h o - c a r b o x y l a t e s   a n d  



their;   e s t e r s ,   alkyl  g lycery l   e ther   su l fona tes ,   fat ty  acid  mono-  

g l y c e r i d e   su l fa tes   and  s u l f o n a t e s ,   alkyl  phenol  po lye thoxy   e t h e r  

s u l f a t e s ,   2 -acy loxy   a l k a n e - 1 - s u l f o n a t e s ,   and  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 .  

A  p a r t i c u l a r l y   su i tab le   class  of  anionic  s u r f a c t a n t s   i n c l u d e s  

w a t e r - s o l u b l e   sa l t s ,   p a r t i c u l a r l y   the  alkali  metal,  and  a l k a n o l -  

ammonium  salts  of  o rganic   su l fur ic   reaction  p r o d u c t s   having  in 

the i r   molecular   s t r u c t u r e   an  alkyl  or  alkaryl  g r o u p   c o n t a i n i n g  

from  8  to  22,  especia l ly   from  10  to  20  carbon  atoms  and  a  s u l f o n i c  

acid  or  su l fur ic   acid  es te r   g r o u p .   ( Included  in  the  term  " a l k y l "  

Is  the  alkyl  port ion  of  acyl  g r o u p s ) .   Examples  of  this  g roup   o f  

s y n t h e t i c   d e t e r g e n t s   which  form  par t   of  the  d e t e r g e n t   c o m p o s i -  

tions  of  the  p r e s e n t   invent ion   are  the  sodium  and  po tass ium  a lky l  

s u l f a t e s ,   especia l ly   those  ob ta ined   by  sulfat ing  the  h ighe r   a l c o h o l s  

(C8-C18)   carbon  atoms  p r o d u c e d   by  reducing   the  g l y c e r i d e s   o f  

tallow  or  coconut   oil  and  sodium  and  potassium  alkyl  b e n z e n e  

s u l f o n a t e s ,   in  which  the  alkyl  g roup   contains   from  9  to  15,  e s p e -  

cially  11  to  13,  carbon  atoms,   in  s t r a igh t   chain  or  b r a n c h e d   c h a i n  

c o n f i g u r a t i o n ,   e . g . ,   those  of  the  type  desc r ibed   in  U.S.  Pat  Nos .  

2 ,220,099  and  2 ,477,383  and  those  p r epa red   from  a l k y l b e n z e n e s  

obta ined   by  a lkylat ion  with  s t r a i g h t   chain  c h l o r o p a r a f f i n s   ( u s i n g  

aluminum  t r i ch lo r ide   ca ta lys i s )   or  s t r a igh t   chain  olefins  ( u s i n g  

h y d r o g e n   f luoride  c a t a l y s i s ) .   Especially  va luable   are  l i n e a r  

s t r a i g h t   chain  alkyl  b e n z e n e   su l fona tes   in  which  the  ave rage   o f  

the  alkyl  g roup   is  11.8  carbon  atoms,  a b b r e v i a t e d   as  C11.8  LAS,  

and  C12-C15  methyl  b r a n c h e d   alkyl  s u l f a t e s .  

Other   anionic  d e t e r g e n t   compounds   herein  include  the  s o d i u m  

C10-18  alkyl  g lyceryl   e the r   s u l f o n a t e s ,   especial ly  those  e t he r s   o f  

h igher   alcohols  d e r i v e d   from  tallow  and  coconut   oil;  sod ium 

coconut   oil  fat ty  acid  monoglycer ide   su l fonates   and  su l f a t e s ;   a n d  

sodium  or  potass ium  salts  of  alkyl  phenol  e t hy l ene   oxide  e t h e r  

sulfate   con ta in ing   1  to  10  units  of  e thy lene   oxide  per  molecule  a n d  

wherein   the  alkyl  g r o u p s   contain  8  to  12  carbon  a t o m s .  



Other   useful   anionic  d e t e r g e n t   compounds   herein   include  t h e  

w a t e r - s o l u b l e   salts  or  e s t e r s   of  a l p h a - s u l f o n a t e d   fat ty  a c i d s  

con ta in ing   from  6  to  20  ca rbon   atoms  in  the  fat ty  acid  g roup  a n d  

from  1  to  10  carbon  atoms  in  the  e s te r   g roup ;   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 - l - s u l f o n i c   acids  con ta in ing   from  2  to  9  c a r b o n  

atoms  in  the  acyl  g r o u p   and  from  9  to  23  carbon  atoms  in  t h e  

alkane  moiety;  alkyl  e the r   su l f a t e s   con ta in ing   from  10  to  18, 

especia l ly   12  to  16,  ca rbon   atoms  in  the  alkyl  g roup   and  from  1  to  

12,  espec ia l ly   1  to  6,  more  espec ia l ly   1  to  4  moles  of  e t h y l e n e  

oxide;  w a t e r - s o l u b l e   salts  of  olefin  su l fona tes   con ta in ing   from  12. 

to  24,  p r e f e r a b l y   14  to  16,  ca rbon   atoms,  espec ia l ly   those  made  

by  react ion  with  su l fur   t r iox ide   followed  by  neu t r a l i z a t i on   u n d e r  

condi t ions   such  that   any  su l t ones   p r e s e n t   are  h y d r o l y z e d   to  t h e  

c o r r e s p o n d i n g   h y d r o x y   a lkane   s u l f o n a t e s ;   w a t e r - s o l u b l e   salts  o f  

paraf f in   su l fona te s   con ta in ing   from  8  to  24,  especia l ly   14  to  18 

carbon  atoms,   and  b e t a - a l k y l o x y   a lkane  su l fona te s   con ta in ing   f rom 

1  to  3  carbon  atoms  in  the  alkyl  g roup   and  from  8  to  20  c a r b o n  

atoms  in  the  alkane  m o i e t y .  

The  a lkane  chains   of  the  foregoing   n o n - s o a p   anionic  s u r -  

f ac t an t s   can  be  de r ived   from  na tu ra l   sources   such  as  coconut   oil 

or  tallow,  or  can  be  made  s y n t h e t i c a l l y   as  for  example  using  t h e  

Ziegler  or  Oxo  p r o c e s s e s .   Water  solubi l i ty   can  be  ach ieved   b y  

using  alkali  metal,  ammonium  or  a lkanolammonium  cat ions;   sod ium 

is  p r e f e r r e d .  

Sui tab le   fat ty  acid  soaps  can  be  se lected  from  the  o r d i n a r y  

alkali  metal  (sodium,   p o t a s s i u m ) ,   ammonium,  and  a lky lo lammonium 

salts  of  h igher   fat ty  acids  con ta in ing   from  8  to  24,  p r e f e r a b l y  

from  10  to  22  and  espec ia l ly   from  16  to  22  ca rbon   atoms  in  t h e  

alkyl  chain .   Sui table   fa t ty   acids  can  be  ob ta ined   from  n a t u r a l  

sources   such  as,  for  i n s t a n c e ,   from  soybean   oil,  cas to r   oi l ,  

tallow,  whale  and  fish  oils,  g r e a s e ,   lard  and  mix tu re s   t h e r e o f ) .  

The  fat ty  acids  also  can  be  s y n t h e t i c a l l y   p r e p a r e d   ( e . g . ,   by  t h e  

oxidat ion  of  pe t ro l eum,   'or  by  h y d r o g e n a t i o n   of  carbon  monox ide  

by  the  F i s c h e r - T r o p s c h   p r o c e s s ) .   Resin  acids  are  sui table   s u c h  

as  rosin  and  those  resin  acids  in  tall  oil.  Naph then i c   acids  a r e  



also  s u i t a b l e .   Sodium  and  potass ium  soaps  can  be  made  by  d i r e c t  

s apon i f i ca t ion   of  the  fats  and  oils  or  by  the  n e u t r a l i z a t i o n   of  t h e  

free  fa t ty   acids  which  are  p r e p a r e d   in  a  s epa ra t e   m a n u f a c t u r i n g  

p r o c e s s .   P a r t i c u l a r l y   useful  are  the  sodium  and  po tass ium  s a l t s  

of  the  m ix tu re s   of  fatty  acids  de r ived   from  tallow  and  h y d r o g -  

ena ted   fish  oi l .  

In  p r e f e r r e d   s u r f a c t a n t   sys tems  the  anionic  s u r f a c t a n t s  

should  be  n o n e t h o x y l a t e d ,   as  such  s u r f a c t a n t s   show  s u p e r i o r  

g r ea se   and  oily  soil  removal  capab i l i ty .   P r e f e r a b l y   also  t h e  

s u r f a c t a n t s   are  of  the  su l fona te   or  sulfate   type  and  mix tu res   o f  

anionic  s u r f a c t a n t s   are  p a r t i c u l a r l y   sui table   he r e in ,   e s p e c i a l l y  

mix tu re s   of  su l fona te   and  sul fa te   s u r f a c t a n t s   in  a  weight   ratio  o f  

from  10:1  to  1:5,  p r e f e r a b l y   from  5:1  to  1 :1 .5 ,   more  p r e f e r a b l y  

from  5:1  to  1:1.  Especial ly  p r e f e r r e d   is  a  mixture   of  an  a l k y l  

b e n z e n e   su l fona te   having  from  9  to  15,  especial ly   11  to  13  c a r b o n  

atoms  in  the  alkyl  radical ,   the  cation  being  an  alkali  metal,  p r e f -  

e rab ly   sodium;  and  an  alkyl  sulfate   having  from  10  to  20,  p r e f -  

e rably   12  to  18  carbon  atoms  in  the  alkyl  r a d i c a l .  

Nonionic  s u r f a c t a n t s   useful  in  the  p r e s e n t   invent ion   a r e  

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

vide  a  s u r f a c t a n t   having  an  a v e r a g e   h y d r o p h i l i c - l i p o p h i l i c   b a l a n c e  

(HLB)  in  the  range  from  9  to  15,  p r e f e r a b l y   from  9.5  to  1 3 . 5 ,  

more  p r e f e r a b l y   from  10  to  12.5.  The  h y d r o p h o b i c   moiety  may  be  

a l iphat ic   or  aromatic  in  na tu r e   and  the  length  of  the  p o l y o x y -  

e thy l ene   g roup   which  is  c o n d e n s e d   with  any  p a r t i c u l a r   h y d r o -  

phobic  g roup   can  be  readily  ad jus t ed   to  yield  a  w a t e r - s o l u b l e  

compound  having  the  des i red   deg ree   of  balance  be tween   h y d r o -  

philic  and  h y d r o p h o b i c   e l e m e n t s .  

Examples  of  sui table  nonionic  s u r f a c t a n t s   i n c l u d e :  

1.  The  po lye thy lene   oxide  c o n d e n s a t e s   of  alkyl  p h e n o l ,  

e . g . ,   the  condensa t ion   p r o d u c t s   of  alkyl  phenols  having  an  a lky l  

group  con ta in ing   from  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 i g u r a t i o n ,   with  e thy lene   oxide,   t h e  

said  e thy lene   oxide  being  p r e s e n t   in  amounts  equal  to  3  to  20,  



p r e f e r a b l y   5  to  14  moles  of  e thy lene   oxide  per  mole  of  a l ky l  

phenol .   The  alkyl  s u b s t i t u t e n t   in  such  c o m p o u n d s   may  be  d e -  

r ived ,   for  example,   from  polymer ized   p r o p y l e n e ,   d i - i s o b u t y l e n e ,  

oc tene   and  nonene .   Other   examples  inc lude  dodecy lpheno l   c o n -  

d e n s e d   with  9  moles  of  e thy lene   oxide  per  mole  of  phenol;  d i -  

n o n y l p h e n o l   c o n d e n s e d   with  11  moles  of  e t h y l e n e   oxide  per  mole  o f  

phenol ;   nonylphenol   and  d i - i s o o c t y l p h e n o l   c o n d e n s e d   with  13  moles 

of  e t hy l ene   o x i d e .  

2.  The  c o n d e n s a t i o n   p roduc t   of  p r imary   or  s e c o n d a r y  

a l ipha t i c   alcohols  having  from  8  to  24  ca rbon   atoms,  in  e i t h e r  

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 ,   with  from  2  to  15 

moles,  p r e f e r a b l y   2  to  9  moles  of  e t h y l e n e   oxide  per  mole  o f  

alcohol .   P r e f e r a b l y ,   the  a l iphat ic   alcohol  compr i ses   between  9  to  

18  ca rbon   atoms  and  is  e t h o x y l a t e d   with  be tween   2  and  9,  d e s i r -  

ably  between  3  and  8  moles  of  e thy lene   oxide  per  mole  of  a l i p h a t i c  

alcohol .   The  p r e f e r r e d   s u r f a c t a n t s   are  p r e p a r e d   from  p r i m a r y  

alcohols  which  are  s t r a i g h t   chain  ( such   as  those  der ived  f rom 

n a t u r a l   fats  or  p r e p a r e d   by  the  Ziegler  p roce s s   from  e t h y l e n e ,  

e . g . ,   myr i s ty l ,   ce ty l ,   s teary l   a l coho l s ) .   Specific  examples  o f  

nonionic   s u r f a c t a n t s   falling  within  the  scope  of  the  i n v e n t i o n  

include  the  c o n d e n s a t i o n   p r o d u c t s   of  coconu t   alcohol  with  a n  

a v e r a g e   of  be tween  5  to  12  moles  of  e t h y l e n e   oxide  per  mole  o f  

a lcohol ,   the  coconut   alkyl  port ion  having  from  10  to  14  c a r b o n  

a toms,   and  the  c o n d e n s a t i o n   p r o d u c t s   of  tallow  alcohol  with  a n  

a v e r a g e   of  be tween  7  to  12  moles  of  e t h y l e n e   oxide  per  mole  o f  

a lcohol ,   the  tallow  port ion  compris ing   e s s e n t i a l l y   between  16  a n d  

22  carbon  atoms.  S e c o n d a r y   linear  alkyl  e t h o x y l a t e s   are  a l s o  

su i t ab le   In  the  p r e s e n t   compos i t ions ,   e spec ia l ly   those  e t h o x y l a t e s  

of  the  Tergitol   se r ies   having  from  9  to  15  carbon  atoms  in  t h e  

alkyl  g roup  and  up  to  11,  especia l ly   from  3  to  9,  e thoxy  r e s i d u e s  

per  molecule,  Terg i to l   being  a  t r ade   name  of  Union  Carbide  C o r p .  

3.  The  compounds   formed  by  c o n d e n s i n g   e thy lene   o x i d e  

with  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  

oxide  with  p ropy l ene   glycol .   The  molecular   weight   of  the  h y d r o -  

phobic   portion  g e n e r a l l y   falls  in  the  range   of  1500  to  1800.  S u c h  



s y n t h e t i c   nonionic  d e t e r g e n t s   are  available  on  the  market   u n d e r  

the  t r ade   name  of  "Pluronic"   suppl ied   by  Wyandotte  Chemica l s  

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

Especia l ly   p r e f e r r e d   nonionic  s u r f a c t a n t s   for  use  herein  a r e  

the  C9-C15  pr imary   alcohol  e t h o x y l a t e s   conta in ing   3  to  8  moles  o f  

e t h y l e n e   oxide  per  mole  of  alcohol,  p a r t i c u l a r l y   the  C12-C15 

p r imary   alcohols  conta in ing   6  to  8  moles  of  e thy lene   oxide  p e r  
mole  of  a l c o h o l .  

P r e f e r r e d   composi t ions ,   in  accordance   with  the  i n v e n t i o n ,  

employ  a  ratio  of  anionic  s u r f a c t a n t   to  g lyceryl   es ter   of  f rom 

0.25:1  to  4:1,  p r e f e r a b l y   0.5:1  1  to  2 : 1 ,  

and  most  p r e f e r a b l y   0.67:1  1 to  1 . 5 : 1 .  

A  p a r t i c u l a r l y   des i rab le   addi t ional   component   of  d e t e r g e n t  

composi t ions   in  accordance   with  the  invent ion  is  a  s e q u e s t e r i n g  

agen t ,   p r e s e n t   in  an  amount  of  from  0  to  60%,  more  usual ly  f rom 

5  to  50%  by  weight  of  the  composi t ion.   The  s e q u e s t e r i n g   a g e n t s  

can  be  e i ther   organic   or  inorganic   in  form  and  may  be  w a t e r -  

soluble  or  w a t e r - i n s o l u b l e   in  c h a r a c t e r .  

Su i tab le   inorganic   bu i lder   salts  include  o r t h o p h o s p h a t e s ,  

p y r o p h o s p h a t e s ,   t r i p o l y p h o s p h a t e s   and  the  h igher   p o l y m e r i c  

g lassy   p h o s p h a t e s ,   s i l icates ,   c a r b o n a t e s ,   and  the  w a t e r - i n s o l u b l e  

c ry s t a l l i ne   a luminosi l ica tes   such  as  h y d r a t e d   Zeolite  A,  X  or  P. 

Organ ic   s e q u e s t e r i n g   agen t s   that  can  be  i nco rpo ra t ed   i n c l u d e  

the  a m i n o c a r b o x y l a t e s   such  as  the  salts  of  n i t r i l o t r i ace t i c   ac id  

(NTA) ,   e t h y l e n e d i a m i n e t e t r a   acetic  acid  (EDTA)  and  d i e t h y l -  

e n e t r i a m i n e p e n t a   acetic  acid  (DETPA)  and  the  methylene   p h o s p h o -  

nate  ana logues   of  these  mater ia ls   NTMP,  EDTMP  and  DETPMP,  as  

well  as  the  salts  of  po lyca rboxy l i c   acids  such  as  lactic  a c i d ,  

glycollic  acid  and  e ther   d e r i v a t i v e s   the reof   as  d isclosed  in  Be lg i an  

Pat.  Nos.  821,368,  821,369  and  821,370;  succinic   acid,  malonic  

acid,  ( e t h y l e n e d i o x y )   diacetic  acid,  maleic  acid,  diglycoll ic  a c i d ,  

t a r t a r i c   acid,   t a r t ron ic   acid  and  fumaric  acid,  citric  acid,  a c o n i t i c  

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

succinic   acid,   and  2 - o x y - 1 , 1 , 3 - p r o p a n e   t r i - c a r b o x y l i c   acid;  o x y -  
d i succ in ic   acid,  1 , 1 , 2 , 2 - e t h a n e   t e t r a c a r b o x y l i c   acid,  1 , 1 , 3 , 3 -  



propane   t e t r a c a r b o x y l i c   acid  and  1 , 1 I , 2 , 3 - p r o p a n e   t e t r a c a r b o x y l i c  

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

p e n t a d i e n i d e   p e n t a c a r b o x y l i c   acid,  2 , 3 , 4 , 5 - t e t r a h y d r o f u r a n - c i s ,  

cis,  c i s - t e t r a c a r b o x y l i c   acid,  2 , 5 - t e t r a h y d r o f u r a n - c i s - d i c a r b o x y l i c  

acid,  1 , 2 , 3 , 4 , 5 , 6 - h e x a n e - h e x a c a r b o x y l i c   acid,  mellitic  acid,   p y r o -  
mellitic  acid  and  the  phtha l ic   acid  d e r i v a t i v e s   d isc losed  in  U . S .  

Pat.  N o .  3 , 9 2 0 , 5 6 9 ,   issued  November  18,  1975. 

The  a b o v e - d e s c r i b e d   inorganic   and  organic   s e q u e s t e r i n g  

agen t s   can  be  used  in  combinat ion  in  order   to  e n s u r e   s e q u e s -  
t ra t ion  of  each  metal  ion  that   in f luences   d e t e r g e n c y .   An  e x a m p l e  

of  such  a  combinat ion  would  be  the  use  of  an  insoluble   zeol i te  

pr imar i ly   for  calcium,  a  p o l y c a r b o x y l a t e   pr imari ly  for  m a g n e s i u m ,  

and  an  amino  p o l y p h o s p h o n a t e   pr imari ly   for  heavy  metal  i o n s .  

Addit ional   Optional  C o m p o n e n t s  

The  composi t ions   of  the  p r e s e n t   invent ion  can  be  s u p p l e -  

mented  by  a  wide  range  of  addi t ional   optional  c o m p o n e n t s .  

A  pr inc ipa l   optional  component   which  is  a  highly  p r e f e r r e d  

i n g r e d i e n t   of  the  composi t ions   is  an  inorganic   p e r o x y g e n   bleach  o f  

the  p e r h y d r a t e   type ,   def ined  for  the  p u r p o s e s   of  this  i n v e n t i o n  

as  having  h y d r o g e n   peroxide   a ssoc ia ted   with  the  molecule.  Alkali  

metal  p e r b o r a t e s ,   p e r c a r b o n a t e s ,   pe r s i l i ca t e s   and  p e r p y r o p h o s -  

pha tes   are  examples   of  such  b leaches .   They  are  normally  i n -  

cluded  at  levels  of  from  5%  to  35%  by  weight ,   p r e f e r a b l y   from  15% 

to  25%  by  weight  of  the  c o m p o s i t i o n .  

P r e f e r r e d   p e r h y d r a t e s   are  sodium  p e r b o r a t e   mono-  a n d  

t e t r a h y d r a t e   and  sodium  p e r c a r b o n a t e .   Sodium  p e r b o r a t e   is  t h e  

most  p r e f e r r e d   p e r h y d r a t e   as  the  addi t ion  of  this  material  to 

composi t ions   accord ing   to  the  invent ion  p rov ides   an  e n h a n c e m e n t  

of  their   g r ease   and  oily  soil  removal  c a p a b i l i t y .  
A  h ighly   p r e f e r r e d   optional  component   of  composi t ions   in 

a c c o r d a n c e   with  the  invent ion  is  an  o rganic   p e r o x y a c i d   b l e a c h  

p r e c u r s o r ,   a  so-ca l led   bleach  a c t i v a t o r .   Compounds   of  this  t y p e  

are  well  known  in  the  d e t e r g e n t   a r t .   They  react   with  i n o r g a n i c  

p e r o x y g e n   b leaches   such  as  d e s c r i b e d   above  to  p r o d u c e   p e r o x y -  



acids:  which  are  more  powerful  b leaches   than  the  inorganic   p e r -  

oxygen   compounds .   The  inorganic   p e r o x y g e n   compound  can  be  

i n t r o d u c e d   into  the  wash  solution  as  part   of  a  c o n v e n t i o n a l  

l aundry   d e t e r g e n t   or  it  can  be  i n t r o d u c e d   as  part   of  the  d e t e r -  

g e n t / e m u l s i f i e r   composition  of  the  p r e s e n t   invent ion ,   along  wi th  

the  o rgan ic   peoxyacid   bleach  p r e c u r s o r .   Highly  p r e f e r r e d   p r e -  

c u r s o r s   include  t e t r aace ty l   e thy lene   diamine,   tetra  acetyl  m e t h y l -  

ene  diamine,   t e t r a a c e t y l g l y c o u r i l ,   sodium  p - a c e t o x y b e n z e n e   s u l -  

fonate ,   sodium  p - C  7 - c   a c y l o x y b e n z e n e   su l fona te ,   penta  a c e t y l  

glucose  and  octa  acetyl  lactose.  The  p r e c u r s o r s   are  i n c o r p o r a t e d  

so  as  to  p rov ide   from  5  to  50  ppm  of  available  oxygen  from  t h e  

peroxy  acid  in  the  wash  liquor  and  normally  are  p r e s e n t   in  an  

amount  so  as  to  provide  an  inorgan ic   p e r o x y g e n   compound  to 

p r e c u r s o r   molar  ratio  of  at  least  1 .5 :1 ,   p r e f e r a b l y   at  least  2:1 

and  normally  in  the  range  from  3:1  to  1 2 : 1 .  

Ra ther   than  use  organic   pe roxy   acid  bleach  p r e c u r s o r s ,  
which  depend   on  reaction  with  an  inorganic   pe roxygen   c o m p o u n d ,  

organic   p e r o x y a c i d   bleaches  per  se  can  be  used  in  the  compo-  

sitions  he re in .   Examples  of  such  b leaches   are  pe r laur ic   a c i d ,  

d i p e r o x y d o d e c a n e d i o i c   acid,  d i p e r o x y a z e l a i c   acid,  pe rph tha l i c   ac id  

and  p e r o x y m y r i s t i c   a c i d .  

Soil  s u s p e n d i n g   and  a n t i r e d e p o s i t i o n   agen ts   are  also  p r e -  

fer red   components   of  the  composi t ions   of  the  invention  at  levels  o f  

from  0.1%  to  10%  by  weight .   Methyl  cellulose  and  its  d e r i v a t i v e s  

such  as  w a t e r - s o l u b l e   salts  of  c a r b o x y m e t h y l - c e l l u l o s e ,   c a r b o x y -  

h y d r o x y m e t h y l   cellulose  and  po lye thy l ene   glycols  having  a  mo lecu -  

lar  weight  of  400  to  10,000  are  common  components   of  the  p r e s e n t  

i n v e n t i o n .  

Enzymes  in  minor  amounts  are  conven t iona l   i n g r e d i e n t s   of  t h e  

composi t ions ,   those  sui table   for  use  including  the  materials   d i s -  

cussed   in  U.S.  Pat.  Nos.  3 ,519 ,570 ,   McCar ty ,   issued  July  7,  

1970,  and  3 ,553 ,139 ,   McCarty  et  a l . ,   issued  J a n u a r y   5,  1971. 

Anionic  f l uo re scen t   b r i g h t e n i n g   agents   are  well-known  i n g r e -  

dients  sui table   for  use  in  the  composi t ions  herein  at  levels  of  f rom 



about:  0.05%  to  about   4%.  Examples  are  disodium  4 , 4 ' - b i s - ( 2 - d i -  

e t h a n o l a m i n o - 4 - a n i l i n o - s - t r i a z i n - 6 - y l a m i n o ) s t i l b e n e - 2 : 2 ' - d i s u l f o n a t e  

and  disodium  4 , 4 ' - b i s - ( 2 - m o r p h o l i n o - 4 - a n i l i n o - s - t r i a z i n - 6 - y l a m i n o -  

s t i l b e n e - 2 :  2 1 - d i s u l f o n a t e .  

The  p r e s e n t   composi t ions   also  can  contain  suds   r e g u l a t i n g  

componen t s   In  an  amount  of  from  0.05%  to  3%.  P r e f e r r e d   a r e  

m i c r o c r y s t a l l i n e   waxes  having  a  melting  point  in  the  range  f rom 

35°C  to  115°C  and  sapon i f i ca t ion   value  of  less  than  100.  T h e  

m i c r o c r y s t a l l i n e   waxes  are  s u b s t a n t i a l l y   w a t e r - i n s o l u b l e ,   but  a r e  

w a t e r - d i s p e r s i b l e   in  the  p r e s e n c e   of  organic   s u r f a c t a n t s . .   P r e -  

f e r red   m ic roc rys t a l l i ne   waxes  having  a  melting  point  from  65°C  to  

100°C,  a  molecular   weight  in  the  range  from  400-1000;  and  a 

p e n e t r a t i o n   value  of  at  least  6,  measu red   at  77°C  by  ASTM-D1321 .  

Sui table   examples   of  the  above  waxes  include  m i c r o c r y s t a l l i n e   a n d  

oxidized  m i c r o - c r y s t a l l i n e   pe t ro l a tum  waxes;   F i s c h e r - T r o p s c h   a n d  

oxidized  F i s c h e r - T r o p s c h   waxes;   ozoker i t e ;   ce res in ;   montan  w a x ;  

b e e s w a x ,   candel i l la ;   and  c a r n a u b a   w a x .  

Where  the  formula t ions   are  pa r t i cu l a t e   in  na tu re   a n t i c a k i n g  

agen t s   such  as  sodium  s u l f o s u c c i n a t e   or  sodium  benzoa te   can  be  

included  in  va ry ing   amounts   as  d e s i r e d .   Aes the t i c   i n g r e d i e n t s  

such  as  dyes ,   p igmen t s ,   photo  ac t iva ted   b leaches   such  as  t r i -  

and  t e t r a - s u l f o n a t e d   zinc  ph tha lo   cyan ine ,   and  pe r fumes   are  a l so  

normal  componen t s   of  the  c o m p o s i t i o n s .  

D e t e r g e n t   compos i t ions ,   in  a c c o r d a n c e   with  the  i n v e n t i o n ,  

can  be  solid  or  liquid  and  where  they  are  solid  can  take  any  o f  

the  conven t iona l   forms,  e . g . ,   sp ray   dried  or  a g g l o m e r a t e d   p a r t i -  

cles,  bars   or  t ab le t s .   The  g lycery l   e s t e r s   can  be  i n c o r p o r a t e d  

into  sp ray   dried  g r a n u l a r   composi t ions   e i ther   with  the  c o m p o n e n t s  

forming  the  sp ray   dried  base  powder  or  as  a  s p r a y e d   or  p r i l l e d  

add i t ive   to  the  base  g r a n u l e s .   In  gene ra l ,   addi t ion  to  the  s p r a y  
dried  base  powder   is  p r e f e r r e d .  

Accord ing   to  ano the r   a spec t   of  the  inven t ion ,   aqueous   l a u n -  

dry  l iquors   are  p rov ided   compr i s ing   from  100  to  25,000  ppm  o f  

the  composi t ions   as  h e r e i n b e f o r e   d e s c r i b e d   and  such  l iquors  c a n  



be  formed  in  the  conven t iona l   manner   by  d i rec t   d issolut ion  of  t h e  

composi t ions  into  water   to  form  the  wash  solut ion.   However ,   in 

acco rdance   with  a  f u r t h e r   a spec t   of  the  i nven t ion ,   the  l iquors  c a n  
also  be  formed  by  the  addi t ion  of  a  l a u n d r y   addi t ive   p r o d u c t  

i nco rpo ra t i ng   some  of  the  components   of  the  p r e s e n t   invent ion  to 

a  p rev ious ly   formed  wash  liquor  con ta in ing   the  r e m a i n d e r .  

Such  l aundry   add i t i ve   p r o d u c t s   can  take  a  va r ie ty   of  p h y s -  
ical  forms,  v iz . ,   l iqu ids ,   pa r t i cu la t e   sol ids,   t ab le t s ,   pouches   o r  
s ache t s   or  i m p r e g n a t e d   sheet   s u b s t r a t e s .   Typ ica l ly ,   but  n o t  

i nva r i ab ly ,   the  a q u e o u s   wash  liquor  will  a l r eady   contain  an  a n i -  

onic  s u r f a c t a n t   and  poss ib ly   also  a  s e q u e s t e r i n g   agent   and  t h e  

addi t ive   p roduc t   will  compr ise   the  g lycery l   e s t e r   emulsif ier   s y s t e m  
of  the  p r e sen t   i n v e n t i o n .   In  cer ta in   p r e f e r r e d   e x e c u t i o n s ,   a d -  

ditive  p roduc t s   may  t hemse lves   cons t i t u t e   composi t ions   c o n t a i n i n g  

the  emulsif ier   sys tem  and  other   mate r ia l s ,   des igned   to  be  a d d e d  

to  d e t e r g e n t   l iquors   to  p rov ide   a  boost  in  overall   d e t e r g e n c y  

pe r fo rmance   in  addi t ion   to  the  improved  oily  soil  removal  p r o -  
vided  by  the  emuls i f ier   s y s t e m .  

Addit ive  p r o d u c t s   in  acco rdance   with  this  aspec t   of  t h e  

p r e s e n t   invention  may  comprise   one  or  more  of  the  components   o f  

the  composition  in  combinat ion   with  a  c a r r i e r   such  as  a  c o m p a t i b l e  

pa r t i cu la t e   s u b s t r a t e ,   a  flexible  non  p a r t i c u l a t e   s u b s t r a t e   or  a 

con ta ine r .   Examples  of  compatible   p a r t i c u l a t e   s u b s t r a t e s   i n c l u d e  

inert   materials  such  as  clays  and  other   a luminos i l ica tes   i n c l u d i n g  

zeolites  both  na tura l   and  s y n t h e t i c   in  o r ig in .   Other   c o m p a t i b l e  

pa r t i cu l a t e   c a r r i e r   mater ia ls   include  h y d r a t a b l e   inorgan ic   s a l t s  

such  as  p h o s p h a t e s ,   c a r b o n a t e s   and  s u l f a t e s .  

Addit ive  p r o d u c t s   enclosed  in  bags  or  c o n t a i n e r s   are  m a n -  

u f a c t u r e d   such  that   the  c o n t a i n e r s   p r e v e n t   eg re s s   of  their   c o n -  

tents   when  dry  but  are  adap ted   to  re lease   their   con ten t s   on 

immersion  in  an  a q u e o u s   s o l u t i o n .  

A  conven ien t   execu t ion   of  this  form  of  the  addi t ive   p r o d u c t  

comprises   a  p a r t i c u l a t e   solid  composit ion  enclosed  in  a  c o n t a i n e r .  

Usually  the  con ta ine r   will  be  f lexible,   such  as  a  bag  or  p o u c h .  



The  bag  may  be  of  f ib rous   c o n s t r u c t i o n   coated  with  a  w a t e r -  

impermeable  p r o t e c t i v e   material   so  as  to  retain  the  con t en t s ,   s u c h  

as  is  d isc losed  in  U.S.   Pat.  No.  4 ,374 ,747 ,   issued  F e b r u a r y   22 ,  

1983.  A l t e r n a t i v e l y ,   it  may  be  formed  of  a  w a t e r - i n s o l u b l e   s y n -  
thetic  polymeric  material   p r o v i d e d   with  an  edge  seal  or  c l o s u r e  

des igned   to  r u p t u r e   in  a q u e o u s   media  as  disclosed  in  E u r o p e a n  

pub l i shed   Patent   Appl ica t ion   Nos.  0011500,  pub l i shed   May  2 8 ,  

1980,  0011501,  p u b l i s h e d   May  28,  1980,  and  0011968,  p u b l i s h e d  

June  11,  1980,  and  U.S.   Pat.  No.  4 ,348 ,293 ,   issued  Sep tember   7 ,  

1982.  A  conven i en t   form  of  water   f r ang ib l e   c losure  comprises   a 

water  soluble  adhes ive   d i s p o s e d   along  and  sealing  one  edge  of  a 

pouch  formed  of  a  water   impermeable   polymeric  film  such  a s  

po lye thy l ene   or  p o l y p r o p y l e n e .  

An  a l t e r n a t i v e   form  of  the  add i t ive   p roduc t   compr ises   a  

composit ion  in  water  r e l ea sab l e   combinat ion   with  a  n o n p a r t i c u l a t e  

flexible  s u b s t r a t e   in  a  weight   ratio  of  1:10  to  30:1.  L a u n d r y  

addi t ive   p r o d u c t s   in  this  form,  su i tab le   s u b s t r a t e s   for  s u c h  

p r o d u c t s   and  p r o c e d u r e s   for  p r e p a r i n g   such  p r o d u c t s ,   are  d i s -  

closed  in  U.S.  Pat.  N o .  4 , 2 2 0 , 5 6 2 ,   Spadini  et  al . ,   issued  S e p -  

tember  2,  1980,  i n c o r p o r a t e d   by  r e f e r e n c e   h e r e i n .  

The  invent ion  will  be  i l l u s t r a t e d   by  the  following  e x a m p l e s .  

EXAMPLE  1 

35  gms  g lycery l   mono lau ra t e   (GML)  and  15  gms  g l y c e r y l  

monocapra te   (GMC)  both  having   90%  minimum  monoester   c o n t e n t ,  

were  melted  and  s t i r r e d   at  65°C  to  70°C  for  a p p r o x i m a t e l y   f i v e  

minutes .   The  melt  was  pou red   onto  a  cold  sur face   upon  which  i t  

sol idif ied.   The  r e su l t i ng   solid  was  g r o u n d   to  a  powder  a n d  

passed  t h r o u g h   a  16  mesh  (U .S .   S t a n d a r d )   sc reen .   The  resu l t   is 

a  70:30  blend  of  GML/GMC. 

EXAMPLE  II 

A  d e t e r g e n t   composi t ion  having   the  following  formula  was  

p r e p a r e d   by  d r y - m i x i n g   the  g r a n u l a r   GML/GMC  composit ion  o f  

Example  I  with  the  o ther   mater ia l s   of  the  composit ion  in  t h e  

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



:28.6%  GML/GMC  of  Example  I 

21.50%  C11-C12  l inear  alkyl  benzene  su l fona te   (C11-C12  LAS, 

Calsoft  F - 9 0  ,   powdered   form) 

21.50%  C12-C14  a l k y l e t h o x y l a t e   (2.25)  su l fa ted   (100% 

active  dr ied  p a s t e )  

22.30%  Sodium  t r i p o l y p h o s p h a t e   ( a n h y d r o u s   p o w d e r )  

2.05%  F l o u r e s c e n t   Whitening  A g e n t  

4.05%  Enzyme  G r a n u l a t e   ( p r o t e a s e / a m y l a s e   T - G r a n u l a t e   f rom 

Novo  I n a u s t r i )  

This  composit ion  is  formula ted   to  be  used  at  about   1300  ppm 
in  a  typical   17  gallon  U.S.  washing  m a c h i n e s .  

EXAMPLE  III 

The  d e t e r g e n t   composi t ion  desc r ibed   in  Example  II  was  

uti l ized  as  a  l aundry   add i t ive   in  addit ion  to  the  normal  l a u n d r y  

d e t e r g e n t   in  a  p e r f o r m a n c e   tes t .   The  test  was  c o n d u c t e d   in  a  2 

gallon  automatic   min iwashe r .   The  two  t r e a t m e n t s   were,   T IDER 

d e t e r g e n t   alone  at  recommended   usage  of  1500  ppm  (11.3  g m s ) ,  

and  T I D E   at  recommended   usage  plus  the  d e t e r g e n t   compos i t ion  

d e s c r i b e d   in  Example  II  at  1320  ppm  (2.64  gms) .   The  water  was  

set  at  95°F  t e m p e r a t u r e   and  7  g r a i n s / g a l l o n   water   h a r d n e s s .  

290-300  gms.  of  fabr ics   soiled  with  a  l a b o r a t o r y - s i m u l a t e d   b o d y  

soil  were  added  to  each  wash,   simulating  a  real  l aundry   load.  

Pe r fo rmance   was  measu red   by  visual  compar i son   by  e x p e r t  

g r a d e r s   of  cot ton,   and  p o l y e s t e r / c o t t o n   blend  swa tches   which  

were  p r e p a r e d   in  an  identical   manner   for  each  t r e a t m e n t .   In  t h i s  

tes t ,   the  d e t e r g e n t   plus  test  composition  gave  b e t t e r   overall   s t a i n  

removal  p e r f o r m a n c e   than  d e t e r g e n t   alone,   p a r t i c u l a r l y   on 

g r e a s e / o i l   s tains  such  as  bacon  g r ea se ,   makeup ,   and  facial  b o d y  

soil.  The  resul t s   are  r e p o r t e d   in  Table  1.  The  data  in  the  t a b l e  

r e p r e s e n t   the  d i f f e r ence   in  ave rage   panel  score  (visual   g r a d i n g )  

between  the  d e t e r g e n t   and  the  d e t e r g e n t   plus  add i t ive .   "+" 

indicates   an  a d v a n t a g e   for  d e t e r g e n t   +  a d d i t i v e .  



EXAMPLE  IV 

22.5  gms  g lycery l   mono laura te   and  9.65  gms  g lycery l   mono-  

c a p r a t e   were  melted  and  s t i r r e d   at  65°-70°C.   To  this  liquid  was  

added   the  following  solids:   24.10  gms  C11-C12  LAS,  24.95  gms  o f  

AE  2 .25S,   25.0  gms  sodium  t r i p o l y p h o s p h a t e ,   2.3  gms  F l u o r e s c e n t  

Whitening  Agent   #27,  and  4.5  gms  p r o t e a s e / a m y l a s e   enzyme.   T h i s  

mix tu re   has  the  same  formula  as  the  composit ion  in  Example  I I .  

The  t e m p e r a t u r e   was  main ta ined   at  65° -70°C,   and  the  mixture   was  

s t i r r e d   to  p roduce   a  fairly  uniform  s l u r r y .   A  p r e - w e i g h e d   9"×14"  

nonwoven   rayon  s u b s t r a t e   con ta in ing   1-2  mm  d iameter   a p e r a t u r e s  

was  placed  on  a  flat  heated   steel  plate  and  23  gms  of  the  s l u r r y  

was  poured   onto  the  s u b s t r a t e   and  s p r e a d   to  obtain  an  e v e n  

coa t ing .   The  s u b s t r a t e   was  removed ,   allowed  to  cool  in  a m b i e n t ,  

low  humidi ty  air  In  o rder   to  permit   the  act ive  to  sol idify,   a n d  

then  it  was  weighed .   The  s u b s t r a t e   was  then  r e t u r n e d   to  the  h o t  

p la te ,   addi t ional   s l u r ry   was  a d d e d ,   followed  by  cooling  a n d  



weigh ing .   This  process   was  r e p e a t e d   until  22.4  gms  of  t h e  

composi t ion  was  bound  to  the  s u b s t r a t e .  

This  ar t ic le   is  in tended   for  use  as  a  l aundry   add i t ive   b y  

adding   to  a  l aund ry   d e t e r g e n t   solution  in  a  typical  17  ga l lon  

capac i ty   washing  m a c h i n e .  



1.  A  compos i t i on   of  mat te r   compr i s ing   monolaur in   and  monocap r in  

in  a  weight   r a t i o   of  from  80:20  to  50:50  m o n o l a u r i n : m o n o c a p r i n .  

2.  A  compos i t i on   accord ing   to  claim  1  wherein  the  r a t i o   o f  

mono lau r in :monocap r in   is  from  80:20  to  7 0 : 3 0 .  

3.  A  d e t e r g e n t   compos i t ion   a cco rd ing   to  e i t h e r   one  of  c la ims  1  

or  2  c o m p r i s i n g :  

(a)  From  5%  to  60%  of  an  e m u l s i f i e r   system  compr i s ing   m o n o l a u r i n  

and  m o n o c a p r i n  

(b)  From  5%  to  60%  of  a  s y n t h e t i c   d e t e r g e n t   s e l e c t e d   f r o m  

a n i o n i c   and  e t h o x y l a t e d   non ion ic   d e t e r g e n t s ,   a n d  

(c)  From  0%  to  60%  of  a  s e q u e s t e r i n g   a g e n t .  

4.  A  compos i t i on   acco rd ing   to   c la im  3  wherein  Component  (a)  i s  

p r e s e n t   in  an  amount  of  from  20%  to  45%,  Component  (b)  i s  

p r e s e n t   at  from  25%  to  50%,  and  Component  (c)   is  p r e s e n t   at  f r o m  

5%  to  50%. 

5.  A  compos i t i on   accord ing   to  e i t h e r   one  of  c la ims  3  or  4  

where in   the  amount  of  Component  (a)  is  from  25%  to  35%,  and  t h e  

amount  of  Component  (b)  is  from  35%  to  45%. 




	bibliography
	description
	claims
	search report

