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(54)  Light  duty  liquid  detergent  composition. 

The  present  invention  relates  to  a  light  duty,  hand  dish- 
washing,  liquid  composition  comprising  (a)  an  anionic  sur- 
face  active  agent,  a  nonionic  surface  active  agent,  or  mixtures 
thereof;  (b)  a  copolymer  of  N-vinylpyrrolidone  and 
dimethylamino-ethylmethacrylate  having  a  molecular  weight 
from  about  40,000  to  about  1,500,000,  and  (c)  an  alkali  metal 
salt  of  casein.  The  compositions  according  to  the  invention 
possess  drainage  modification  characteristics  that  produce 
rapid  and  uniform  drainage  of  rinse  water from  washed  uten- 
sils  and  apparatus  without  the  disadvantage  of  spotting  and 
filming. 



As  l iqu id   d ishwashing  d e t e r g e n t   fo rmula t ions   become  i n c r e a s i n g l y  

popular  with  the  consumer,  the  performance  of  such  d e t e r g e n t  

composi t ions   for  c l ean ing   k i tchen  u t e n s i l s ,   such  as  g l a s s e s ,   d i s h e s  

and  other  a p p a r a t u s ,   becomes  more  impor t an t .   Many  pe r fo rmance  

c h a r a c t e r i s t i c s   are  a s s o c i a t e d   with  this   type  of  d e t e r g e n t  

f o r m u l a t i o n ,   among  which  are  f o a m a b i l i t y ,   de t e rgency ,   s o i l  

suspending  a b i l i t y   and  mi ldness .   In  a d d i t i o n ,   the  consumer 

has  become  concerned  with  both  the  f inal   appearance  of  the  o b j e c t s  

that   are  washed  and  the  ease  with  which  washing,  r ins ing   and  t h e  

drying  of  the  k i t chen   u t e n s i l s   can  be  a c c o m p l i s h e d .  

Spot t ing   may  be  r e f e r r e d   to  as  r e s u l t i n g   from  the  break-up  of  a 

once  continuous  l i qu id   film  followed  by  the  i s o l a t i o n   of  l i q u i d  

patches  that   become  s t r anded   on  the  so l id   su r f ace .   Upon  t h e  

drying  of  these  i s o l a t e d   l i qu id   pa tches ,   spots  will  form  from  t h e  

so l id   residue  tha t   was  d i s so lved   or  suspended  in  the  l i q u i d .   One 

of  the  d i sadvan tages   a s s o c i a t e d   with  l iqu id   dishwashing  d e t e r g e n t  

compos i t ions ,   t h e r e f o r e ,   is  the  need  to  dry  the  washed  ob jec ts   o r  

appara tus   with  a  towel  so  that   spot  and  film  formation  from  t h e  

minerals   in  the  r inse   water  can  be  avoided  or  minimized  to  a  l a r g e  

ex t en t .   Moreover,  because  of  the  amount  of  water  that   remains 

undrained  on  the  g lassware  and  pla tes   and  k i tchen  u t e n s i l s ,   e t c . ,  

the  towel  drying  process  tends  to  become  t ime-consuming  and  an 

add i t i ona l   burden  to  the  consumer,  thereby  leaving  it  more  d e s i r a b l e  

to  let   the  washed  u t e n s i l s   or  apparatus   drain  and  dry  by  t h e m s e l v e s  

under  ambient  c o n d i t i o n s .  



Various  a t t empt s   have  been  made  to  minimize  the  e f f e c t   of  t h e  

water  hardness  r e s idue   and  f i lm-forming   depos i t s   on  washed 

k i tchen   u t e n s i l s   by  applying  var ious  a d d i t i v e s   in  the  d e t e r g e n t  

f o r m u l a t i o n s ,   e i t h e r   by  complexing  the  water  hardness  s a l t s ,   o r  

by  f o r m u l a t i n g   spec ia l   r i n s i n g   agents .   However,  the  i n c o r p o r a t i o n  

of  complexing  and /or   soil  suspending  agents  in  the  l i q u i d  

f o r m u l a t i o n s   c rea te   p roces s ing   and  f o r m u l a t i o n   problems,   while  any 
of  the  spec ia l   r i n s i n g   agents  that   have  been  d i s c l o s e d   h e r e t o f o r e  

must  be  packed  and  appl ied   s e p a r a t e l y   in  the  washing  s o l u t i o n .  

It  has  also  been  proposed  to  improve  the  dra inage  p r o p e r t i e s   o f  

d ishwashing  compos i t ions   by  i n c o r p o r a t i n g   an  agent ,   such  as  g e l a t i n  

or  c a s e i n ,   which  al lows  the  r inse   water  to  " s h e e t - o f f "   t h e  

u t e n s i l ,   t he reby   leaving   the  sur face   dry.  This  rapid  " s h e e t i n g - o f f "  

e f f e c t   reduces  the  e f f o r t   involved  in  drying  the  washed  o b j e c t s   and 

also  improves  t h e i r   f ina l   appearance  in  terms  of  minimizing  o r  

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

suspended  soi l   and  water  h a r d n e s s .  

Appl ican ts   have  unexpec ted ly   d i scove red   tha t   a  l i qu id   d e t e r g e n t  

composi t ion   c o n t a i n i n g   a  r e l a t i v e l y   small  amount  of  a  copolymer  o f  

N - v i n y l p y r r o l i d o n e   and  d i m e t h y l a m i n o - e t h y l m e t h a c r y l a t e ,   h a v i n g  

s p e c i f i c   mo lecu la r   weight   l i m i t a t i o n s ,   and  a  small  amount  of  an 
a l k a l i   metal  s a l t   of  c a se in ,   e . g . ,   sodium  c a s e i n a t e ,   when  added  t o  

an  an ion ic   s u r f a c t a n t ,   nonionic  s u r f a c t a n t ,   or  mixtures  t h e r e o f ,  

provides   an  e x c e l l e n t   washing  and  c lean ing   composi t ion  with  much 

improved  d ra inage   p r o p e r t i e s   so  as  to  render  the  cleaned  o b j e c t s  

v i r t u a l l y   free  from  s p o t t i n g   and/or   f i l m i n g .  

The  l i qu id   d e t e r g e n t   composi t ion   will  g e n e r a l l y   contain   from  a b o u t  

2%  to  about  50%  by  weight ,   p r e f e r a b l y   from  about  10%  to  about 30% 

by  weight  of  the  t o t a l   composi t ion   of  an  an ionic   s u r f a c t a n t  

compound. 

Among  the  s u i t a b l e   s y n t h e t i c   an ion ic   sur face   ac t ive   agents  t h a t  

may  be  p r e s e n t   in  the  l i qu id   dishwashing  d e t e r g e n t   c o m p o s i t i o n  

are  the  w a t e r - s o l u b l e   hydrocarbon  s u l f a t e s   having  the  g e n e r a l  



f o r m u l a :  

wherein  R1  is  a  s t r a i g h t   or  branched,   s a tu ra t ed   or  u n s a t u r a t e d ,  

a l i p h a t i c   hydrocarbon  rad ica l   having  from  8  to  22  carbon  a toms ;  

n  is  from  0  to  about  15;  and  M  is  a  ca t ion ,   p r e f e r a b l y   sodium,  

potass ium  or  ammonium.  Important   examples  which  form  part  of  t h e  

p r e f e r r e d   composi t ion  of  the  p r e sen t   invent ion   are  the  s a l t s   o f  

an  o rgan ic ,   s u l f u r i c   acid  r e a c t i o n   product  of  a  s a t u r a t e d   o r  

u n s a t u r a t e d   f a t t y   alcohol  having  8  to  18  carbon  atoms,  p r e f e r a b l y  

ta l low  or  coconut  a l coho l ,   r eac ted   with  1.5  to  15,  p r e f e r a b l y   3 

to  13  moles  of  e thylene   oxide  per  mole  of  f a t t y   a l coho l .   S p e c i f i c  

examples  are  C12-14  a l k y l  -   0 -  (C2H40)3 -  S03Na;  C14  a l k y l  -   0 

(C2H40)3S03NH4;  C12-16  a l k y l  -   0 -  (C2H40)6 -  S03K;  and  t a l l o w  

-  0 -  (C2H40)9 -  S03N(H)2  (C2H40H)2.  Important  examples  of  hydro -  

carbon  s u l f a t e s   as  r e p r e s e n t e d   by  the  above  formula  whereby  n  i s  

0,  are  those  obtained  by  s u l f a t i n g   hydroxyla ted   h y d r o c a r b o n s ,  

p r e f e r a b l y   f a t t y   a lcohols   having  8  to  18,  most  p r e f e r a b l y   12  t o  

16  carbon  atoms,  with  S03,  H2SO4,  e tc .   followed  by  h y d r o l y s i s   a n d / o r  

b leaching   according  to  p rocesses   well  known  in  the  a r t .  

Also  s u i t a b l e   are  the  w a t e r - s o l u b l e   s a l t s   of  the  o r g a n i c ' s u l f u r i c  

acid  r e a c t i o n   products  of  the  general   fo rmula :  

wherein  R2  is  chosen  from  the  group  c o n s i s t i n g   of  a  s t r a i g h t   o r  

branched,   s a t u r a t e d   or  u n s a t u r a t e d ,   a l i p h a t i c   hydrocarbon  r a d i c a l  

having  from  8  to  24,  p r e f e r a b l y   from  12  to  18  carbon  atoms;  and  an 

a lkylbenzene   radica l   having  from  8  to  18,  p r e f e r ab ly   from  12  t o  

16  carbon  atoms  in  the  alkyl  group;  and  M  is  a  c a t i o n ,   p r e f e r a b l y  

sodium, potassium,  ammonium,  magnesium  or  calcium.  Important   examples  

of  the  s y n t h e t i c   de t e rgen t s   which  form  a  part   of  the  p r e f e r r e d  

composi t ions   of  the  present   i nven t ion   are  the  sa l t s   of  an  o r g a n i c ,  

s u l f u r i c   acid  r eac t ion   product   of  a  hydrocarbon  of  the  methane 

s e r i e s ,   inc lud ing   i s o - ,   neo-,  meso-,  and  n - p a r a f f i n s ,   having  8  t o  



24 carbon  atome,  p r e f e r a b l y   11  to  18  ca rbon  a toms ,   and  1  to 4 

double  bonds,  and  a  s u l f o n a t i n g   agent ,   e .g .   SO3,  H2SO4,  o leum, 

obta ined  according   to  known  s u l f o n a t i o n   methods,  i n c l u d i n g  

b leaching   and  h y d r o l y s i s .   P r e f e r r e d   are  s u l f o n a t e d   C12-18 
n - p a r a f f i n s ,   alone  or  in  combinat ion  with  su i fona t ed   alpha  o l e f i l n s  

c o n t a i n i n g   an  average  of  14  caroon  atoms.  important   examples  o f  

a lky lbenzene   s u l f o n a t e s   in  which  the  alkyl  group  conta ins   f rom 

about  9  to  about  18  carbon  atoms  are  d o d e c y l - ,   t e t r a d e c y l - ,   and 

hexadecylbenzene  s u l f o n a t e s   and  those  which  are  descr ibed   in  U.S.  

Patents  Nos.  2 ,220,099  and  2 , 4 7 7 , 3 8 3 .  

The  p r e f e r r e d   an ion ic   s u r f a c e - a c t i v e   agent  which  can  be  i n c l u d e d  

in  the  composi t ion   of  the  p resen t   i n v e n t i o n ,   is  the  w a t e r - s o l u b l e  

hydrocarbon  s u l f a t e   as  r e p r e s e n t e d   h e r e i n b e f o r e   by  the  g e n e r a l  

formula  R1O(C2H4O)nSO3M,  wherein  R1  is  p r e f e r a b l y   a  s t r a i g h t ,  

s a t u r a t e d ,   a l i p h a t i c   hydrocarbon  r a d i c a l ,   having  from  8  to  2 0 ,  

d e s i r a b l y   12  to 16  carbon  atoms;  n  is  p r e f e r a b l y   from  3  to  9;  and 

M  is  p r e f e r a b l y   sodium,  potass ium  or  ammonium.  Said  p r e f e r r e d  

e t h o x y l a t e d   hydrocarbon  s u l f a t e s   can  be  p re sen t   in  amounts  up  t o  

50%,  but  are  p r e f e r a b l y   p re sen t   between  5  and  35%  by  weight ,   b a s e d  

on  the  to ta l   weight  of  the  c o m p o s i t i o n .  

In  case  of  combinat ions   of  w a t e r - s o l u b l e ,   e t h o x y l a t e d   h y d r o c a r b o n  

s u l f a t e s ,   as  r e p r e s e n t e d   by  the  a fo rement ioned   general  f o rmu la  

R1O(C2H4O)nSO3M,  and  w a t e r - s o l u b l e   s a l t s   of  the  o rgan ic ,   s u l f u r i c  

acid  r e a c t i o n   product   of  the  general   formula  R2S03M,  wherein  R1, 

R2  and  M  and  n  have  the  same  meaning  r e c i t e d   above;  the  w e i g h t  

r a t i o   of  said  w a t e r - s o l u b l e   s a l t s   of  the  o rgan ic ,   s u l f u r i c   a c i d  

r e a c t i o n   product   to  the  e t h o x y l a t e d   hydrocarbon  su l f a t e   w i l l  

usual ly   be,  dependent   upon  the  c o n c e n t r a t i o n   and  type  of  the  meta l  

ca t ions   p r e s e n t   in  the  wash  s o l u t i o n   ( i . e .   the  ionic  s t r e n g t h ) ,  

from  about  10:1  to  about  1:10,  p r e f e r a b l y   from  about  3:1  to  a b o u t  

1:1.  The  most  p r e f e r r e d   are  those  compos i t ions   whereby  the  w a t e r -  

soluble   e t h o x y l a t e d   hydrocarbon  s u l f a t e s   are  C12-16  a l k y l  -   0  -  

(C2H4O)3-6SO3M,  and  the  w a t e r - s o l u b l e   s a l t s   of  the  o r g a n i c ,  

s u l f u r i c   acid  r e a c t i o n   products   are  C11-18  p a r a f f i n   s u l f o n a t e s .  



The  l eve l s   of  nonionic  s u r f a c e - a c t i v e   d e t e r g e n t   in  the  l i q u i d  

d e t e r g e n t   composi t ion  of  the  p resen t   i n v e n t i o n   will  p r e f e r a b l y  

be  from  about  1%  to  about  30%  by  weight ,   most  p r e f e r a b l y   from  a b o u t  

1%  to  about  10%  by  weight  based  on  the  t o t a l   weight  of  t h e  

c o m p o s i t i o n .  

S u i t a b l e ,   w a t e r - s o l u b l e ,   nonionic  s u r f a c e - a c t i v e   agents  to  be  used 

in  the  f o r m u l a t i o n   of  the  l i qu id   d ishwashing  d e t e r g e n t   c o m p o s i t i o n  

of  the  p r e sen t   inven t ion   are  the  w a t e r - s o l u b l e ,   n o n i o n i c ,  

t e r t i a r y   amine  oxides  as  r e p r e s e n t e d   h e r e i n a f t e r   by  the  g e n e r a l  

f o r m u l a :  

whereby  R3  r e p r e s e n t s   a  high  mo lecu la r ,   s t r a i g h t   or  b r a n c h e d ,  

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

or  a lky loxyhydroca rbon   r a d i c a l ,   p r e f e r a b l y   an  alkyl  rad ica l   h a v i n g  

a  to ta l   of  8  to  24,  p r e f e r a b l y   12  to  18;  R4  and  R5  which  may  be  t h e  

same  or  d i f f e r e n t ,   r ep re sen t   each  a  methyl ,   e t h y l ,   h y d r o x y m e t h y l ,  

and  hydroxyethyl   r a d i c a l .  

They  are  g e n e r a l l y   prepared  by  d i r e c t   ox ida t i on   of  a p p r o p r i a t e  

t e r t i a r y   amines  according  to  known  methods.  S p e c i f i c   examples  o f  

t e r t i a r y   amine  oxides  are:  dimethyl  dodecyl  amine  oxide,   d i e t h y l  

t e t r a d e c y l   amine  oxide,  b i s - ( 2 - h y d r o x y e t h y l ) - d o d e c y l   amine  o x i d e ,  

b i s - ( 2 - h y d r o x y e t h y l ) - 3 - d o d e c o x y - l - h y d r o x y p r o p y l   amine  o x i d e ,  

d ime thy l -2 -hyd roxydodecy l   amine  oxide,   and  d ie thyl   e icosyl   amine 

o x i d e .  

Another  group  of  s u i t a b l e   nonionic  s u r f a c t a n t   compounds  are  t h e  

w a t e r - s o l u b l e ,   t e r t i a r y   phosphine  oxides ,   r e p r e s e n t e d   by  t h e  

general   f o r m u l a :  

whereby  R3,  R4  and  R5 have  the  same  meaning  as  descr ibed   h e r e i n -  

be fo re .   They  can  be  prepared  by  a l k y l a t i n g   an  alkyl  p h o s p h i n e  



d e r i v a t i v e   and  o x i d i z i n g   the  r e s u l t i n g   r e a c t i o n   product .   S p e c i f i c  

examples  of  t e r t i a r y   phosphine  oxides  are:  dimethyl  dodecyl  

phosphine  oxide,   d ie thy l   t e t r a d e c y l   phosphine  oxide,   b i s - ( 2 -  

h y d r o x y e t h y l ) -   dodecyl  phosphine  oxide,  t e t r a d e c y l   e t h y l  

2-hydroxyethyl   phosphine  oxide,   oleyl  dimethyl  phosphine  o x i d e ,  

and  2-hydroxydodecyl   dimethyl  phosphine  o x i d e .  

S t i l l   another   group  of  nonionic  s u r f a c t a n t   compounds  are  t h e  

w a t e r - s o l u b l e   amides  r e p r e s e n t e d   by  the  general   f o r m u l a :  

wherein  R6 is  a  s a t u r a t e d   or  u n s a t u r a t e d ,   a l i p h a t i c   h y d r o c a r b o n  

rad ica l   having  from  7  to  21,  p r e f e r a b l y   from  11  to  17  carbon  a t o m s ;  

R7  r e p r e s e n t s   a  methylene  or  e thy lene   group;  and  m  is  1,  2  or  3 ,  

p r e f e r a b l y   1.  S p e c i f i c   examples  of  said  amides  are  mono-e thanp l  

coconut  f a t t y   acid  amide,  d ie thanol   dodecyl  f a t t y   acid  a m i d e ,  

and  dimethanol  oleyl  amide.  

Yet  another   group  of  nonionic   s u r f a c t a n t   compounds  are  t h e  

w a t e r - s o l u b l e   condensa t ion   products  ob ta ined   by  condensing  from 

3  to  about  25  moles  of  an  a lky lene   oxide,  p r e f e r a b l y   e t hy l ene   o r  

propylene  oxide,   with  one  mole  of  an  organic  hydrophobic  compound, 

a l i p h a t i c   or  alkyl  a romat ic   in  nature  and  having  8  to  24  c a r b o n  

atoms  and  at  l e a s t   one  r e a c t i v e   hydrogen  atom,  p r e f e r a b l y   a 

r eac t ive   hydroxyl ,   amino,  amido  or  carboxy  group.  S p e c i f i c  

examples  of  these   groups  of  compounds  a r e :  

1.  condensa t ion   products   of  e thy lene   oxide  with  a l i p h a t i c   a l c o h o l s  

of  more  than  8  carbon  atoms.  The  a lcohols   are  usua l ly   d e r i v e d  

from  the  n a t u r a l l y   occur r ing   f a t t y   acids  or  from  v a r i o u s  

b ranched -cha in   higher   a l c o h o l s .   Among  the  p r e f e r r e d   a l c o h o l -  

e thy lene   oxide  condensa t ion   products  are  those  made  from 

alcohols   der ived   from  ta l low  and  coconut  f a t t y   ac ids .   Most 

p r e f e r r e d   are  the  condensa t ion   products  of  about  4  to  about  12 

moles  of  e t hy l ene   oxide  per  mole  of  an  a l i p h a t i c   alcohol  h a v i n g  

from  about  10  t o  a b o u t   18  carbon  atoms,  in  p a r t i c u l a r   a 



m i d d l e - c u t   coconut  f a t t y   alcohol  condensed  with  6  moles  o f  

e t h y l e n e   o x i d e ;  

2.  condensa t i on   products  of  e t h y l e n e ' o x i d e   with  a l k y l p h e n o l s ,  

whereby  the  phenols  may  be  mono-  or  p o l y a l k y l a t e d   and  the  t o t a l  

number  of  s i d e - c h a i n   carbon  atoms  may  be  from  5  to  18  c a r b o n  

atoms.  The  a romat ic   nucleus  bearing  the  phenol ic   hydroxyl  may 

be  benzene,   naph tha l ene ,   or  d ipheny l ,   p r e f e r a b l y   b e n z e n e .  

S p e c i f i c   examples  are  condensa t ion   products   of  one  mole  o f  

nonylphenol  with  9  to  15  moles  of  e thy lene   o x i d e ;  

3.  condensa t ion   products   of  e thy lene   oxide  with  the  f a t t y   a c i d  

e s t e r s ,   p r e f e r a b l y   mono- fa t ty   acid  e s t e r s   of  the  sugar  a l c o h o l s ,  

s o r b i t o l   and  man i to l ,   and  also  of  di-  and  p o l y s a c c h a r i d e s .  

S p e c i f i c   examples  of  the  po lyoxye thy lene   s o r b i t a n m o n o l a u r i c  

acid  e s t e r s   having  20  or  more  e thy lene   oxide  u n i t s ;   and  the  

po lyoxye thy l ene   d e r i v a t i v e s   of  f a t t y   acid  p a r t i a l   e s t e r s  o f  

hex i to l   anhydrides   g e n e r a l l y   known  under  the  t rade   name  TWEEN, 

a v a i l a b l e   from  1C  America,  Inc . ,   Wilmington,   D e l a w a r e ;  

4.  polyethenoxy  e s t e r s ,   or  e s t e r s   formed  by  r e a c t i n g   e t h y l e n e  

oxide  with  ca rboxy l i c   ac ids .   The  acids  can  be  na tura l   f a t t y  

acids  or  f a t t y   acids  made  from  oxidized  p a r a f f i n   wax,  or  mono- 

or  a l k y l a t e d   benzoic  and  naphthenic   ac ids .   Des i rab le   a r e  

a l i p h a t i c   f a t t y   acids  having  from  10  to  20  carbon  atoms,  and 

benzoic  acids  with  5  to  18  carbon  atoms  in  the  alkyl  g r o u p s .  
S p e c i f i c   examples  and  p r e f e r r e d   condensa t ion   products   are  t a l l  

oil  e t h y l e n e   oxide  condensa t ion   products  having  9  to  15 

e thy lene   oxide  u n i t s ;  

5.  condensa t ion   products   of  f a t t y   acyl  a lkanolamides   of  the  t y p e  

C7-17  a l k y l  -   CO -  NHC2H40H,  C7-17  a l k y l  -   CO - N -   (C2H40H)2 
with  e t hy l ene   oxide.  Those  p r e f e r r e d   are  condensa t i on   p r o d u c t s  

of  one  mole  of  coconu t  -   CO -  NH -  C2H40H  with  5  to  20  moles 

of  e t h y l e n e   oxide.  S p e c i f i c   examples  of  polyethenoxy  a l k a n o l -  

amides  of  f a t t y   acids  are  the  commercial  p r o d u c t s ,   m a r k e t e d  

under  the  trade  name  ETHOMID,  a v a i l a b l e   from  Armak  Chemical 

Company,  Chicago,  I l l i n o i s ;  

6.  condensa t ion   products  of  C8-18  a l k y l - ,   C8-18  a l k e n y l -   and 

C5-18  a l k y l a r y l   amines  and  e thylene   oxide.  A  s p e c i f i c   and 

p r e f e r r e d   example  is  the  condensa t ion   product  of  one  mole  o f  



dodecylamine  with  9-12  moles  of  e thy lene   o x i d e .  

The  maximum  level  of  w a t e r - s o l u b l e ,   an ionic   and  nonionic  s u r f a c e -  

ac t ive   agents  that   can  be  included  in  the  l i qu id   d e t e r g e n t  

compos i t ion   of  the  p resen t   i nven t ion   will  u sua l l y   depend  on  t h e  

level  of  each  of  the  s u r f a c t a n t s   p resen t   and  also  to  a  c e r t a i n  

e x t e n t   on  the  presence  of  the  d ra inage   m o d i f i c a t i o n   agents  h e r e i n .  

The  maximum  amount  of  both  nonionic   and  an ion ic   s u r f a c e - a c t i v e  

agents  which  can  be  p resen t   in  the  composi t ion   of  the  p r e s e n t  

i n v e n t i o n   is  about  50%  by  weight  based  on  the  t o t a l   weight  of  t h e  

c o m p o s i t i o n .  

The  copolymer  used  in  the  p resen t   l i qu id   d ishwashing  d e t e r g e n t  

compos i t ion   to  provide  enhanced  d ra inage   p r o p e r t i e s ,   is  a  copo lymer  

of  N-vinyl  p y r r o l i d o n e   and  d i m e t h y l a m i n o - e t h y l m e t h a c r y l a t e   whose 

monomer  s t r u c t u r e   is  r e p r e s e n t e d   by  the  fo l lowing   f o r m u l a :  

The  molecu la r   weight  of  t h i s   copolymer  is  p r e f e r a b l y   between 

40,000  and  1.5  m i l l i o n ,   and  may  be  p re sen t   in  the  composi t ion   from 

about  0.1%  to  about  10%  by  weight  of  the  to ta l   c o m p o s i t i o n ,  

p r e f e r a b l y   between  0.5%  and  3.0%  by  weight .   A  copolymer  tha t   i s  

commerc ia l ly   a v a i l a b l e   may  be  obta ined  from  the  GAF  C o r p o r a t i o n  

under  the  t rade  name  of  Gafquat  755,  having  a  molecu la r   weight  o f  

about  1  m i l l i o n ,   and  Gafquat  734,having  a  molecu la r   weight  o f  

about  100 ,000 .  

A  t h i r d   i n g r e d i e n t   tha t   is  used  in  the  d ishwashing  l i q u i d  

compos i t ion   o f  t h e   i nven t ion   is  an  a lka l i   metal  s a l t   of  the  p r o t e i n ,  

c a s e i n ,   p r e f e r a b l y   sodium  c a s e i n a t e .   The  c a s e i n a t e   can  be  p resen t   i n  



an  amount  of  from  0.5%  to  about  5%  by  weight  based  on  the  t o t a l  

weight  of  the  compos i t i on ,   p r e f e r a b l y   from  1.0%  to  about  3.0%  by 

weight.   A  commercial  grade  of  sodium  c a s e i n a t e   is  a v a i l a b l e   from 

Western  Dairy  Products   under  the  trade  name  of  Savortone  LF  h a v i n g  

the  fol lowing  a n a l y s i s :  

A  more  adequate  d e s c r i p t i o n   of  casein  and  i t s   s a l t s   may  be  found 

in  the  "Fundaments  of  Dairy  Chemistry"  by  B.H.Webb,  A . H . J o h n s o n ,  

and  J . A . A l f o r d ,   Avi  P u b l i c a t i o n   Co.,  Inc . ,   2d  Ed.  (1974),   pp .  

92-111,  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 .  

Accordingly  the  i n v e n t i o n   pe r t a in s   to  a  l i gh t   duty,  hand  d i s h w a s h i n g  

l iqu id   de t e rgen t   compos i t ion   c o m p r i s i n g :  

1.  About  2%  to  about  50%  by  weight  of  an  an ion ic   s u r f a c t a n t   compound, 

nonionic  s u r f a c t a n t   compound,  or  mixtures  t h e r e o f ;  

2.  About  0.1%  to  about  10%  by  weight  of  a  copolymer  of  N - v i n y l -  

py r ro l idone   and  d i m e t h y l a m i n o - e t h y l m e t h a c r y l a t e   having  a 

molecular   weight  from  about  40,000  to  about  1 ,500,000;   and 

3.  From  0.5%  to  about  5%  by  weight  of  an  a lka l i   metal  s a l t   of  c a s e i n ;  

the  percentages   expressed   being  based  on  the  to ta l   weight  of  t h e  

c o m p o s i t i o n .  

The  above  l iquid   d e t e r g e n t   composi t ion  provides  e x c e l l e n t   d r a i n a g e  

of  washed  ki tchen  u t e n s i l s   and  a p p a r a t u s ,   and  prevents   water  s p o t t i n g  

and  f i lming  when  the  u t e n s i l s   are  l e f t   to  dry.  Moreover,  t he  

u t e n s i l s   are  l e f t   with  a  shiny  clean  appearance  and  e l im ina t e   t h e  

n e c e s s i t y   for  towel  drying  or  w i p i n g .  



A  p r e f e r r e d   embodiment  for  the  dishwashing  l i qu id   d e t e r g e n t  

composi t ion  accord ing   to  the  i n v e n t i o n   is  one  which  conta ins   ( a )  

from  about  10  to  about  50%  of  an  an ionic   s u r f a c t a n t   compound,  o r  

a  mixture  of  an ion ic   s u r f a c t a n t   compounds;  (b)  from  about  1%  t o  

about  10%  of  a  nonionic   s u r f a c t a n t   compound,  or  a  mixture  o f  

nonionic  s u r f a c t a n t   compounds;  (c)  from  about  0.5%  to  about  3.0% 

of  a  copolymer  of  N - v i n y l p y r r o l i d o n e   and  d i m e t h y l a m i n o - e t h y l -  

me thac ry la t e   having  a  molecu la r   weight  between  about  40,000  and 

1.5  m i l l i o n ,   or  mixtures   t h e r e o f ;   and  (d)  from  about  1.0%  t o  

about  3.0%  of  sodium  c a s e i n a t e ;   the  pe rcen tages   expressed  b e i n g  

based on  the  to ta l   weight  of  the  c o m p o s i t i o n .  

Addi t ional   i n g r e d i e n t s   tha t   can  be  o p t i o n a l l y   included  in  the  hand  

dishwashing  l i q u i d   composi t ion   of  the  p re sen t   i nven t ion   are  w a t e r -  

so lub l e ,   low  molecular   weight  organic   ac id ,   or  the  w a t e r - s o l u b l e  

a lka l i   meta l ,   ammonium,or  s u b s t i t u t e d   ammonium  s a l t s   t h e r e o f .  

Organic  acids  or  t h e i r   s a l t s   are  added  to  enhance  the  c l e a n i n g  

act ion  of  the  l i qu id   d e t e r g e n t   composi t ion   of  the  p r e s e n t  

inven t ion   and  can,  in  a d d i t i o n ,   be  used  as  a  source  of  ions  t o  

maintain  the  pH  of  the  composi t ion   at  a  given  pH  value.   S u i t a b l e  

w a t e r - s o l u b l e ,   low  molecu la r   weight  organic   acids  i n c l u d e ,   f o r  

example,  a c e t i c ,   c i t r i c ,   mal ic ,   g lucon ic ,   male ic ,   l a c t i c ,   t a r t a r i c ,  

p rop ion ic ,   b u t y r i c ,   malonic ,   po lymale ic ,   p o l y i t a c o n i c ,   g l u t a r i c ,  

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

e thy lene   diamine  t e t r a - a c e t i c   and  n i t r i l o t r i a c e t i c   ac ids .   P a r t i a l l y  

and  complete ly   n e u t r a l i z e d   s a l t s   of  the  fo regoing   acids  can  a l s o  

be  used.  S p e c i f i c   examples  of  s u i t a b l e ,   organic   acid  s a l t s   a r e  

mono-,  di-  and  t r i s o d i u m   c i t r a t e ,   diammonium  c i t r a t e ,   monopotass ium 

t a r t r a t e ,   disodium  s u c c i n a t e ,   and  t e t r a sod ium  m e l l e t a t e .  

The  maximum  level  of  the  w a t e r - s o l u b l e   organic   acids  or  s a l t s  
that   can  be  added  to  the  l i qu id   d e t e r g e n t   composi t ion  of  the  p r e s e n t  
i nven t ion   should  usua l ly   not  exceed  15  percent   by  weight  of  the  t o t a l  

weight  of  the  compos i t i on ,   and  should  p r e f e r a b l y   be  below  about  10 

percent   by  weight .   Some  of  the  organic   acid  s a l t s   can  be  r e p l a c e d  

by  inorgan ic   b u i l d e r   s a l t s .   The  amount  of  i no rgan i c   bu i lde r   s a l t s ,  

e .g.   sodium  phosphates   and  c a r b o n a t e s ,   should  p r e f e r a b l y   not  exceed  



5  percent   by  weight  in  the  c o m p o s i t i o n .  

Other  s u i t a b l e   i n g r e d i e n t s   or  a d d i t i o n a l   compounds  that   can 

o p t i o n a l l y   be  added  to  improve  consumer  acceptance   of  t h e  

composi t ion   of  the  p resen t   i n v e n t i o n   are:  perfume,  d y e s ,  

f l u o r e s c e r s ,   t a rn i sh   i n h i b i t o r s ,   such  as  b e n z o t r i o z o l e   o r  

e thy lene   t h i o - u r e a ;   shine  improvers ,   such  as  boric  acid  or  i t s  

s a l t s   in  amounts  of  up  to  3  percent   by  weight ;   b a c t e r i c i d e s  

such  as  2 - b r o m o - 2 - n i t r o - 1 ,   3 - p r o p a n e d i o l ,   s u b s t i t u t e d   benz iodo l ium 

compounds,  diphenyl  e thers   s u b s t i t u t e d   with  C1,  Br  or  -CF3,  e . g .  

3 , 4 - d i c h l o r o - 4 ' - t r i f l u o r o m e t h y l d i p h e n y l   e t h e r ;   organic   s o l v e n t s ,  

and  h y d r o t r o p e s ; i n   amount  of  up  to  about  15  percent   by  weight  t o  

improve  the  p o u r a b i l i t y   of  the  compos i t ion   and  to  enhance  t h e  

c o m p a t i b i l i t y   of  the  d i f f e r e n t   components.  Examples  of  t he  

organic   solvents   are  the  mono-  and  d i a l c o h o l s   con ta in ing   2  t o  

8  carbon  atoms  such  as  e t h a n o l ,   bu t ano l ,   me thy lp ropano l -1   and  - 2 ,  

amylol  ( p e n t a n o l ) ,   1 , 2 - , 1 , 3 -   and  1 , 4 - b u t a n e d i o l ,   t o l u o l ,   benzyl  

c a r b i n o l ,   e thy l eneg lyco l   monobutyl  e t h e r ,   p ropyleneglycol   p ropyl  

e t h e r   and  d i e t h y l e n e g l y c o l   dimethyl  e t h e r .   Examples  of  h y d r o t r o p e s  

are  sodium,potass ium  or  ammonium  xylene  s u l f o n a t e ,   and  sodium,  

potassium  or  ammonium  i s e t h i o n a t e .  

The  b e n e f i t s   and  advantages  of  the  i n s t a n t   l iqu id   d i s h w a s h i n g  

d e t e r g e n t   composit ion  are  i l l u s t r a t e d   in  the  examples  and  t e s t s  

set  fo r th   below. 

Example  1 

The  s u b s t r a t e s   used  to  judge  the  e f f e c t i v e n e s s   of  the  f o r e g o i n g  

agents  in  the  drainage  m o d i f i c a t i o n   in  a  l iqu id   dishwashing  d e t e r g e n t  

composi t ion  of  all  of  the  examples  here in   were  e i t h e r   310  ml 

d r ink ing   g l a s ses ,   glass  dinner  p la tes   (23  cm  d i a m e t e r ) ,   ce ramic  

dinner   p la tes   (23  cm  d i a m e t e r ) ,   or  p l a s t i c   dinner  p la tes   (23  cm 

d i a m e t e r ) ,   Boontonware.  The  s u b s t r a t e s   were  washed  with  v a r i o u s  

d e t e r g e n t   composit ions  at  a  use  level  of  0.15%  and  0.20%  f o r  

1  minute  and  3  minutes  at  a  t empera tu re   of  40-45°C.  Edgewate r ,  

New  Jersey  tap  water  was  used  in  all   of  the  exper iments .   The 

s u b s t r a t e s   were  then  r insed  e i t h e r   under  running  tap  water  or  in  a 



dishpan  f i l l e d   with  clean  tap  water.   In  both  cases ,   the  t e m p e r a t u r e  

of  the  r in se   water  was  approximate ly   45°C.  The  du ra t i on   of  t h e  

r inse   was  var ied   between  10  seconds  and  2  m i n u t e s .  

After  the  r i n s e ,   the  s u b s t r a t e   was  placed  on  a  rack  to  dry.  The 

time  at  which  drainage  began  and  the  pe rcen tage   of  the  s u r f a c e  

area  of  the  s u b s t r a t e   that   dried  due  to  t h i s   dra inage   were  r e c o r d e d .  

The  degree  of  b e n e f i t   a r i s i n g   from  the  agent  is  d i r e c t l y   r e l a t e d  

to  the  time  at  which  drainage  begins  and  the  percen tage   of  t h e  

area  dried  by  t h i s   d ra inage .   The  b e n e f i t   produced  by  d r a i n a g e  

m o d i f i c a t i o n   i n c r e a s e s   with  i n c r e a s i n g   d r a inage   rate  and 

i n c r e a s i n g   percen tage   area  dried  by  the  enhanced  d r a i n a g e ,   p r o v i d e d  

tha t   the  r in se   water  film  drains  as  a  uniform  s h e e t ,   and  does  no t  

break  up  in to   water  d rop le t s   which  produce  o b j e c t i o n a b l e   s p o t t i n g .  

The  d ra inage   agents  used  in  the  fo l lowing   t e s t s   are  l i s t e d   i n  

Table  1  be low.  

The  i n f l u e n c e - o f   p o l y v i n y l p y r r o l i d o n e   and  the  copolymer  of  N - v i n y l -  

p y r r o l i d o n e   and  d i m e t h y l a m i n o - e t h y l m e t h a c r y l a t e   on  the  drainage  o f  



r inse   water  from  several   s u b s t r a t e s   a f t e r   washing  with  a  l i q u i d  

dishwashing  composi t ion  is  set  for th  in  Table  3.  The  s u r f a c t a n t  

system  used  in  these  f o rmu la t i ons   is  given  in  Tabel  2  below: 

All  of  the  r e s u l t s   shown  in  Table  3  are  compared  with  the  base  

s u r f a c t a n t   system  given  in  Table  2  wi thout   the  i n c l u s i o n   of  a 

drainage  mod i f i ca t i on   a g e n t .  



Example  2 

Mixtures  of  the  copolymer  of  the  p r e sen t   i n v e n t i o n   with  sodium 

c a s e i n a t e   shows  enhanced  drainage  m o d i f i c a t i o n   on  var ious   s u b s t r a t e s  

as  compared  with  sodium  c a s e i n a t e   used  a lone.   This  is  d e m o n s t r a t e d  

by  t h e .  r e s u l t s   shown  in  Table  4  with  a  s u r f a c t a n t   system  used 

according   to  Example  1. 



It  will  be  seen  tha t   the  sodium  casei .nate  used  alone  is  not  as 
e f f e c t i v e   as  when  i t  i s   used  in  combinat ion  with  the  d r a i n a g e  

m o d i f i c a t i o n   agent  according  to  the  i nven t ion   h e r e i n .  

Example  3 

The  r e s u l t s   descr ibed   thus  far  in  the  foregoing  t ab l e s   have  conce rned  

the  ex ten t   to  which  drainage  m o d i f i c a t i o n   agents   according  to  t h e  

i n v e n t i o n   decrease   the  surface  area  that   dr ies   by  evapora t ion   f o r  

a  given  s u b s t r a t e ,   e .g.   g lassware .   This  rapid  d ra inage   not  on ly  

f a c i l i t a t e s   the  drying  process  but  also  s i g n i f i c a n t l y   improves  t he  

f ina l   appearance  of  the  glassware  with  r e spec t   to  l i qu id   d i s h w a s h i n g  
f o r m u l a t i o n s .   The  fo l lowing  t e s t   i l l u s t r a t e s   the  ex ten t   of  t h i s  

improvement  in  a p p e a r a n c e .  

Ten  d r ink ing   g lasses   were  so i led   with  milk.  Five  of  the  g lasses   were 
washed  in  a  fo rmula t ion   con ta in ing   2.5%  by  weight  of  Gafqua t -734  

copolymer  and  2.5%  by  weight  of  sodium  ca se ina t e   in  combination  w i th  

the  S u r f a c t a n t   Formulat ion  descr ibed   in  Table  2.  The  r ema in ing  
five  g lasses   were  washed  in  a  s o l u t i o n   of  a  commercial  hand 

dishwashing  l i qu id   composi t ion  at  an  i d e n t i c a l   c o n c e n t r a t i o n   of  0.20%. 

The  commercial  l i qu id   composi t ion  is  set  for th   below  in  Table  5.  A 

panel  of  12  people  then  compared  the  two  sets  of  g lasses   w i th  

r e spec t   to  s p o t t i n g ,   f i lming  and  general  appearance  under  normal 

l a b o r a t o r y   l i g h t i n g .   The  panel  unanimously  s e l ec t ed   g lasses   washed  i n  



the  copolymer  Gafqua t -734 /sod ium  c a s e i n a t e   f o r m u l a t i o n   as  hav ing  

less   s p o t t i n g   and  f i lming  and  as  having  an  overa l l   " c l e a n e r "  

appearance  compared  with  g l a s ses   washed  with  the  commercial  p r o d u c t .  

Example  4 

Samples  of  a  s u r f a c t a n t   system  as  used  in  Example  1  compris ing  t h e  

mixture   a c c o r d i n g . t o   the  i n v e n t i o n   were  compared  with  t h o s e  

c o n t a i n i n g   only  the  copolymer  or  sodium  c a s e i n a t e   a l o n e .  

The  samples  were  examined  on  d r ink ing   g l a s ses   with  r e spec t   t o  

d r a i n - d r y   performance  and  end  r e s u l t   f o l l owing   r i n s i n g .   The  washing  

t e s t s   were  c a r r i e d   out  at  42°C  using  p r ec l eaned   g l a s ses   for  each  

t e s t   at  0.2%  product   c o n c e n t r a t i o n   under  var ious   water  h a r d n e s s  

c o n d i t i o n s .   Wash  and  r inse   times  were  prolonged  to  opt imise   d r a i n - d r y  

e f f e c t ;   the  t r e a t e d   g l a s ses   which  had  been  r insed   were  drained  in  an 

i n v e r t e d   p o s i t i o n   fo l lowing   the  normal  p r o c e d u r e .  

The  r e s u l t s   are  shown  in  the  fo l lowing   Table  6 .  





The  above  r e s u l t s   show  tha t   the  composi t ion  of  the  i n v e n t i o n   i s  

c l e a r l y   supe r io r   in  performance  to  the  composi t ions   o u t s i d e  

the  i n v e n t i o n .  

The  r e s u l t s   also  i n d i c a t e   tha t   there  is  a  s y n e r g i s t i c   e f f e c t   o f  

sodium  c a s e i n a t e   and  Gafqua t -734 ,   a  copolymer  of  N - v i n y l p y r r o l i d o n e  

and  d i m e t h y l a m i n o - e t h y l m e t h a c r y l a t e .  



1.  A  l igh t   du ty ,  hand   d i shwashing ,   l i q u i d   d e t e r g e n t   compo- 
s i t i o n   c o m p r i s i n g  

(a)  from  about  1%  to  about  50%  by  weight  of  an  a n i o n i c  

s u r f a c t a n t   compound,  nonionic   s u r f a c t a n t   compound, 

or  mixtures   t h e r e o f ;  

(b)  from  about  0.1%  to  about  10%  by  weight  of  a  copolymer  

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

having  a  molecular   weight  from  about  40,000  to  a b o u t  

1 ,500,000,   or  mixtures  t h e r e o f ;   and 

(c)  from  0.5%  to  about  5%  by  weight  of  an  a lka l i   meta l  

s a l t   of  c a s e i n .  

2.  A  l i qu id   d e t e r g e n t   composi t ion  accord ing   to  claim  1 

wherein  component  (c)  is  sodium  c a s e i n a t e .  

3.  A  l iqu id   de te rgen t   composi t ion  accord ing   to  claim  1 

wherein  the  anionic   s u r f a c t a n t   is  a  w a t e r - s o l u b l e   hydroca rbon  

su lpha te   having  the  formula  R1O(C2H4O)nSO3M  wherein  R1  is  a 

s t r a i g h t   or  branched,   s a t u r a t e d   or  u n s a t u r a t e d ,   a l i p h a t i c   hydro -  

carbon  radical   having  from  8  to  22  carbon  atoms;  n  is  an  i n t e g e r  

from  0  to  about  15;  and  M  is  a  cat ion  of  sodium,  potassium  o r  

ammonium. 

4.  A  l i qu id   de t e rgen t   composit ion  according  to  claim  1  where in  

the  anionic   s u r f a c t a n t   is  a  compound  of  the  fo rmula  

wherein  R2  is  a  s t r a i g h t   or  branched,   s a t u r a t e d   or  u n s a t u r a t e d ,  

a l i p h a t i c   hydrocarbon  rad ica l   having  from  8  to  24  carbon  a toms ,  

or  an  alkyl  benzene  radica l   having  from  8  to  18  carbon  atoms  in 

the  alkyl  group;  and  M  is  a  cat ion  of  sodium,  potass ium,   ammonium, 

magnesium  or  c a l c i u m .  

5.  A  l iqu id   de t e rgen t   composit ion  according  to  claim  1 

wherein  the  nonionic  s u r f a c t a n t   is  a  wa t e r - so lub l e .   t e r t i a r y   amine 

oxide  having  the  general  formula  R3R4R5N -  0  wherein  R3  r e p r e s e n t s  



a  high  mo lecu la r   s t r a i g h t   or  branched,   s a t u r a t e d   or  u n s a t u r a t e d ,  

a l i p h a t i c   hydrocarbon ,   hydroxyhydrocarbon ,   or  a l k y l o x y h y d r o c a r b o n  

r a d i c a l ,   having  a  to ta l   of  8  to  24  carbon  atoms,  and  R4  and  R5, 
which  may  be  the  same  or  d i f f e r e n t ,   r e p r e s e n t   each  a  methyl ,   e t h y l ,  

hydroxymethyl  o r  h y d r o x y e t h y l   r a d i c a l .  

6.  A  l i q u i d   d e t e r g e n t   composi t ion   according  to  claim  1 

wherein  the  nonionic   s u r f a c t a n t   is  a  compound  of  the  f o r m u l a  

wherein  R3  r e p r e s e n t s   a  high  mo lecu la r ,   s t r a i g h t   or  b r a n c h e d ,  

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

or  alkyloxy hydrocarbon  r a d i c a l ,   having  a  to ta l   of  from  about  8  to  a b o u t  

24  carbon  atoms;  and  R4  and  R5,  which  may  be  the  same  o r  

d i f f e r e n t ,   r e p r e s e n t   each  a  methyl ,   e t h y l ,   hydroxymethyl  o r  

hydroxyethyl   r a d i c a l .  

7.  A  l i qu id   d e t e r g e n t   composi t ion   according  to  claim  1 

wherein  the  nonionic   s u r f a c t a n t   is  a  compound  of  the  f o r m u l a  

wherein  R6  is  a  s a t u r a t e d   or  u n s a t u r a t e d ,   a l i p h a t i c   h y d r o c a r b o n  

rad ica l   having  from  about  7  to  about  21  carbon  atoms;  R7  is  a 

methylene  or  e thy lene   group;  and  m  is  an  i n t e g e r   from  1  to  3 .  

8.  A  l i q u i d   d e t e r g e n t   composi t ion  according  to  claim  7 

wherein  the  nonionic   s u r f a c t a n t   is  lauryl   d i e t h a n o l a m i d e .  

9.  A  l i q u i d   d e t e r g e n t   composi t ion  according  to  claim  1 

wherein  the  nonionic   s u r f a c t a n t   is  a  w a t e r - s o l u b l e   c o n d e n s a t i o n  

product   of  from  about  3  to  about  25  moles  of  an  a l ky l ene   o x i d e  

and  1  mole  of  an  o r g a n i c ,   hydrophobic  a l i p h a t i c   or  a l k y l  

compound  having  at  l e a s t   one  r e a c t i v e   hydrogen  a tom.  

10.  A  l i q u i d   d e t e r g e n t   composi t ion   according  to  claim  1 

wherein  the  nonionic   s u r f a c t a n t   is  a  w a t e r - s o l u b l e   c o n d e n s a t i o n  

product   of  e thy lene   oxide  with  (a)  an  a l i p h a t i c   alcohol  h a v i n g  

from  about  10  to  about  18  carbon  atoms;  (b)  an  a l k y l p h e n o l ;  



(c)  a  f a t s y   acid  e s t e r ,   (d)  a  polyethenoxy  e s t e r   or  an  e s t e r   formed 

by  r e a c t i n g   e thy lene   oxide  with  a  c a r b o x y l i c   ac id;   (e)  a  f a t t y   acy l  

a lkanolamide ;   or  (f)  a  C8-C18  a l k y l - ,   C8-18  a l k e n y l - ,   o r  

C5-8  a l k y l a r y l   amine .  

11.  A  l iqu id   d e t e r g e n t   composi t ion  according   to  claim  1,  

c o m p r i s i n g :  

(a)  from  about  10%  to  about  30%  of  an  anionic   s u r f a c t a n t  

compound,  or  a  mixture  of  an ionic   s u r f a c t a n t  

compounds;  

(b)  from  about  1%  to  about  10%  of  a  nonionic  s u r f a c t a n t  

compound,  or  a  mixture  of  nonionic   s u r f a c t a n t   compounds; 

(c)  from  about  0.5%  to  about  3.0%  of  a  copolymer  o f  

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

having  a  molecular   weight  between  about  40,000  and 

1.5  m i l l i o n ;   and 

(d)  from  about  1.0%  to  about  3.0%  of  sodium  c a s e i n a t e ;  

the  pe rcen tages   expressed  being  based  on  the  to ta l   weight  o f  

the  c o m p o s i t i o n .  
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