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@  Laundering  agent. 
  A  laundering  agent  is  provided  which  contains  active 
detergent,  builders,  a  combination  of  polyphosphate  with 
zeolite  as  sequestering  agent  and,  if  desired,  further  usual 
additives,  wherein  the  sequestering  effect  of  the  polyphos- 
phate-zeolite  combination  is  enhanced  by  an  ethercarboxylic 
acid  of  the  formula  RO-(C2H4O)x-CH2COOM  or  R-CO-NH- 
(C2H4O)x-CH2COOM,  wherein  R  is  the  residue  of  an  aliphatic 
or  alkyl  aromatic  hydrocarbon  having  at  least  8  carbon 
atoms,  x  is  a  number  having  an  average  value  of  0.5-20  and 
M  is  hydrogen  or  a  cation  permissible  in  laundering  agents, 
said  polyether  carboxylic  acid  being  present  in  an  amount  of 
0.3-10%,  preferably  0.3-5%,  based  on  the  entire  composition. 



This  i n v e n t i o n   r e l a t e s   to  a  launder ing   agent ,   c o n t a i n i n g   d e t e r g e n t ,  

b u i l d e r s ,   a  combinat ion   of  polyphosphate   with  z e o l i t e   and,  if  d e s i r e d ,  

f u r t h e r   usual  a d d i t i v e s .  

Such  l aunde r ing   agents   have  been  known  a l r eady   for  a  long  time  and 

have  been  commerc ia l ized   on  a  large  sca le .   The  combina t ions   of  s e q u e s t e r i n g  

agents   formed  by  phosphate   and  z e o l i t e   have  been  developed  in  the  l a s t  

decade  in  order  to  a l l e v i a t e   the  envi ronmenta l   po l lu t ion  by   p h o s p h a t e .  

With  t h i s   kind  o f  c o m b i n a t i o n s   the  amount  of  po lyphospha t e   can  be  r e d u c e d  

to  about  50%.  An  example  of  a  pa t en t   p u b l i c a t i o n   on  t h i s   mat ter   is  Dutch 

pub l i shed   a p p l i c a t i o n   159712.  In  an  a r t i c l e   in  Tenside  Detergents   20  (1983) ,  

number  6,  pages  276-282  va r ious   systems  of  p o l y p h o s p h a t e ,   z e o l i t e ,   c i t r a t e ,  

NTA,  polyhydroxy  c a r b o x y l i c   acids  and  phosphona tes ,   both  s e p a r a t e l y   and  i n  

b inary   and  t e r n a r y   systems,   are  d i s c l o s e d .  

As  usual  a d d i t i v e s   for  genera l   purpose  l a u n d e r i n g   agents  can  be  men- 

t ioned   in  the  f i r s t   p lace   b leach ing   agents ,   p a r t i c u l a r l y   p e r b o r a t e .  

Besides  t h i s   of ten   a lso  o p t i c a l   b r i g h t e n e r s   are  added  and  fur thermore   f o r  

example  enzymes,  carboxy  methyl  c e l l u l o s e ,   EDTA  e t c .  

Fur thermore   should  be  mentioned  the  p o s s i b i l i t y   to  compose  a  c o m p l e t e l y  

p h o s p h a t e - f r e e   l a u n d e r i n g   agent ,   as  for  i n s t a n c e   d i s c l o s e d   in  Dutch  p a t e n t  

a p p l i c a t i o n   7307916.  Herein  a  buf fe r   system  is  used  of  the  pe rbora te   w i t h  

c e r t a i n   a c i d i c - r e a c t i n g   subs tances ,   among  which  in  a c tua l   p r a c t i c e   sodium 

b i s u l f a t e   and  c i t r i c   acid  are  of  i n t e r e s t   in  the  f i r s t   place  so that   t h e  

0.5%  aqueous  s o l u t i o n   of  the  launder ing   agent  p o s s e s s e s   an  i n i t i a l   pH  o f  

5 . 0 - 8 . 5 ,   p r e f e r a b l y   about  6 . 5 - 8 . 0 ,   measured  at  room  t empe ra tu r e .   In  view  o f  

the  r e l a t i v e l y   low  pH  i t   appears  necessary  in  a c t u a l   p r a c t i c e   to  use  an  

a c t i v a t o r   for  the  sodium  p e r b o r a t e ,   because  o the rwise   the  b leach ing   a c t i o n  

is  i n s u f f i c i e n t .   Although  such  a  l aunder ing   agent  pos se s se s   e x c e l l e n t  

p r o p e r t i e s ,   viz .   a  low  i n c r u s t a t i o n   of  the  l a u n d r y ;   ( p r e c i p i t a t i o n   o f  

a l k a l i n e   ear th   metal  compounds  which  make  the  laundry;.   hard).,  for  which 

for  the  r e s t   r e f e r e n c e   can  be  made  to  the  t ex t   of  said  pa t en t   a p p l i c a t i o n ,  

these  l aunder ing   agents   up  t i l l   now  have  not  been  used  on  a  large  s c a l e .  

The  most  impor tan t   marketed  products   in  th i s   f i e l d   are  now  the  l a u n d e r i n g  

agents ,   wherein  the  po lyphospha te   has  been  r ep l aced   for  about  50%  w i t h  

z e o l i t e .  

In  the  composi t ions   of  Dutch  pa ten t   a p p l i c a t i o n   7307916  compounds  o f  

the  formula  RO-(C2H4O)x-CH2COOM,  wherein  R  is  a  hydrophobic   hydroca rbon  

r e s i d u e  a n d   x  has  a  value  of  about  0.5-10,   and  M  is  a  s u i t a b l e   monovalen t  

c a t i o n ,   can  be  used  as  d e t e r g e n t s .   The  same  a p p l i e s   to  US-A-3,819,538 



which  d i s c l o s e s   p h o s p h a t e - f r e e   l aunde r ing   agents   which  do  not  conta in   any  

b l e a c h i n g   agent  and  c o n s e q u e n t l y   are  not  genera l   purpose  launder ing   a g e n t s .  

A  problem  o c c u r i n g   with  the  l aunde r ing   agents   having  a  combinat ion  o f  

phospha te   with  z e o l i t e   is  the  i n c r u s t a t i o n   which  is  cons ide rab ly   h i g h e r  

than  with  phosphate   only.   This  i n c r u s t a t i o n   shows  from  the  ash  c o n t e n t  

a f t e r   a  number  of  t e s t   l a u n d e r i n g s .   Also  the  above  a r t i c l e   from  T e n s i d e  

D e t e r g e n t s   r e l a t e s   to  t h i s   problem  and  i t   appears   the re f rom  tha t   f o r  

i n s t a n c e   a  combina t ion   of  30%  z e o l i t e   A  with  5%  NTA  gives  a  low  ash  c o n t e n t ,  

but  on  the  o ther   hand  does  not  possess   a  very  good  pr imary  l a u n d e r i n g  

power.  Without  f u r t h e r   a d d i t i v e s   mix tures   of  po lyphospha t e   and  z e o l i t e   A 

lead  to  a  h igher   ash  c o n t e n t   than  l a u n d e r i n g   agen ts   con ta in ing   p o l y p h o s -  

pha te   only.   A  combina t ion   which  is  p a r t i c u l a r l y   good  as  regards   ash  c o n -  

t e n t   is  20%  p o l y p h o s p h a t e   p lus   10%  NTA,  a  system,  of  which  also  the  p r i m a r y  

l a u n d e r i n g   a c t i v i t y   appears   to  be  r ea sonab ly   good.  However,  the  NTA  is  a  

r e l a t i v e l y   expens ive   component  which  moreover  should  not  be  used  in  u n l i m i -  

ted  q u a n t i t i e s .   As  appears   from  the  above  ment ioned  a r t i c l e   from  T e n s i d e  

D e t e r g e n t s ,   r e l a t i v e l y   l a rge   amounts  of  NTA  would  be  necessary   to  a r r i v e  

at  a  good  r e s u l t .   Also  a  t e r n a r y   system  of  phospha t e ,   z e o l i t e   and  NTA  i s  

not  i d e a l   and  c o m p l i c a t e s   the  s y s t e m .  

I t   has  now  been  found  t h a t   the  use  of  a  small   amount  of  e ther   c a r b o x y l i c  

acid  lowers  on  the  one  hand  the  h igher   i n c r u s t a t i o n   caused  by  the  c o m b i n a t i o n  

of  phospha te   and  z e o l i t e ,   and  on  the  o ther   hand  in  the  t e rna ry   c o m b i n a t i o n s  

of  phospha te ,   z e o l i t e   and  NTA  makes  i t   p o s s i b l e   to  c o n s i d e r a b l y   r e d u c e  

the  amount  of  NTA. 

Consequen t ly ,   t h i s   i n v e n t i o n   p rov ides   a  l a u n d e r i n g   agent,   c o n t a i n i n g  

a c t i v e   d e t e r g e n t ,   b u i l d e r s ,   a  combinat ion  of  po lyphospha te   with  z e o l i t e  

and,  if   d e s i r e d ,   f u r t h e r   usua l   a d d i t i v e s ,   which  is  c h a r a c t e r i z e d   by  t h e  

f a c t   t h a t   i t   also  c o n t a i n s   at  l e a s t   0.3%  and  no  more  than  10%  of  a  com- 

pound  of  the  formula  RO-(C2H4O)x-CH2COOM  or  R-CO-NH-(C2H4O)x  -CH2COOM., 
where in   R  is  an  a l i p h a t i c   or  a lky l   a romat ic   hydrocarbon   res idue   c o n t a i n i n g  

at  l e a s t   8  carbon  atoms,  x  is  a  number  having  an  average  value  of  0 . 5 - 2 0 ,  

and  M  is  hydrogen  or  a  c a t i o n   a c c e p t a b l e   in  l a u n d e r i n g   a g e n t s .  

The  abovementioned  lower  l i m i t   of  0.3%  is  based  on  a  replacement   o f  

the  usual   amount  of  p o l y p h o s p h a t e   (30  to  40%)  with  about  the  ha l f   amounts 

of  po lyphospha t e   p lus   z e o l i t e   (and  i f   de s i r ed   NTA) .  In  the  case  of  an  

amount  of  l ess   than  0.3%  of  the  p r e s e n t   e ther   c a r b o x y l i c   acids  the  e f f e c t  

is  then  too  small .   The  upper  l i m i t   given  is  only  a  economical  one.  The 

p o l y e t h e r   c a r b o x y l i c   acid   i t s e l f   is  a  d e t e r g e n t   and  in  p r i n c i p l e   could  a l s o  

c o n s t i t u t e   e n t i r e l y   or  p a r t i a l l y   the  d e t e r g e n t   component.  However,  a t  



p r e s e n t ,   t h i s   is  not  (yet)  economica l ly   f e a s i b l e   for  mass  p roduc t ion ,   f o r  

the  p o l y e t h e r   c a r b o x y l i c   acids  are  c o n s i d e r a b l y   more  expensive   than  f o r  

i n s t ance   the  s o - c a l l e d   ABS-products  ( a lky lbenzene   s u l p h o n a t e s ) .   This  i s  

the  reason  why  an  amount  of  more  than  10%  e t h e r c a r b o x y l i c   acid  e c o n o m i c a l l y  

is  s e n s e l e s s   and  u sua l l y   and  p r e f e r a b l y   no  more  than  5%  t h e r e o f   is  used  and 

even  more  p r e f e r a b l y   even  l e s s .  

The  p r e s e n t   l aunder ing   agent  is  of  the  usua l ,   s t r o n g l y   bas ic   k i n d .  

As  a c t i v e   d e t e r g e n t s   i t   may  con ta in   a l l   usual   an ion i c ,   non - ion i c   and 

z w i t t e r i o n i c   s u r f a c t a n t s .   Usual ly  a  number  of  s u r f a c t a n t s   is  used  i n  

combina t ion .   The  t o t a l   conten t   of  a c t i v e   d e t e r g e n t s   u s u a l l y   is  7-16%  o f  

a  l a u n d e r i n g   powder.  The  combinat ion  of  po lyphospha te   and  z e o l i t e   u s u a l l y  

c o n s t i t u t e s   25-45%  by  weight  of  the  l a u n d e r i n g   agent .   Usua l ly   sodium  p e r -  
bora te   as  a  b l each ing   agent  is  also  used  in  an  amount  of  g e n e r a l l y   15-25%. 

In  s tead  of  p e r b o r a t e   of  course  any  o ther   b l each ing   agent  can  be  u s e d ,  

such  a  t r i c h l o r o   cyanuric   acid.   Besides  t h i s  o f t e n   an  o p t i c a l   b r i g h t e n e r  

is  used,  u s u a l l y   in  a  small  amount  of  no  more  than  0.5%.  A  f u r t h e r   u s u a l  

i n g r e d i e n t   is  carboxymethyl  c e l l u l o s e   which  is  u sua l l y   used  in  an  amount 

of  0.5-5%.  Fur thermore ,   an  enzyme,  p a r t i c u l a r l y   a  p r o t e o l y t i c   enzyme, 

may  be  p r e s e n t   in  amountss  upto  3%.  F i n a l l y   then  a l k a l i n e   b u i l d e r   i s  

p r e s e n t ,   u s u a l l y   sodium  carbonate   and  sodium  s i l i c a t e   and  the  l i ke .   The 

remainder  of  the  l aunder ing   agent  can  be  c o n s t i t u t e d   by  s o - c a l l e d   n e u t r a l  

b u i l d e r s ,   i . e .   sodium  and  magnesium  s u l p h a t e s . F u r t h e r m o r e ,   a d d i t i o n a l  

EDTA  as  a  complexing  agent  can  be  p r e s e n t   in  a  small  amount  (upto  1%). 

In  such  a  l a u n d e r i n g   agent  the  p r e s e n t   e t h e r c a r b o x y l a t e   is  now  i n c o r p o r a t e d  

i n   an  amount  in  the  abovementioned  r a n g e .  

The  p r e s e n t   e t h e r c a r b o x y l i c   ac ids ,   in  as  far   as  they  are  der ived  from 

a l c o h o l s , a r e   commercial ly  a v a i l a b l e   many  years  a l r eady   and  they  have  been  

desc r ibed   in  numerous  p u b l i c a t i o n s ,   which  also  appl ies   t o   t h e i r   p r e p a r a t i o n .  

For  the  sake  of  completeness  i t   is  only  mentioned  here  t h a t   the  e t h o x y l a t i o n  

) may  be  c a r r i e d   out  both  with  a  bas ic   c a t a l y s t   (NaOH),  and  with  an  a c i d i c  

c a t a l y s t   (e.g  SbClS).  In  the  f i r s t   case  e t h o x y l a t i o n   p roduc t s   are  formed 

according  to  a  broad  d i s t r i b u t i o n   and  in  the  l a s t   case  a  much  n a r r o w e r  

d i s t r i b u t i o n   of  e t hoxy l a t i on   products   is  formed.  The  e t h e r c a r b o x y l i c   a c i d s  

der ived  t he re f rom  of  course  show  the  same  d i s t r i b u t i o n   p a t t e r n .   For  t h e  

i  p r e sen t   purpose  both  kinds  are  u s e f u l .  

The  e t h e r c a r b o x y l i c   acids  der ived  from  ca rboxy l i c   acid  amides  as  such 

also  c o n s t i t u t e   a  known  group.  For  a  d i s c u s s i o n   of  these  compounds  and  t h e i r  

p r e p a r a t i o n   r e f e r e n c e   is  made  to  Dutch  p a t e n t   a p p l i c a t i o n   8203257.  

The  fo l lowing   experiments  show  the  e f f e c t   of  the  i n v e n t i o n .   Herein  t h e  



sodium  t r i p o l y p h o s p h a t e   has  been  a b b r e v i a t e d   as  NaTPP. 

A  l a u n d e r i n g   powder  in tended   for  l a u n d e r i n g   at  90°C  was  composed  a s  

f o l l o w s :  

In  one  exper iment   only  NaTPP  was  used  as  s e q u e s t e r i n g   agent,   in  one 

expe r imen t   the  combinat ion   N a T P P : z e o l i t e   in  the  r a t i o   1:1  and  in  t h e  

r emain ing   t e s t s   t h i s   same  combina t ion   was  used,   but  then  always  w i t h  

a d d i t i o n   of  an  agent   for  d e c r e a s i n g   i n c r u s t a t i o n .   In  t h i s   c o m p a r a t i v e  

t e s t   a  number  of  Sokalan  p roduc t s   of  BASF  (complexing  p o l y c a r b o x y l i c   a c i d s )  

w a s   compared  with  the  most  usual   e t h e r c a r b o x y l i c   acid  (commercial  p r o d u c t  

(Akypo  RLM-45  of  Chem-Y)  having  the  formula RO-(C2H4O)4.5-CH2COONa,  w h e r e i n  

R  is  a  mix ture   of  l a u r y l   and  m y r i s t y l   (der ived   from  a  commercial  m i x t u r e  

of  about  70%  l a u r y l   a l coho l   and  30%  m y r i s t y l   a l c o h o l ) .   The  used  z e o l i t e  

was  of  the  "A"  t y p e .  

I  With  each  l a u n d e r i n g   powder  25  l a u n d e r i n g s   were  c a r r i e d   out  in  a  

t e r g o t o m e t e r   with  the  usual   t e s t   swatches .   The  water  used  had  a  German 

ha rdnes s   of  18°.  Af ter   25  l a u n d e r i n g s   the  f o l l owing   ash  contents   were  

m e a s u r e d :  



It  wi l l   be  c l ea r   tha t   the  po lye the r   c a r b o x y l i c   acid  can  also  be  i n c o r -  

pora ted   as  the  f ree   acid  in  the  a l k a l i n e   l aunde r ing   agent ,   whereby  t h e  

s a l t   is  fo rmed  in   s i t u   wi thout   the  r e l a t i v e l y   small  added  amount  i n f l u e n -  

cing  the  pH  to  an  impor tan t   degree.   Also  the  p o l y e t h e r   c a r b o x y l i c   a c i d  

may  be  used  in  the  form  of  a  crude  r e a c t i o n   mix ture ,   as  is  ob t a ined   d u r i n g  

i t s   p r e p a r a t i o n   a f t e r   t r e a tmen t   with  a  small  amount  of  water  and  ac id ,   a s  

d i s c l o s e d   in  Dutch  pa t en t   a p p l i c a t i o n   8103860.  The  optimum  na tu re   of  t h e  

e t h e r c a r b o x y l i c   acid  (or  s a l t   thereof)   somewhat  depends  on  the  o t h e r  

i n g r e d i e n t s   of  the  l aunde r ing   agent,   p a r t i c u l a r l y   the  ac t ive   d e t e r g e n t ,  

and  in  t h i s   r e s p e c t   the  known  v a r i a t i o n s   in  the  hydrphobic  r e s i d u e   and 

the  average  number  of  oxyethylene  un i t s   are  p o s s i b l e .   The  p roduc t   used  i n  

the  above  exper iment   wi l l   be  s a t i s f a c t o r y   in  a  g rea t   number  of  cases  o r  

wi l l   even  c o n s t i t u t e   the  optimum  p r o d u c t .  

In  accordance   with  the  abovementioned  p o s s i b i l i t y   of  va ry ing   t h e  

e t h e r c a r b o x y l i c   acid  some  fu r the r   compounds  were  t e s t e d ,   using  the  same 

base  r ec ipe   for  the  l aunder ing   powder.  

These  t e s t s   were  c a r r i e d   out  at  an  o ther   p lace   than  the  above  d e s -  

cr ibed  t e s t s ,   but  with  water  of  the  same  ha rdnes s .   The  t e s t s   were  c a r r i e d  

out  analogous  to  t e s t   method  RAL  992,  but  with  25  l aunde r ings   in  s t e a d  

of  50.  The  t e s t   t i s s u e s   and  the  e v a l u a t i o n   were  in  accordance  with  DIN 

53919.  The  fo l lowing   experiments   were  c a r r i e d   o u t :  

After  25  l a u n d e r i n g s   the  r e s u l t s   were  as  f o l l o w s :  



All  the  above  exper iments   have  some  c o r r e l a t i o n   with  the  i n c r u s t r a t i o n  

and  from  the  e n t i r e   p i c t u r e   of  these   data  i t   appears  t h a t   a l l   the  e t h e r -  

c a r b o x y l i c   ac ids   t e s t e d   in  t h i s   exper iment   show  the  d e s i r e d   e f f e c t .  



1)  Laundering  agent  c o n t a i n i n g   ac t ive   d e t e r g e n t ,   b u i l d e r s ,   a  c o m b i n a t i o n  

of  po lyphosphate   with  z e o l i t e   and,  if  d e s i r e d ,   f u r t h e r   usual  a d d i t i v e s ,  

c h a r a c t e r i z e d   in  t ha t   i t   also  con ta ins   0.3-10%  of  an  e t h e r c a r b o x y l i c   a c i d  

of  the  formula  RO-(C2H40)x-CH2COOM  or  R-CO-NH-(C2H40)x-CH2COOM,  w h e r e i n  

R  is  the  res idue   of  an  a l i p h a t i c   of  alkyl   a romat ic   hydrocarbon  having  a t  

l e a s t   8  carbon  atoms,  x  is  a  number  having  an  average  value  of  0.5-20  and 

M  is  hydrogen  or  a  c a t i o n   p e r m i s s i b l e   in  l a u n d e r i n g   a g e n t s .  

2)  Laundering  agent  accord ing   to  claim  1,  c h a r a c t e r i z e d   in  tha t   i t  

con ta in s   0.3-5%  of  an  e t h e r c a r b o x y l i c   acid  as  de f ined   in  claim  1.  

3 )   Laundering  agent  accord ing   to  claim  1  or  2,  c h a r a c t e r i z e d   in  t h a t  

the  e t h e r c a r b o x y l i c   acid  is  a  compound  of  the  formula  RO-(C2H40)4.5CH2COONa, 
wherein  R  is  the  r e s idue   of  a  mixture  of  l au ry l   and  myr i s ty l   a l c o h o l s .  



C L A I M S  F O R   A U S T R I A :  

1)  A  p rocess   for  p r e p a r i n g   a  l a u n d e r i n g   agent  c o n t a i n i n g   ac t ive   d e r t e r g e n t ,  

b u i l d e r s ,   a  combinat ion  of  p o l y p h o s p h a t e   with  z e o l i t e   and,  if  d e s i r e d ,  

f u r t h e r   usual   a d d i t i v e s ,   c h a r a c t e r i z e d   in  t ha t   a lso  0.3-10%  of  an  e t h e r -  

c a r b o x y l i c   acid  of  the  formula   RO-(C2H40)x-CH2COOM  or  R-CO-NH-(C2H40)x-CH2 
COOM  is  i n c o r p o r a t e d   in  the  l a u n d e r i n g   agent ,   wherein   in  the  above 

formulae   R  is  the  r e s i d u e   of  an  a l i p h a t i c   or  a l ky l   aromatic   hydroca rbon  

having  at  l e a s t   8  carbon  atoms,  x  is  a  number  having   an  average  value  o f  

0 .5-20   and  M  is  hydrogen  or  a  c a t i o n   p e r m i s s i b l e   in  l aunder ing   a g e n t s .  

2)  A  p roces s   accord ing   to  c la im  1,  c h a r a c t e r i z e d   in  t ha t   0.3-5%  of  a n  

e t h e r c a r b o x y l i c   acid  as  d e f i n e d   in  claim  1  is  i n c o r p o r a t e d   in  the  l a u n d e r i n g  

a g e n t s .  

3)  A  p rocess   accord ing   to  c la im  1  or  2,  c h a r a c t e r i z e d   in  tha t   as  e t h e r -  

c a r b o x y l i c   acid  a  compound  is  used  of  the  formula  RO-(C2H4O)4.5CH2COONa, 
where in   R  is  the  r e s idue   of  a  mixture   of  l a u r y l   and  myr i s t y l   a l c o h o l s .  
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