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©  Granular  detergent  compositions  containing  sodium  aluminosilicate  or  other  phosphorus-free  detergency  builders. 
  Granular  detergent  compositions  containing  sodium 
aluminosilicate  or  other  phosphorus-free  detergency  builders 
with  reduced  caking  and  hygroscopicity  tendencies  are  dis- 
closed.  The  compositions  contain  not  more  than  4.5%  sodium 
silicate  and  from  about  0.3%  to  about  6.0%  of  polyethylene 
glycol  or  other  polymers  containing  at  least  about  50% 
ethylene  oxide  by  weight,  the  polymer  having  a  melting  point 
not  less  than  about  35°C. 



Technical   Field 

The  p re sen t   invention  relates  to  g r a n u l a r   d e t e r g e n t  

composi t ions   containing  a  d e t e r g e n t   s u r f a c t a n t ,   an  a luminos i l i ca t e  

ion  e x c h a n g e   material  or  other   specified  n o n - p h o s p h o r u s  

con ta in ing   d e t e r g e n c y   bu i l de r s ,   and  po lye thy lene   glycol  or  o t h e r  

w a t e r - s o l u b l e .   polymers  conta in ing   at  least  50%  e thy lene   oxide  b y  

weight .   The  compositions  he re in ,   which  contain  no  p h o s p h o r u s   o r  

r educed   levels  of  p h o s p h o r u s - c o n t a i n i n g   materials  and  not  m o r e  
than  about   4.5%  by  weight  of  alkali  metal  silicate  m a t e r i a l s ,  

p rov ide   g ranu le s   having  supe r io r   f ree-f lowing  c h a r a c t e r i s t i c s ,  

solubi l i ty   in  the  launder ing   solution  and  reduced  h y g r o s c o p i c i t y .  

Granu la r   d e t e r g e n t   composi t ions   often  contain  re la t ively   h i g h  

levels  of  phospha te   bui lder   materials ,   p a r t i c u l a r l y   sodium 

t r i p o l y p h o s p h a t e   and  sodium  p y r o p h o s p h a t e .   'When  a  water   s l u r r y  

conta in ing   such  phospha tes   is  dried  g ranules   are  p roduced   which  

exhibi t   des i rable   physical  p r o p e r t i e s ,   i . e . ,   c r i sp ,   durab le   a n d  

f r ee - f lowing .   Moreover,   the  phospha te   material  r e a d i l y  

d i s i n t e g r a t e s   in  the  l aunder ing   solution  so  that  no  in so lub le  

res idue   is  left  on  the  f a b r i c s .  

Alkali  metal  silicates  are  usually  included  in  g r a n u l a r   d e t e r -  

gen t s   for  corrosion  inhibition  and  process ing   r easons .   When 

p h o s p h a t e   bui lders   are  removed  from  d e t e r g e n t s ,   the  level  o f  

silicate  has  often  been  inc reased   since  silicates  also  dry  to  a 

glassy  film  capable  of  s t r e n g t h e n i n g   d e t e r g e n t   g ranu le   walls  a n d  

e n h a n c i n g   free-f lowing  c h a r a c t e r i s t i c s .   However,   the  i n c r e a s e d  

silicate  level  enhances   silicate  polymerizat ion  dur ing   d r y i n g ,  

r e su l t ing   in  the  formation  of  insoluble  si l icates.   The  exposure   o f  

the  silicate  to  carbon  dioxide  dur ing   drying  and  s to rage   can  a l so  

reduce   its  solubil i ty,   r esu l t ing   in  d e t e r g e n t   g r anu l e s   with  u n -  

accep tab ly   high  level  of  insoluble  material  being  depos i ted   on 

fabr ics .   The  insolubles  problem  can  be  pa r t i cu la r ly   severe   when  



the  d e t e r g e n t   composi t ion  also  contains  a  w a t e r - i n s o l u b l e   a lumino-  

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

B a c k g r o u n d   A r t  

U.S.   Patent   3 ,985 ,669 ,   Krummel  et  al,  i ssued  October  12,  

1976,  d e s c r i b e s   the  use  of  low  levels  of  alkali  metal  silicates  in 

g r a n u l a r   d e t e r g e n t   composi t ions   conta ining  a luminosi l icate   b u i l d e r  

mate r ia l s   to  p rov ide   both  corros ion  inhibi t ion  and  c r i s p n e s s  
b e n e f i t s   wi thout   e n h a n c i n g   deposi t ion  of  the  a luminosi l icates   o n t o  

f a b r i c s .  

U.S.   Patent   4 ,379 ,080 ,   Murphy,   i ssued  April  5,  1983,  

d i sc loses   s p r a y - d r i e d   d e t e r g e n t   g r anu l e s   con ta in ing   a  f i lm- forming  

polymer  to  p rov ide   physical   p r o p e r t y   benef i t s   in  low  s i l i ca te  

composi t ions   con ta in ing   a l uminos i l i c a t e .  

U.S.   Pa tent   3 ,960 ,780 ,   Murata  et  ai,  i s sued   June  1,  1976 

d i sc loses   g r a n u l a r   d e t e r g e n t   composi t ions  con ta in ing   an  a lky l  

e t h e r   sulfate   s u r f a c t a n t   and  po lye thy lene   glycol  at  a  level  of  f rom 

10%  to  100%  of  the  s u r f a c t a n t .  

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

The  p r e s e n t   invent ion  encompasses   g r a n u l a r   d e t e r g e n t  

composi t ions   p r e p a r e d   by  drying  aqueous   s l u r r i e s   which  a f t e r  

d r y i n g   provide  composi t ions   c o m p r i s i n g :  

(a)  from  about   5%  to  about  50%  by  weight   of  a  d e t e r g e n t  

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

an ionic ,   nonionic ,   zwi t te r ion ic ,   ampholyt ic   and  ca t ion ic  

s u r f a c t a n t s   and  mixtures   t he reof ,   p rov ided   that   at  l e a s t  

about   50%  of  the  total  s u r f a c t a n t   by  weight  is  a  

non- soap   anionic  s u r f a c t a n t ;  

(b)  from  about  10%  to  about  70%  by  weight  of  a  

n o n - p h o s p h o r u s   containing  d e t e r g e n c y   bui lder   s e l e c t e d  

from  the  g roup   consis t ing   of  sodium  a luminos i l i ca te ,  

sodium  c a r b o n a t e ,   po lyca rboxy l i c   acids  a n d  

w a t e r - s o l u b l e   salts  the reof ,   and  mix tu res   t h e r e o f ;  

(c)  from  0%  to  about  4.5%  of  a  wa t e r - so lub l e   s i l i ca te  

m a t e r i a l ;  

(d)  from  about   0.3%  to  about   6.0%  by  weight  of  a 



w a t e r - s o l u b l e   polymeric  material  containing  at  l e a s t  

about   50%  ethylene  oxide  by  weight ,   said  po lymer  

having  a  melting  point  not  less  than  about  35°C.  

Detailed  Descript ion  of  The  I n v e n t i o n  

The  g r a n u l a r   d e t e r g e n t   romposi t ions   of  the  p resen t   i n v e n t i o n  

con ta in ,   as  essent ia l   components ,   a  d e t e r g e n t   s u r f a c t a n t ,   a 

n o n - p h o s p h o r u s   conta ining  d e t e r g e n c y   bu i lder   and  a  w a t e r - s o l u b l e  

polymeric  material  conta in ing  at  least  about   50%  e thylene   oxide  b y  

weight .   The  composi t ions  contain  not  more  than  about  4.5%  b y  

weight  of  w a t e r - s o l u b l e   silicate  m a t e r i a l s .  

The  composi t ions   herein  are  p r e p a r e d   by  drying  an  a q u e o u s  

s lu r ry   compr is ing   the  above  components .   Order   of  c o m p o n e n t  
addit ion  to  the  s lu r ry   is  not  c r i t ica l ,   but  in  a  p r e f e r r e d  

embodiment   the  polymeric  material  is  mixed  with  s u r f a c t a n t s   a n d  

other   o rganic   materials   before  mixing  with  the  r ema in ing  

componen t s .   The  s lu r ry   general ly   conta ins   from  about  25%  t o  

about  50%  wa te r ,   whereas   the  dried  g r a n u l e s   contain  from  a b o u t  

3%  to  about  15%  water .   The  drying  opera t ion   can  be  accompl i shed  

by  any  conven ien t   means,  for  example,   by  using  s p r a y - d r y i n g  

towers ,   both  c o u n t e r - c u r r e n t   and  c o - c u r r e n t ,   fluid  b e d s ,  

f l a s h - d r y i n g   towers ,   both  c o u n t e r - c u r r e n t   and  c o - c u r r e n t ,   f lu id  

beds ,   f l a s h - d r y i n g   equipment ,   or  indus t r i a l   microwave  or  o v e n  

dry ing   equ ipment .   S p r a y - d r y i n g   in  heated   air  is  p a r t i c u l a r l y  

p r e f e r r e d ,   using  a  process   such  as  d isc losed  in  U.S.  P a t e n t  

3 ,629 ,955 ,   Davis  et  al  issued  December  28,  1971,  i n c o r p o r a t e d  

herein  by  r e f e r e n c e .  

The  composi t ions  of  the  invent ion  quickly   d i s i n t eg ra t e   in 

l aunder ing   solution  and  leave  little  or  no  insoluble  residue  on  

fabr ics .   Moreover ,   the  polymeric  material  does  not  enhance  t h e  

deposi t ion  of  the  aluminosil icate  material  onto  fabr ics ,   as  do  

the  h igher   levels  of  wa te r - so lub le   si l icates  n e c e s s a r y   for  g r a n u l e  

c r i s p n e s s   in  the  absence   of  the  polymeric  m a t e r i a l .  

De te rgen t   S u r f a c t a n t  

The  d e t e r g e n t   compositions  herein  contain  from  about  5%  to  

about  50%  by  weight  of  an  organic  s u r f a c t a n t   selected  from  t h e  



group  cons i s t ing   of  anionic,  nonionic,   zwi t te r ion ic ,   ampholytic  a n d  

cationic  s u r f a c t a n t s ,   and  mixtures   the reof .   The  sur fac tan t   p r e -  

ferably  r e p r e s e n t s   from  about  10%  to  about  40%,  and  more  p r e f e r -  

ably  from  about  15%  to  about  35%,  by  weight  of  the  d e t e r g e n t  

composit ion.   S u r f a c t a n t s   us ful   herein  are  listed  in  U.S.  P a t e n t  

3 ,664,961,   Norr i s ,   issued  May  23,  1972,  and  in  U.S.  P a t e n t  

3 ,919,678,   Laughlin  et  al,  issued  December  30,  1975,  both  i n c o r -  

pora ted   herein  by  re fe rence .   Useful  cationic  su r fac tan t s   a l so  

include  those  de sc r ibed   in  U.S.  Patent   4,222,905,   Cockre l l ,  

issued  Sep t ember   16,  1980,  and  in  U.S.  Patent  4 ,239 ,659 ,  

Murphy,   i ssued  December  16,  1980,  both  incorpora ted   herein  b y  

r e f e r e n c e .  

At  least  about   50%,  and  p r e f e r a b l y   at  least  about  75%,  of  t h e  

total  s u r f a c t a n t   by  weight  cons is t s   of  non-soap   anionic  s u r -  

f ac tan t s .   This  is  necessa ry   to  p rov ide   des i red   physical  a n d  

d e t e r g e n c y   c h a r a c t e r i s t i c s .  

Useful  anionic  s u r f a c t a n t s   include  the  water -so luble   s a l t s ,  

p r e f e r a b l y   the  alkali  metal  sal ts ,   of  organic   sulfuric  r eac t i on  

p roduc t s   having  in  their  molecular  s t r u c t u r e   an  alkyl  g r o u p  

conta ining  from  about  10  to  about  20  carbon  atoms  and  a  su l fon ic  

acid  or  su l fur ic   acid  ester  group.   ( Inc luded   in  the  term  "a lky l"  

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

syn the t i c   s u r f a c t a n t s   are  the  sodium  and  potassium  alkyl  s u l f a t e s ,  

especial ly  those  obtained  by  sul fa t ing  the  h igher   alcohols  (C8-C18 
carbon  atoms)  such  as  those  p roduced   by  reducing  tallow  o r  

coconut  oil  or  their   component  fatty  acids  or  methyl  es te rs ,   a n d  

the  sodium  and  potassium  alkyl  benzene   su l fona tes   in  which  t h e  

alkyl  g roup   conta ins   from  about  9  to  about   15  carbon  atoms,  in 

s t r a igh t   chain  or  b ranched   chain  c o n f i g u r a t i o n ,   e . g . ,   those  of  t h e  

type  d e s c r i b e d   in  United  States  Pa ten t s   2,220,099  and  2 ,477 ,383 .  

Especially  va luable   are  linear  s t r a i g h t   chain  alkyl  b e n z e n e  

su l fona tes   in  which  the  average   number   of  carbon  atoms  in  t h e  

alkyl  g roup   is  from  about  11  to  13,  a b b r e v i a t e d   as  C11-13LAS. 
Other   anionic  s u r f a c t a n t s   herein   are  the  sodium  a lky l  



glycery l   e ther   su l fona t e s ,   especial ly   those  e t he r s   of  h i g h e r  

alcohols  der ived   from  tallow  and  coconut  oil;  sodium  coconut  oil 

fa t ty   acid  monoglycer ide   su l fona tes   and  su l fa tes ;   sodium  o r  

po tass ium  salts  of  alkyl  phenol  e thylene   oxide  e ther   s u l f a t e s  

con ta in ing   from  about  1  to  about  10  units  of  e thy lene   oxide  p e r  
molecule  and  wherein  the  alkyl  g roups   contain  from  about  8  to  

about   12  carbon  atoms;  and  sodium  or  potassium  salts  of  a lky l  

e t h y l e n e   oxide  ether   su l fa tes   con ta in ing   about  1  to  about  10  u n i t s  

of  e thy lene   oxide  per  molecule  and  wherein  the  alkyl  g r o u p  
con ta ins   from  about  10  to  about  20  carbon  a t o m s .  

Other   useful  anionic  s u r f a c t a n t s   herein  include  t h e  

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

con ta in ing   from  about   6  to  20  carbon  atoms  in  the  fatty  ac id  

g r o u p   and  from  about  1  to  10  carbon  atoms  in  the  es ter   g r o u p ;  
w a t e r - s o l u b l e   salts  of  2 - a c y l o x y - a l k a n e - 1 - s u l f o n i c   acids  c o n t a i n i n g  

from  about   2  to  9  carbon  atoms  in  the  acyl  g roup   and  from  a b o u t  

9  to  about   23  carbon  atoms  in  the  alkane  moiety;  w a t e r - s o l u b l e  

salts   of  paraff in   or  olefin  su l fona tes   containing  from  about  12  to  

24  carbon  atoms;  and  b e t a - a l k y l o x y   alkane  su l fona tes   c o n t a i n i n g  

from  about  1  to  3  carbon  atoms  in  the  alkyl  group  and  from  a b o u t  

8  to  20  carbon  atoms  in  the  alkane  moie ty .  

Water -so luble   salts  of  the  h igher   fatty  acids,   i . e . ,   " s o a p s " ,  

are  useful  anionic  s u r f a c t a n t s   in  the  composit ions  here in .   T h i s  

inc ludes   alkali  metal  soaps  of  fat ty  acids  conta in ing  from  about  8 

to  about   24  carbon  atoms,  and  p r e f e r a b l y   from  about   12  to  a b o u t  

18  carbon  atoms.  Soaps  can  be  made  by  d i rec t   saponif icat ion  o f  

fats  and  oils  or  by  the  neu t r a l i za t ion   of  free  fatty  a c i d s .  

P a r t i c u l a r l y   useful  are  the  sodium  and  potass ium  salts  of  t h e  

mix tu re s   of  fatty  acids  der ived  from  coconut  oil  and  tallow,  i . e . ,  

sodium  or  potassium  tallow  and  coconut   s o a p .  
Water-soluble   nonionic  s u r f a c t a n t s ,   other  than  those  which  

contain  at  least  about  50%  e thylene   oxide  by  weight  and  also  h a v e  

a  melting  point  of  35°C  or  g r e a t e r ,   are  sui table   in  t h e  

composi t ions   of  the  inven t ion ,   a l though  not  beneficial   to  phys i ca l  

p r o p e r t i e s   as  the  specified  wa te r - so lub l e   polymeric  ma te r i a l s  



c o n t a i n i n g   at  least  about  50%  e thy lene   oxide  by  weight  and  h a v i n g  

a  melt ing  point  at  least  about  35°C.  Such  nonionic  m a t e r i a l s  

inc lude  compounds   p roduced   by  the  condensa t ion   of  a lkylene  o x i d e  

g r o u p s   with  an  organic   h y d r o p h o b i c   compound,   which  may  b e  

a l ipha t i c   or  alkyl  aromatic  'n  n a t u r e .   The  length  of  t h e  

p o l y o x y a l k y l e n e   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 p h o b i c   g roup   can  be  readily  ad jus ted   to  yield  a  w a t e r -  

soluble   compound  having  the  des i r ed   degree   of  balance  b e t w e e n  

h y d r o p h i l i c   and  h y d r o p h o b i c   e lements   (HLB).   P r e f e r r e d   n o n i o n i c  

s u r f a c t a n t s   of  this  type  have  HLB  va lues   of  from  about  9  to  a b o u t  

14.  

Su i tab le   nonionic  s u r f a c t a n t s   include  the  po lye thy lene   o x i d e  

c o n d e n s a t e s   of  alkyl  phenols ,   e . g . ,   the  condensa t ion   p r o d u c t s   o f  

alkyl  pheno l s   having  an  alkyl  g roup   conta in ing   from  about   6  to  15 

ca rbon   atoms,   in  e i ther   a  s t r a i g h t   chain  or  b r anched   chain  c o n -  

f i g u r a t i o n ,   with  from  abut  3  to  12  moles  of  e thylene   oxide  p e r  
mole  of  alkyl  p h e n o l .  

P r e f e r r e d   nonionics  are  the  wa te r - so lub le   c o n d e n s a t i o n  

p r o d u c t s   of  a l iphat ic   alcohols  con ta in ing   from  8  to  22  c a r b o n  

atoms,   in  e i ther   s t r a i g h t   chain  or  b r a n c h e d   con f igu ra t i on ,   w i t h  

from  3  to  12  moles  of  e thy lene   oxide  per  mole  of  alcohol.  P a r -  

t i cu l a r ly   p r e f e r r e d   are  the  c o n d e n s a t i o n   p roduc t s   of  a l coho l s  

having   an  alkyl  g roup   conta in ing   from  about  9  to  15  carbon  a toms  

with  from  about   4  to  8  moles  of  e thy lene   oxide  per  mole  o f  

a l c o h o l .  

Semi-pola r   nonionic  s u r f a c t a n t s   include  wa t e r - so lub l e   amine  

oxides   con ta in ing   one  alkyl  moiety  of  from  about  10  to  18  c a r b o n  

atoms  and  2  moieties  selected  from  the  g roup  consis t ing   of  a l k y l  

g r o u p s   and  h y d r o x y a l k y l   g roups   conta in ing   from  1  to  about  3 

ca rbon   atoms;  w a t e r - s o l u b l e   p h o s p h i n e   oxides  containing  one  a lky l  

moiety  of  about   10  to  18  carbon  atoms  and  2  moieties  selected  f r o m  

the  g r o u p   cons i s t ing   of  alkyl  g r o u p s   and  hyd roxya lky l   g r o u p s  

con t a in ing   from  about  1  to  3  carbon   atoms;  and  w a t e r - s o l u b l e  

su l fox ides   con ta in ing   one  alkyl  moiety  of  from  about  10  to  18 

ca rbon   atoms  and  a  moiety  selected  form  the  group  consis t ing   o f  



alkyl  and  hyd roxya lky l   moieties  of  from  about  1  to  3  c a r b o n  

a t o m s .  

Ampholytic   s u r f a c t a n t s   include  de r iva t ives   of  al iphatic  o r  

a l iphat ic   de r iva t i ve s   of  he te rocyc l i c   secondary   and  t e r t i a r y   amines  

in  which  the  al iphatic  moiety  can  be  s t r a igh t   chain  or  b r a n c h e d  

and  wherein  one  of  the  a l iphat ic   s u b s t i t u e n t s   conta ins   from  a b o u t  

8  to  18  carbon  atoms  and  at  least  one  a l iphat ic   s u b s t i t u e n t  

con ta ins   an  anionic  wa t e r - so lub i l i z i ng   g r o u p .  
Zwit ter ionic   s u r f a c t a n t s   include  d e r i v a t i v e s   of  a l i pha t i c  

q u a t e r n a r y   ammonium,  phosphon ium,   and  sulfonium  compounds  in 

which  one  of  the  a l iphat ic   s u b s t i t u e n t s   contains   from  about  8  to  

18  carbon  a t o m s .  

Pa r t i cu la r ly   p r e f e r r e d   s u r f a c t a n t s   herein  include  l i nea r  

a l k y l b e n z e n e   su l fona tes   conta in ing   from  about   11  to  14  c a r b o n  

atoms  in  the  alkyl  g roup ;   C12-18  alkyl  s u l f a t e s ,   c o c o n u t a l k y l  

g lyce ry l   e ther   su l fona tes ;   alkyl  e ther   sulfates   where in   the  a lkyl  

moiety  conta ins   from  about   14  to  18  carbon  atoms  and  wherein  t h e  

a v e r a g e   degree   of  e thoxy la t ion   is  from  about  1  to  4;  olefin  o r  
pa ra f f in   su l fonates   conta in ing   from  about  14  to  16  carbon  a toms ;  
a lkyldimethylammonio  h y d r o x y   propane  su l fona tes   wherein  t h e  

alkyl  group  contains  from  about  14  to  18  carbon  atoms;  soaps  o f  

h igher   fatty  acids  conta in ing   from  about  12  to  18  carbon  a toms;  

condensa t i on   p roduc t s   of  C9-C15  alcohols  with  from  a b o u t  4   to  8 

moles  of  e thylene   oxide,   and  mixtures   t h e r e o f .  

Specific  p r e f e r r e d   s u r f a c t a n t s   for  use  herein   include:   sod ium 

linear  C11-13  a lky lbenzene   sulfonate;   t r i e t hano l amine   C11-13 

a l k y l b e n z e n e   sul fonate ;   sodium  C12-18  alkyl  su l fa te ;   sodium 

coconut   alkyl  g lyceryl   e ther   sulfonate;   the  sodium  salt  of  a 

su l fa ted   condensa t ion   p r o d u c t   of  a  tallow  alcohol  with  about  4 

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

fa t ty   alcohol  with  about  6  moles  of  e thylene   oxide;  the  c o n d e n -  

sation  p roduc t   of  tallow  fatty  alcohol  with  about   11  moles  o f  

e thy lene   oxide;  3 - ( N , N - d i m e t h y l - N - c o c o n u t a t k y l a m m o n i o ) - 2 - -  

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

i o - p r o p a n e - 1 - s u l f o n a t e ;   6 - ( N - d o d e c y l b e n z y l - N , N - d i m e t h y l a m m o n i o )  



h e x a n o a t e ;   dodecyl  dimethyl  amine  oxide;  C12-15  a l k y l d i m e t h y l  

amine  oxide;   and  the  sodium  and  potass ium  salts  of  coconut  a n d  

tallow  fa t ty   a c i d s .  

N o n - P h o s p h o r u s - C o n t a i n i n g   D e t e r g e n c y   B u i l d e r  

The  d e t e r g e n t   composi t ions  here in   also  contain  from  a b o u t  

10%  to  about   70%,  p r e f e r a b l y   from  about   15%  to  about   50%  b y  

weight   of  a  n o n - p h o s p h o r u s - c o n t a i n i n g   d e t e r g e n c y   b u i l d e r  

se lec ted   from  the  g roup   c o n s i s t i n g   of  sodium  a l u m i n o s i l i c a t e ,  

sodium  c a r b o n a t e ,   p o l y c a r b o x y l i c   acids  and  wa t e r - so lub l e   s a l t s  

t h e r e o f ,   and  mix tu res   t h e r e o f .  

An  especia l ly   p r e f e r r e d   d e t e r g e n c y   bui lder   is  c r y s t a l l i n e  

a luminos i l i ca te   ion  exchange   material   of  the  fo rmula  

where in   z  and  y  a r e   at  least  about   6,  the  molar  ratio  of  z  to  y  i s  

from  abou t   1.0  to  about  0.5  and  x  is  from  about  10  to  about  264.  

A m o r p h o u s   h y d r a t e d   a luminos i l ica te   mater ia ls   useful  herein  h a v e  

the  empirical   fo rmula  

where in   M  is  sodium,  z  is  from  about   0.5  to  about  2  and  y  is  1. 

The  a luminosi l icate   ion  e x c h a n g e   bu i lder   materials   herein  a r e  

in  h y d r a t e d   form  and  contain  from  about   10%  to  about  28%  o f  

water   by  weight  if  c r y s t a l l i n e ,   and  potent ia l ly   even  h i g h e r  

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

a luminos i l i ca te   ion  exchange   mater ia ls   contain  from  about   18%  to  

about   22%  water  in  their   c rys t a l   matrix.   The  c r y s t a l l i n e  

a luminos i l ica te   ion  e x c h a n g e   mater ia ls   are  f u r t h e r   c h a r a c t e r i z e d   b y  

a  pa r t i c l e   size  diameter   of  from  about   0.1  micron  to  about  10 

microns .   Amorphous   mater ia ls   are  often  smaller,   e . g . ,   down  t o  

less  than  about   0.01  micron.  P r e f e r r e d   ion  e x c h a n g e   m a t e r i a l s  

have  a  par t ic le   size  d iameter   of  from  about   0.2  micron  to  about  4 

microns .   The  term  "par t ic le   size  d iameter"   herein  r e p r e s e n t s   t h e  

a v e r a g e   par t ic le   size  diameter   of  a  given  ion  exchange   material  a s  

d e t e r m i n e d   by  convent ional   analyt ica l   t e chn iques   such  ar-,  f o r  

example ,   microscopic  de t e rmina t ion   util izing  a  scanning   e l e c t r o n  

mic roscope .   The  c rys ta l l ine   a luminosi l ica te   ion  exchange   ma te r i a l s  



herein   are  usual ly  f u r t h e r   c h a r a c t e r i z e d   by  their  calcium  ion 

e x c h a n g e   capac i ty ,   which  is  at  least  about  200  mg.  equ iva len t   o f  

CaC03  water   h a r d n e s s / g .   of  a luminosi l ica te ,   calculated  on  a n  

a n h y d r o u s   bas is ,   and  which  genera l ly   is  in  the  range  of  f rom 

about   300  mg.  e q . / g .   to  about  352  mg.  e q . / g .   The  a luminos i l i -  

cate  ion  e x c h a n g e   materials  herein  are  still  f u r t h e r   c h a r a c t e r i z e d  

by  their   calcium  ion  exchange   rate  which  is  at  least  about  2 

g ra ins   C a + + / g a l l o n / m i n u t e / g r a m / g a l l o n   of  aluminosil icate  ( a n h y -  
d rous   b a s i s ) ,   and  genera l ly   lies  within  the  range  of  from  about  2 

g r a i n s / g a l l o n / m i n u t e / g r a m / g a l l o n   to  about   6  g r a i n s l g a l l o n / m i n -  
u t e / g r a m / g a l l o n ,   based  on  calcium  ion  h a r d n e s s .   Optimum  a l u m i n o -  

sil icate  for  bui lder   pu rposes   exhibi t   a  calcium  ion  exchange   r a t e  

of  at  least  about   4  g r a i n s / g a l l o n / m i n u t e / g r a m / g a l l o n .  

The  amorphous   a luminosi l icate   ion  exchange   materials  u s u a l l y  

have  a  Mg++  exchange   capaci ty  of  at  least  about  50  mg.  e q .  

CaCO3/g .   (12  mg.  M g   /g . )   and  a  M g   exchange   rate  of  at  l e a s t  

about   1  g r a i n / g a l l o n / m u n i t e / g r a m / g a l l o n .   Amorphous  materials  do  

not  exhib i t   an  obse rvab le   d i f f rac t ion   pa t t e rn   when  examined  b y  
Cu  radiat ion  (1.54  Angstrom  U n i t s ) .  

Aluminosi l icate   ion  exchange   materials   useful  in  the  p r a c t i c e  

of  this  invent ion  are  commercially  avai lable .   The  a luminos i l i ca t e s  

useful  in  this  invention  can  be  c rys t a l l i ne   or  amorphous  in  s t r u c -  

ture   and  can  be  n a t u r a l l y - o c c u r r i n g   a luminosi l icates   or  s y n t h e t i -  

cally  d e r i v e d .   A  method  for  p roduc ing   aluminosi l icate  ion  e x -  

change   mater ia ls   is  d i scussed   in  U.S.  Patent   3 ,985,669,   Krummel 

et  al,  issued  October   12,  1976,  i n c o r p o r a t e d   herein  by  r e f e r e n c e .  

P r e f e r r e d   s y n t h e t i c   c rys ta l l ine   a luminosi l icate   ion  e x c h a n g e  

materials   useful   herein  are  available  unde r   the  des igna t ions   Zeo l i t e  

A,  Zeolite  B,  and  Zeolite  X.  In  an  especia l ly   p r e f e r r e d   e m b o d i -  

ment,   the  c rys t a l l i ne   aluminosi l icate  ion  exchange   material  in 

Zeolite  A  and  has  the  formula  

wherein  x  is  from  about  20  to  about   30,  especial ly  about  27. 

Sodium  ca rbona te   is  a  useful  d e t e r g e n c y   builder   within  t h e  

scope  of  the  invent ion  because  of  its  a lkal ini ty   in  solution  and  i t s  



abili ty  to  remove  calcium  and  magnesium  ions  from  washing  s o l u -  

tions  by  p r e c i p i t a t i o n .   As  d isc losed  h e r e i n a f t e r ,   sod ium 

c a r b o n a t e   can  also  be  added  to  the  composi t ions   of  the  i n v e n t i o n  

in  p a r t i c u l a t e   dry  form.  The  components   of  the  composit ions  o f  

the  i n v e n t i o n ,   however ,   are  dr ied  from  a  water  s l u r ry   of  t h e  

c o m p o n e n t s .  

P o l y c a r b o x y l a t e s   in  acid  or  soluble  salt  form  are  u s e f u l  

d e t e r g e n c y   b u i l d e r s   within  the  scope  of  the  inven t ion .   As  u s e d  

herein   p o l y c a r b o x y l a t e s   includes  p o l y a c e t a t e s .   Examples  o f  

p o l y c a r b o x y l a t e s   are  the  sodium,  po tas s ium,   lithium,  ammonium 

and  s u b s t i t u t e d   ammonium  salts  of  e thy lene   diamine  t e t r a a c e t i c  

acid,  n i t r i l o t r i a c e t i c   acid,  oxyd i succ in i c   acid,  mellitic  a c i d ,  

benzene   p o l y c a r b o x y l i c   acids,   and  citric  a c i d .  

One  class  of  p r e f e r r e d   p o l y c a r b o x y l a t e   d e t e r g e n c y   b u i l d e r  

herein  is  set  forth  in  U.S.  Patent   No.  3 ,308 ,067 ,   Diehl,  i s s u e d  

March  7,  1967  i n c o r p o r a t e d   here in   by  r e f e r e n c e .   Such  m a t e r i a l s  

include  the  w a t e r - s o l u b l e   salts  of  homo-  and  copolymers   o f  

a l iphat ic   c a rboxy l i c   acids  such  as  maleic  acid,  itaconic  a c i d ,  

mesaconic  acid,   fumaric  acid,  aconitic  acid,  c i t raconic   acid  a n d  

methy lenemalon ic   a c i d .  

Other   useful   d e t e r g e n c y   bu i lde r s   are  sodium  and  p o t a s s i u m  

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

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

and  the  copolymers   of  maleic  a n h y d r i d e   with  vinyl  methyl  e ther   o r  

e t h y l e n e .  

Other   su i tab le   p o l y c a r b o x y l a t e s   for  use  herein   are  t h e  

polyaceta l   c a r b o x y a l t e s   desc r ibed   in  U.S.  Patent   4 ,144 ,226 ,   i s s u e d  

March  13,  1979  to  Cru tchf ie ld   et  al,  and  U.S.   Patent   4 , 2 4 6 , 4 9 5 ,  

issued  March  27,  1979  to  C ru t ch f i e ld   et  al,  b o t h   i n c o r p o r a t e d  

herein  by  r e f e r e n c e .   These  polyacetal   c a r b o x y l a t e s   can  b e  

p r e p a r e d   by  b r i ng ing   toge the r   unde r   polymer iza t ion   condi t ions   a n  

es ter   of  g lyoxyl ic   acid  and  a  polymer iza t ion   in i t ia tor .   T h e  

r e su l t i ng   polyacetal   c a rboxy l a t e   es te r   is  then  a t t ached   t o  

chemically  s table   end  g roups   to  s tabil ize  the  po lyace t a l  

c a r b o x y l a t e   aga ins t   rapid  depolymer iza t ion   in  alkaline  solution  a n d  



p r e f e r a b l y   c o n v e r t e d   to  a  s a l t .  

P r e f e r r e d   composit ions  contain  from  about  10%  to  about  40% 

sodium  a luminos i l ica te ,   from  0%  to  about  20%  sodium  carbona te   a n d  

from  0%  to  about   20%  p o l y c a r b o x y l a t e .  

Polymeric  Material  Conta 'n ing  E thy lene   O x i d e  

The  composi t ions   of  the  invention  contain  from  about  0.3%  to 

about  6.0%,  p r e f e r a b l y   from  about  0.5%  to  about   4.0%,  and  more  

p r e f e r a b l y   from  about  0.7%  to  about  3.0%  by  weight  of  a 
w a t e r - s o l u b l e   polymeric  material ,   or  mix tu res   thereof ,   c o n t a i n i n g  
at  least  about  50%  e thylene   oxide  by  weight ,   said  polymer  o r  
mix tures   t he reo f   having  a  melting  point  not  less  than  about  35°C .  

P re f e r ab ly   the  polymeric  material  will  have  a  melting  point  n o t  

less  than  about  45°C,  more  p r e f e r a b l y   not  less  than  about  50°C 

and  most  p r e f e r a b l y   not  less  than  about   55°C.  Because  t h e  

polymeric  materials   useful  in  the  p r ac t i ce   of  the  invention  a r e  

genera l ly   mix tures   r e p r e s e n t i n g   a  range   of  molecular  weights ,   t h e  

materials  tend  to  soften  and  begin  to  become  liquid  over  a  r a n g e  
of  t e m p e r a t u r e s   of  from  about  3°C  to  about  7°C  above  t h e i r  

complete  melting  point.  Mixtures  of  two  or  more  po lymr ic  

materials  can  have  an  even  wider  r a n g e .  
P r e f e r r e d   polymers  contain  at  least  about   70%  e thylene   o x i d e  

by  weight  and  more  p r e f e r r e d   polymers  contain  at  least  about  80% 

ethylene   oxide  by  weight.   P r e f e r r e d   polymeric  materials  h a v e  

HLB  values  of  at  least  about  15,  and  more  p re fe rab ly   at  l e a s t  

about  17.  Po lye thylene   glycol  which  can  be  said  to  c o n t a i n  

essent ia l ly   100%  e thylene   oxide  by  weight   is  ' p a r t i c u l a r l y  

p r e f e r r e d .  

P r e f e r r e d   po lye thy lene   glycols  have  an  average   molecu la r  

weight  at  least  about  1000,  and  more  p r e f e r a b l y   from  about  2500 

to  about  20,000  and  most  p r e f e r a b l y   from  about   3000  to  a b o u t  

10 ,000.  

Other  sui table   polymeric  mater ia ls   are  the  c o n d e n s a t i o n  

p roduc t s   of  C10-20  alcohols  or  C8-18  alkyl  phenols  with  s u f f i c i e n t  

e thylene   oxide  not  less  than  50%  by  weight   of  the  polymer  t h a t  

the  r e su l t an t   p roduc t   has  a  melting  point  not  below  about  35°C.  



Block  and  heter ic   polymers   based  on  e thy lene   oxide  a n d  

p r o p y l e n e   oxide  addit ion  to  a  low  molecular  weight  o r g a n i c  

compound  con ta in ing   one  or  more  active  hydrogen   atoms  a r e  

su i t ab le   in  the  prac t ice   of  the  i nven t ion .   Polymers  based  on  t h e  

addi t ion   of  e thy lene   oxide  and  p ropy lene   oxide  to  p r o p y l e n e  

glycol ,   e t h y l e n e d i a m i n e ,   and  t r i m e t h y l o l p r o p a n e   are  commercia l ly  

ava i lab le   unde r   the  names  P lu ron icso ,   Pluronice  R,  Tetronics ®  a n d  

Pturadots®  from  the  BASF  Wyandot te   Corpora t ion   of  W y a n d o t t e ,  

Michigan.   C o r r e s p o n d i n g   n o n p r o p r i e t a r y   names  of  the  f i rs t   t h r e e  

t r a d e   names  are  poloxamer ,   meroxapol  and  p o l o x a m i n e ,  

r e s p e c t i v e l y .  

Opt ional   I n g r e d i e n t s  
As  d e s c r i b e d   h e r e i n b e f o r e   w a t e r - s o l u b l e   sil icate  m a t e r i a l s  

such  as  alkali  metal  s i l icates  can  be  i n c o r p o r a t e d   in  t h e  

compos i t ions   of  the  invent ion  at  levels  not  g rea t e r   than  about  4.5% 

by  w e i g h t .   P r e f e r a b l y ,   silicate  con ten t   is  not  g r e a t e r   than  a b o u t  

3.5%  by  we igh t .   In  a  p a r t i c u l a r l y   p r e f e r r e d   embodiment   t h e  

s i l icate   material   is  sodium  sil icate  and  comprises   from  about  0.5% 

to  about   3%  of  the  composition  by  weight .   P r e f e r r e d   s i l i ca t e  

mater ia l s   have  a  weight  ratio  of  Si02  to  alkali  metal  oxide  such  a s  

Na20  of  from  about  0.5  to  about   4.0,  and  p r e f e r a b l y   from  a b o u t  

1.0  to  about   2 . 4 .  

P h o s p h o r u s - c o n t a i n i n g   d e t e r g e n c y   bu i lde r s   such  a s  

p h o s p h a t e s   and  p o l y p h o s p h o n a t e s   can  be  used  in  the  c o m p o s i t i o n s  

of  the  i n v e n t i o n s ,   but  p r e f e r a b l y   at  levels  not  g r e a t e r   than  a b o u t  

15%,  and  more  p r e f e r a b l y ,   at  levels  not  g r e a t e r   than  about   5%  b y  

we igh t .   Most  p r e f e r a b l y ,   the  composi t ions   are  s u b s t a n t i a l l y   f r e e  

of  p h o s p h a t e s .  

Specif ic   examples  of  inorgan ic   phospha t e   bu i lders   are  sod ium 

and  po tass ium  t r i p o l y p h o s p h a t e ,   p y r o p h o s p h a t e ,   p o l y m e r i c  

m e t a p h o s p h a t e   having  a  degree   of  polymerizat ion  of  from  about  6 

to  21,  and  o r t h o p h o s p h a t e .   Examples   of  p o l y p h o s p h o n a t e   b u i l d e r s  

are  the  sodium  and  potassium  salts   of  e thylene   d iphosphon ic   a c i d ,  

the  sodium  and  potassium  salts  of  e thane   1 - h y d r o x y - 1 , 1 - d i p h o s -  

phonic   acid  and  the  sodium  and  potassium  salts  of  e thane ,   1 , 1 , 2 -  



t r i p h o s p h o n i c   acid.  Other   p h o s p h o r u s   bu i lder   compounds   a r e  

d isc losed   in  U.S.  Pa ten t s   3 ,159,581;   3 ,213,030;   3 , 4 2 2 , 0 2 1 ;  

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

r e f e r e n c e .  

Other   i n g r e d i e n t s   commonly  used  in  d e t e r g e n t   c o m p o s i t i o n s  

can  be  included  in  the  composi t ions   of  the  p r e s e n t   i n v e n t i o n .  

These   include  bleach  a c t i v a t o r s ,   suds  boos te r s   or  su ' s   s u p -  

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

a g e n t s ,   soil  release  a g e n t s ,   dyes ,   f i l lers ,   optical  b r i g h t e n e r s ,  

g e r m i c i d e s ,   pH  ad jus t ing   a g e n t s ,   n o n - b u i l d e r   a lka l in i ty   s o u r c e s  

and  h y d r o t r o p e s .  

Materials   that   are  not  heat  s table   or  s table  in  aqueous   s l u r -  

ries  can  be  added  to  composi t ions   of  the  invent ion  a f te r   d ry ing   o f  

t h e   s l u r r y   and  formation  of  g r a n u l e s .   Examples  are  b l e a c h i n g  

a g e n t s ,   such  as  sodium'   p e r b o r a t e ,   enzymes  and  p e r f u m e s .  

Sil icate  material  addi t ional   to  the  limited  q u a n t i t y   in  the  d r i e d  

g r a n u l e   may  also  be  added  to  the  composit ions  of  the  i n v e n t i o n  

at  this  point  without  se r ious   harmful  effect ,   but  are  not  to  b e  

c o n s i d e r e d   as  components   of  the  composit ions  of  the  i n v e n t i o n  

unless   dr ied  from  a  common  s l u r r y .  

The  following  non-l imit ing  examples  i l lus t ra te   the  d e t e r g e n t  

composi t ions   of  the  p r e s e n t   invent ion .   The  numerical   v a l u e s  

within  p a r e n t h e s e s   are  on  a  100  p a r t s / p e r c e n t a g e   basis  and  a r e  

the  d e t e r m i n a n t s   of  the  scope  of  the  invent ion  for  c o m p o s i t i o n s  

p r e p a r e d   by  drying  an  aqueous   s lu r ry   of  the  componen t s   of  s a i d  

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

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

un less   o therwise   s p e c i f i e d .  

The  g r a n u l a r   d e t e r g e n t   composit ions  of  the  examples   w e r e  

e v a l u a t e d   using  the  indica ted   t e s t s .  

Compress ion   T e s t  

The  g ranu le s   are  poured   into  a  cyl inder   and  compres sed   b y  

app ly ing   a  10  pound  weight   for  4  minutes.   The  d i f f e r ence   in 

he ight   is  measured  and  computed  into  p e r c e n t   c o m p r e s s i o n .  

Lower  numbers   are  be t t e r .   Numbers  of  less  than  about   30  a r e  

a c c e p t a b l e .  



Cake  S t r e n g t h   T e s t  

The  c o m p r e s s e d ,   u n s u p p o r t e d   cy l inder   of  g r a n u l e s   c r e a t e d  

by  the  compress ion   test  is  f r a c t u r e d   by  app ly ing   a  weight   to  t h e  

top  until  the  cy l inder   f r a c t u r e s .   The  weight  in  pounds   r e q u i r e d  

to  f r a c t u r e   the  cy l inder   is  the  cake  g r ade .   In  g e n e r a l ,   lower 

g r a d e s   are  more  a c c e p t a b l e .  

Solubi l i ty   G r a d e  

The  d e t e r g e n t   composi t ion  is  d issolved  in  water   and  f i l t e r e d  

with  suc t ion   t h r o u g h   a  black  fabric  and  g r a d e d   a g a i n s t  

p h o t o g r a p h i c   s t a n d a r d s .   Grades   of  7  to  10  are  a c c e p t a b l e .  

P o u r / L u m p   G r a d e  

The  r e s i s t ance   to  ca r ton   caking  was  measured   a f te r   s t o r a g e .  
C a r t o n s   are  opened  from  the  top  accord ing   to  the  p a c k a g e  

i n s t r u c t i o n .   The  con t en t s   are  poured   out  by  t i l t ing  the  c a r t o n s  

at  a  45°  angle ,   ups ide   down,   and  at  a  height   10-12  inches  a b o v e  

the  r ece iv ing   t r ay ,   us ing  the  n e c e s s a r y   shak ing   and  t a p p i n g  

n e e d e d   to  empty  the  c a r t o n s .   A  pour  g rade   of  0-10  is  g i v e n  

a c c o r d i n g   to  the  ease  with  which  the  p r o d u c t s   flowed  from  t h e  

c a r t o n s .   A  lump  g rade   of  0-10  is  also  given  acco rd ing   to  t h e  

amount   of  l umps /cakes   a p p e a r i n g   on  the  t r ay .   This  is  g r a d e d  

a g a i n s t   p h o t o g r a p h i c   s t a n d a r d s .   The  pour  g rade   and  the  lump 

g r a d e   are  ave raged   to  form  the  p o u r / l u m p   g r a d e ,   with  10  be ing  

the  bes t   g rade   and  0  being  the  w o r s t .  



EXAMPLE  I 

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



Compara t i ve   Compos i t ions  



Compositions  of  the  invention  A,  B,  C  and  D  e x h i b i t  

sa t i s factory   solubi l i ty ,   physical  p roper t ies   and  low  m o i s t u r e  

absorpt ion  relat ive  to  compositions  outside  of  the  scope  of  t h e  

invention  which  are  deficient  in  one  or  more  r e s p e c t s .  

The  po lye thy lene   glycol  8000  (PEG  8000)  of  Examples  A 

through  D  is  replaced  by  an  equal  weight  of  the  c o n d e n s a t i o n  

product   of  1  mole  of  a  C18  alcohol  with  150  moles  of  e t h y l e n e  

oxide  per  mole  of  alcohol.  Products   with  sa t i s fac tory   s o l u b i l i t y ,  

physical  p rope r t i e s   and  low  moisture  absorpt ion  are  o b t a i n e d .  



EXAMPLE  II 



Composit ions  B,  C  and  D  contain  p r e f e r r e d   levels  of  p o l y -  

e thy lene   glycol  within  the  scope  of  the  invent ion  and  e x h i b i t  

supe r io r   solubili ty  and  physical   p r o p e r t i e s .  
EXAMPLE  III 





1.  A  g r a n u l a r   d e t e r g e n t   composition  c o m p r i s i n g :  

(a)  from  about  5%  to  about  50%  by  weight  of  a  d e t e r g e n t  

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

anionic,   nonionic ,   zwi t te r ion ic ,   ampholyt ic   and  c a t i o n i c  

s u r f a c t a n t s   and  mix tures   the reof ,   p rov ided   that   at  l e a s t  

about   50%  of  the  total  s u r f a c t a n t   by  weight  is  a 

non-soap   anionic  s u r f a c t a n t ;  

(b)  from  about  10%  to  about  70%  by  weight  of  a 

n o n - p h o s p h o r u s - c o n t a i n i n g   d e t e r g e n c y   bu i lde r   s e l e c t e d  

from  the  g roup   cons i s t ing   of  sodium  a l u m i n o s i l i c a t e ,  

sodium  c a r b o n a t e ,   po lycarboxyl ic   acids  a n d  

w a t e r - s o l u b l e   salts  t he r eo f ,   and  mix tures   t h e r e o f ;  

(c)  from  0%  to  about  4.5%  of  a  w a t e r - s o l u b l e   s i l i c a t e  

m a t e r i a l ;  

(d)  from  about  0.3%  to  about  6.0%  by  weight   of  a 

wa t e r - so lub l e   polymeric  material  conta in ing   at  l e a s t  

about  50%  e thy lene   oxide  by  weight ,   said  p o l y m e r  

having  a  melting  point  not  less  than  about   35°C,  s a id  

composition  p r e p a r e d   by  dry ing   an  aqueous   s lu r ry   o f  

the  components   of  said  c o m p o s i t i o n .  

2.  The  composition  of  Claim  1  wherein  the  s lu r ry   is 

s p r a y - d r i e d .  

3.  The  composition  of  Claim  2  wherein  the  w a t e r - s o l u b l e  

polymeric  material  is  a  po lye thy l ene   g l y c o l .  

4.  The  composition  of  Claim  3  wherein  the  non - soap   a n i o n i c  

s u r f a c t a n t   comprises   at  least  about   75%  of  the  total  s u r f a c t a n t   b y  

w e i g h t .  

5.  The  composition  of  Claim  4  wherein  the  non - soap   a n i o n i c  

s u r f a c t a n t   is  selected  from  the  group  cons i s t ing   of  t h e  

w a t e r - s o l u b l e   salts  of  alkyl  benzene   su l fona te s ,   alkyl  s u l f a t e s ,  

alkyl  e thoxy  e ther   sulfa tes   and  mix tures   t h e r e o f .  



6.  The  composit ion  of  Claim  3  conta in ing   from  about   0.5%  t o  

abou t   4.0%  by  weight  of  a  po lye thy l ene   glycol  with  a  melting  p o i n t  

not  less  than  about  4 5 ° C .  

7.  The  composit ion  of  Claim  3  conta ining  from  about   0.7%  to  

abou t   3.0%  by  weight  of  a  po lye thy l ene   glycol  with  a  melting  p o i n t  

not  less  than  about   5 0 ° C .  

8.  The  composit ion  of  Claim  2  conta in ing   not  more  than  a b o u t  

3.5%  by  weight   of  a  w a t e r - s o l u b l e   silicate  m a t e r i a l .  

9.  The  composit ion  of  Claim  2  where in   the  water   soluble  s i l i ca t e  

mater ia l   is  sodium  silicate  with  a  weight  ratio  of  S i 0 2 . N a 2 0   o f  

from  abou t   1.0  to  about   2 . 4 .  

10.  The   composit ion  of  Claim  9  conta ining  from  about   0.5%  t o  

abou t   3%  sodium  silicate  by  w e i g h t .  

11.  The  composit ion  of  Claim  1  compris ing  from  about   15%  t o  

abou t   50%  by  weight  of  a  n o n - p h o s p h o r u s - c o n t a i n i n g   d e t e r g e n c y  

b u i l d e r .  

12.  The  composit ion  of  Claim  11  compris ing  from  about   10%  t o  

about   40%  sodium  a luminosi l icate   by  w e i g h t .  
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