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A   composition  is  described  herein  which  contains 
aluminosilicate  materials  characterized  in  their  ability  to 
exchange  sodium  ions  for  calcium  and  magnesium  ions.  The 
composition  also  contains,  in  an  intimate  mixture  with  the 
aluminosilicate,  an  inorganic  salt  and  a  specific  low  level  of 
certain  water-soluble  detergent  surfactants  as  agglomerat- 
ing  compounds.  The  particulate  composition  described 
above  is  suitable  for  water  softening  per  se  or  for  admixture 
into  detergent  compositions. 



B a c k g r o u n d  

1.  F i e l d   of  the  I n v e n t i o n  

The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  c o m p o s i t i o n s   of  m a t t e r   which  a r e  

u s e f u l   for  water   s o f t e n i n g   or  as  d e t e r g e n t   b u i l d e r s .  

2.  D e s c r i p t i o n   of  the  A r t  

A l u m i n o s i l i c a t e s   which  have  high  calc ium  and  magnesium  e x c h a n g e .  

r a t e s   and  c a p a c i t y   have  been  added  to  water  s o f t e n i n g   and  d e t e r g e n t  

p r o d u c t s   to  remove  w a t e r  h a r d n e s s .   E f f e c t i v e   removal  of  ca lc ium  a n d  

magnesium  ions  from  water   when  c o n s i d e r e d   in  the  c o n t e x t   of  d e t e r g e n t  

p r o d u c t s   is  impor tan t   in  t h a t   those   ions  can  p r e c i p i t a t e   a n i o n i c   s u r -  

f a c t a n t s   r e n d e r i n g   the  former  l e s s   e f f e c t i v e   i n   f a b r i c   c l e a n i n g .  

Moreover,   i f   the  ca lc ium  and  magnesium  ions  are  not  removed  from  w a t e r  

used  for  washing,   these   ions   w i l l   i n t e r a c t   with  s o i l s   on  the  f a b r i c s  

thus   i n t e r f e r i n g   with  s o i l   r e m o v a l .  

U.S.  Pa t en t   3 , 9 8 5 , 6 6 9 ,   i s sued   October  12,  1976,  Krummel  et  a l ,  

d e s c r i b e s   the  f o r m u l a t i o n   of  a  d e t e r g e n t   c o m p o s i t i o n   c o n t a i n i n g  

a l u m i n o s i l i c a t e s   and  a l k a l i   metal   s i l i c a t e s .   In  Krummel  et  al  t h e  

s i l i c a t e s   are  p r e s e n t   at  a  very  low  l eve l   to  avoid   the  i n t e r a c t i o n  

with  the  a l u m i n o s i l i c a t e .   This  p roduc t   is  formed  by  spray  d ry ing   a l l  

of  the  components   in  the  c o m p o s i t i o n   i n c l u d i n g   the  a l u m i n o s i l i c a t e   a n d  

the  a l k a l i   metal   s i l i c a t e .   Said  p a t e n t   is  i n c o r p o r a t e d   h e r e i n   by  

r e f e r e n c e .  

I t   has  been  found  t h a t   the  i n c o r p o r a t i o n   of  the  a l u m i n o s i l i c a t e  

m a t e r i a l s   i n to   d e t e r g e n t   and  water   s o f t e n i n g   c o m p o s i t i o n s   d e s c r i b e d  

above  p r e s e n t s   g rea t   d i f f i c u l t i e s .   For  i n s t a n c e ,   i f   a l u m i n o s i l i c a t e s  

are  to  be  admixed  in to   the  c o m p o s i t i o n   as  a  dry  m a t e r i a l ,   a  c o n s i d -  

e r a b l e   q u a n t i t y   of  dust  can  be  g e n e r a t e d   by  improper   h a n d l i n g   of  t h e  

f i n e l y   d i v i d e d   a l u m i n o s i l i c a t e .   Moreover,   the  a l u m i n o s i l i c a t e s   per  s e  

are  not  f ree   f lowing.   It  is  a l so   noted  that   i f   the  a l u m i n o s i l i c a t e  

m a t e r i a l s   with  which  the  p r e s e n t   i n v e n t i o n   is  concerned   are  a d m i x e d  

dry  with  the  remainder   of  a  c o m p o s i t i o n ,   t h a t   s e g r e g a t i o n   of  the  f i n e  

a l u m i n o s i l i c a t e   m a t e r i a l s   wi l l   occur  dur ing  packing   and  t r a n s p o r t a t i o n  

of  tne  f i n i s h e d   p roduc t .   The  s e g r e g a t i o n   is  ex t r eme ly   u n d e s i r a b l e   i n  

t h a t   when  the  consumer  uses  the  p roduc t   the  lack  of  u n i f o r m i t y   may 

r e s u l t   in  o v e r - u s a g e   or  u n d e r - u s a g e .  



The  p r e s e n t   i n v e n t i o n   is  an  improvement  on  U.S.  Pa t en t   4 , 0 9 6 , 0 8 1 ,  

P h e n i c i e   et  al ,   i s sued   June  20,  1978 'and  i n c o r p o r a t e d   he r e in   by  r e f e r -  

ence.  This  p a t e n t   t e a c h e s   a g g l o m e r a t i o n   of  the  a l u m i n o s i l i c a t e   p a r -  

t i c l e s   us ing   an  o rgan ic   a g g l o m e r a t i n g   agent  and  an  i n o r g a n i c   s a l t .  

This  a g g l o m e r a t e   can  be  admixed  with  c o n v e n t i o n a l   s p r a y - d r i e d   d e t e r -  

gent  g r a n u l e s .  

Throughout   the  s p e c i f i c a t i o n   and  c la ims ,   p e r c e n t a g e s   and  r a t i o s  

are  by  weight   and  t e m p e r a t u r e s   are  in  degrees   c e n t i g r a d e   u n l e s s   o t h e r -  

wise  i n d i c a t e d .  

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

A  f r e e - f l o w i n g   p a r t i c u l a t e   water   s o f t e n i n g   c o m p o s i t i o n   c o m p r i s i n g  

an  i n t i m a t e   mix ture   o f :  

(a)  from  about  60%  to  about  95%  of  an  a l u m i n o s i l i c a t e   d e t e r g e n c y  

b u i l d e r ,   p r e f e r a b l y  

( i )   an  amorphous  a l u m i n o s i l i c a t e ;  

( i i )   a  hydra ted   c r y s t a l l i n e   z e o l i t e   s e l e c t e d   from  the  g r o u p  

c o n s i s t i n g   of  Z e o l i t e   A,  X,  and  P  having  a  p a r t i c l e   s i z e  

of  from  about  0.1  to  about  25  microns ;   and 

( i i i ) m i x t u r e s   t h e r e o f   having  a  calc ium  ion  exchange  c a p a c i t y  

of  at  l e a s t   about  200  mg  e q . / g   ( four   m i l l i e q u i v a -  

l e n t s / g . ) ;   and  a  calc ium  ion  exchange  r a t e   of  at  l e a s t  

about  2  g r a i n s / g a l l o n / m i n u t e   gram;  

(b)  from  a b o u t  1 %   to  about  4%  of  s y n t h e t i c   a n i o n i c   d e t e r g e n t  

s u r f a c t a n t s   which  are  r e l a t i v e l y   ha rdnes s   i n s e n s i t i v e ;  

(c)  from  about  1%  to  a b o u t   10%  of  an  i n o r g a n i c   s a l t   and  b e i n g  

e s s e n t i a l l y   free  of  s i l i c a t e s ;   and 

(d)  ba lance   w a t e r .  

D e t a i l e d   D e s c r i p t i o n   of  the  I n v e n t i o n  

The  a l u m i n o s i l i c a t e   d e t e r g e n c y   b u i l d e r   of  t h i s   i n v e n t i o n   c o m p r i s e  

both  amorphous  and  c r y s t a l l i n e   a l u m i n o s i l i c a t e s   as  is  well   known  i n  

the  a r t .   U.S.  Pa ten t   4 ,096,081 '   c o n t a i n s   a  d e s c r i p t i o n   of  s u c h  

b u i l d e r s .   Z e o l i t e s   A,  X  and  P  are  p r e f e r r e d ,   with  Z e o l i t e   A  b e i n g  

most  p r e f e r r e d .  

An  e s s e n t i a l   f e a t u r e   of  the  ion  exchange  b u i l d e r   m a t e r i a l s   h e r e i n  

is  t ha t   they  be  in  a  hydra ted   form,  i . e . ,   c o n t a i n   at  l e a s t   about  10% 

by  weight   of  water .   Highly  p r e f e r r e d   Z e o l i t e   A  a l u m i n o s i l i c a t e s  

he re in   c o n t a i n   the  t h e o r e t i c a l   maximum  of  from  about  18%  to  about  22% 



(wt . )   water  in  t h e i r   c r y s t a l   ma t r ix .   It  has  been  found,  for  e x a m p l e ,  

tha t   l e s s   h ighly   h y d r a t e d   Z e o l i t e   A  a l u m i n o s i l i c a t e s ,   e . g . ,   those   w i t h  

about  6%  water ,   d o  n o t   f u n c t i o n   e f f e c t i v e l y   as  ion  exchange  b u i l d e r s  

when  employed  in  the  c o n t e x t   of  a  laundry  d e t e r g e n t   c o m p o s i t i o n .  

A  second  e s s e n t i a l   f e a t u r e   of  the  ion  exchange  b u i l d e r   m a t e r i a l s  

he re in   is  t h e i r   p a r t i c l e   s i ze   range.  Of  course ,   the  a m o r p h o u s  

a l u m i n o s i l i c a t e s   i n h e r e n t l y   h a v e   a  small   p a r t i c l e   s i z e   (ca.   0 . 0 1  

m i c r o n  -   5  micron  d i a m e t e r ) .   However,  the  c r y s t a l l i n e   a l u m i n o s i l i -  

c a t e s   must  have  a  small   p a r t i c l e   s i ze   in  the  range  d i s c l o s e d   h e r e i n .  

Proper   s e l e c t i o n   of  small   p a r t i c l e   s i z e s   r e s u l t s   in  f a s t ,   h i g h l y  

e f f i c i e n t   b u i l d e r   m a t e r i a l s .   Moreover,  the  small  p a r t i c l e   s i z e   of  t h e  

p r e f e r r e d   a l u m i n o s i l i c a t e s   he r e in   (≤10   microns)   presumably   a c c o u n t s  

for  the  fact   tha t   they  are  not  n o t i c e a b l y   d e p o s i t e d   on  f a b r i c s   from  a n  

aqueous  l a u n d e r i n g   l i q u o r .   This  n o n d e p o s i t i o n   i s ,   of  c o u r s e ,   d e s i r -  

able  when  the  a l u m i n o s i l i c a t e s   are  employed  as  d e t e r g e n t   b u i l d e r s .  

The  amorphous  a l u m i n o s i l i c a t e   ion  exchange  b u i l d e r / w a t e r   s o f t e n i n g  

m a t e r i a l s   he re in   can  be  p r e p a r e d   a c c o r d i n g   to  the  f o l l o w i n g   p r o c e d u r e :  

( a )   Admix  sodium  a l u m i n a t e   (NaAlO2)  and  sodium  h y d r o x i d e   i n  

w a t e r   to  form  a  mix ture   having  the  fo l lowing   ( p r e f e r r e d )  

weight  r a t i o s   of  the  c o m p o n e n t s :  

H2O/NaA102 =  2 . 9 : 1  

H2O/NaOH  =  5 . 2 : 1  

NaAlO2/NaOH =  1 . 8 : 1 .  

The  t e m p e r a t u r e   of  the  mixture   i s   a d j u s t e d   to  a b o u t  

20°C-70°C,  p r e f e r a b l y   about  50°C.  If   p r epa red   at  l o w e r  

t e m p e r a t u r e s ,   the  mixture   of  a lumina te   and  sodium  h y d r o x i d e  

is  not  a  t rue   s o l u t i o n   and  may  c o n t a i n   a  small  q u a n t i t y   o f  

f i n e l y   d i s p e r s e d   p a r t i c u l a t e   m a t e r i a l s .  

(b)  Add  a  sodium  s i l i c a t e   s o l u t i o n   (ca.  37%  wt.  s o l i d ;   3 . 2 : 1  

SiO2/Na2O  r a t i o )   r a p i d l y   to  the  mixture   of  s t ep   ( a ) .  

This  rap id   mixing  step  can  be  c a r r i e d   out  us ing  a  v e s s e l  

employed  with  an  e f f i c i e n t   a g i t a t o r ;   a l t e r n a t i v e l y ,   the  two 

mix tures   at  the  d e s i r e d   t e m p e r a t u r e   can  be  metered  i n to   a n  

i n l i n e   mixer  which  can  be  par t   of  a  dominant  bath  system  t o  

p r o v i d e   a  c o n t i n u o u s   p roces s .   The  r a t i o   of  NaAlO2  t o  

sodium  s i l i c a t e   (anhydrous   bas i s )   is  about  1 . 6 : 1 .  



(c)  Heat  the  mix ture   of  step  (b)  r a p i d l y   to  75°C  to  95°C 

( p r e f e r a b l y   8 0 ° C  -   85°C)  and  m a i n t a i n   at  t h i s   t e m p e r a t u r e  

for  10  minutes   to  60  minutes   ( p r e f e r a b l y   10  m i n u t e s  -   20 

m i n u t e s ) .  

(d)  Cool  the  s l u r r y   from  step  (c)  to  about  50°C-  and  f i l t e r .  

Recover  the  r e s u l t i n g   f i l t e r   cake  and  wash  in  water  us ing  a 

s u f f i c i e n t   q u a n t i t y   of  water  to  y i e l d   a  wash  w a t e r / s o l i d s  

(anhydrous   b a s i s )   weight  r a t i o   of  about  2 .0 :1   ( p r e f e r r e d ) .  

Repeat  the  f i l t r a t i o n   and  washing  o p e r a t i o n s .  

The  f i l t e r   cake  p r e p a r e d   by  the  f o r e g o i n g   p roce s s   compr i ses   a  

mix ture   of  c r y s t a l l i n e   a l u m i n o s i l i c a t e   and  amorphous  a l u m i n o s i l i c a t e  

in  a p p r o x i m a t e l y   a  1:1  (wt . )   r a t i o .   The  m a t e r i a l   from  the  f i l t e r   c a k e  

e x h i b i t s   a  rap id   and  e f f i c i e n t   uptake  of  both  Ca++  and  Mg++  i o n s .  

The  f i l t e r   cake  is  u s e f u l   per  se  as  an  ion  exchange  m a t e r i a l .   For  u s e  

in  powdered  or  g r a n u l a r   d e t e r g e n t   c o m p o s i t i o n s ,   i t   is  p r e f e r r e d   to  d r y  

the  f i l t e r   cake  only  .  the   minimum  amount  to  e l i m i n a t e   f ree   m o i s t u r e ,  

us ing   a  drying  t e m p e r a t u r e   below  about  175°C  to  avoid  e x c e s s i v e  

d e h y d r a t i o n .   P r e f e r a b l y ,   the  drying  is  per formed  at  100°C  t o  

1 0 5 ° C .  

The  amorphous  a l u m i n o s i l i c a t e   of  t h i s   i n v e n t i o n   can,  i f   d e s i r e d ,  

be  s e p a r a t e d   from  the  a m o r p h o u s - c r y s t a l l i n e   mix tu re   p repa red   in  t h e  

f o r e g o i n g   manner  by  simply  suspending  the  f i l t e r   c a k e -  m i x t u r e   i n  

wa te r .   When  thus  suspended ,   the  c r y s t a l l i n e   p o r t i o n   of  the  mix 

s e t t l e s   out  (over  a  pe r iod   of  about  1-6  h o u r s ) ,   whereas  the  amorphous  

m a t e r i a l   remains  suspended  in  the  aqueous  medium.  The  amorphous  

m a t e r i a l   can  be  s e p a r a t e d   by  d e c a n t a t i o n   or  o the r   p h y s i c a l   means.  Of 

c o u r s e ,   low  speed  c e n t r i f u g a t i o n   can  be  employed  to  more  r a p i d l y  

s e p a r a t e   the  amorphous  component  from  the  c r y s t a l l i n e   component  of  t h e  

m i x t u r e s   h e r e i n .  

Both  the  c r y s t a l l i n e   and  amorphous  a l u m i n o s i l i c a t e   ion  e x c h a n g e r s  

h e r e i n   are  f u r t h e r   c h a r a c t e r i z e d   by  t h e i r   ca lc ium  ion  exchange  c a p a c -  

i ty   which  is  p r e f e r a b l y   at  l e a s t   about  200  mg.  e q u i v a l e n t   of  CaCO3 
h a r d n e s s / g r a m   of  a l u m i n o s i l i c a t e ,   c a l c u l a t e d   on  an  anhydrous  b a s i s ,  

and  which  p r e f e r a b l y   l i e s   wi th in   the  range  of  about  300  mg.  e q . / g .   t o  

about   352  mg.  e q . / g .  

The  ion  exchange  m a t e r i a l s   he re in   are  f u r t h e r   c h a r a c t e r i z e d   by 

t h e i r   ca lc ium  ion  exchange  ra te   which  is  at  l e a s t   about  2  g r a i n s  



( C a + + ) / g a l . / m i n . / g .   of  a l u m i n o s i l i c a t e   ( anhydrous   b a s i s ) .   Optimum 

a l u m i n o s i l i c a t e s   for  b u i l d e r   purposes   e x h i b i t   a  Ca++  exchange   r a t e  

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

The  amorphous  a l u m i n o s i l i c a t e   ion  exchanges  h e r e i n   are  f u r t h e r  

c h a r a c t e r i z e d   by  t h e i r   magnesium  exchange  c a p a c i t y ,   which  i s   at  l e a s t  

about  50  mg.  eq.  of  CaCO3,  ha rdnes s /g r am  of  a l u m i n o s i l i c a t e ,   c a l c u -  

l a t ed   on  an  anhydrous   b a s i s ,  a n d   which  g e n e r a l l y   l i e s   w i t h i n   the  r a n g e  

of  about  50  mg.  e q . / g .   to  150  mg.  e q . / g .   or  g r e a t e r .  

The  amorphous  ion  exchange  m a t e r i a l s   h e r e in   are  s t i l l   f u r t h e r  

c h a r a c t e r i z e d   by  t h e i r   magnesium  ion  exchange  r a t e   which  i s   at  l e a s t  

about  1  g r a i n   ( M g + + ) / g a l . / m i n . / g .   of  a l u m i n o s i l i c a t e   ( a n h y d r o u s  

b a s i s ) .   Optimum  a l u m i n o s i l i c a t e s   for  b u i l d e r   p u r p o s e s   e x h i b i t   a  

magnesium  exchange  r a t e   of  at  l e a s t   about  2  g r . / g a l . / m i n . / g .  

The  ion  exchange  p r o p e r t i e s   of  the  a l u m i n o s i l i c a t e s   h e r e i n   c a n  

c o n v e n i e n t l y   be  de t e rmined   by  means  of  a  ca lc ium  ion  e l e c t r o d e   and  a  

d i v a l e n t   ion  e l e c t r o d e .   In  t h i s   t echn ique   the  r a t e   and  c a p a c i t y   o f  

Ca++  and  Mg++  u p t a k e   from  an  aqueous  s o l u t i o n   c o n t a i n i n g   a  known 

q u a n t i t y   of  Ca++  and  Mg++  ions  are  de te rmined   as  a  f u n c t i o n   of  t h e  

amount  of  a l u m i n o s i l i c a t e   ion  exchange  m a t e r i a l   added  to  the  s o l u -  

t ion .   More  s p e c i f i c a l l y ,   the  ion  exchange  r a t e s   of  the  amorphous  a n d  

mixed  a m o r p h o u s - c r y s t a l l i n e   a l u m i n o s i l i c a t e s   h e r e i n   are  d e t e r m i n e d   a s  

fo l lows .   The  a l u m i n o s i l i c a t e   prepared   in  the  f o r e g o i n g   manner  i s  

added  in  the  sodium  form  to  150  ml.  of  aqueous  s o l u t i o n   c o n t a i n i n g   4 . 7  

g r . / g a l .   Ca++  and  2.4  g r . / g a l .   Mg++  (measured  as  CaC03)  at  a  

c o n c e n t r a t i o n   of  0.06%  ( w t . ) ,   pH  of  10.0,  and  with  g e n t l e   s t i r r i n g   o f  

the  s o l u t i o n .  T h e   ra te   of  calcium  d e p l e t i o n   is  measured   us ing  t h e  

calcium  e l e c t r o d e   ( commerc ia l ly   a v a i l a b l e ;   Orion)  and  the  r a te   o f  

t o t a l   ca lc ium  and  magnesium  d e p l e t i o n   i s  d e t e r m i n e d   u s i n g   the  g e n e r a l  

d i v a l e n t   c a t i o n   e l e c t r o d e .   Magnesium  ion  removal  is  t h e r e a f t e r   d e t e r -  

mined  by  the  d i f f e r e n c e   in  r e a d i n g s .   The  ra te   of  d e p l e t i o n   is  d e t e r -  

mined  for  each  c a t i o n   by  t ak ing   measurements   at  a p p r o p r i a t e   t i m e  

i n t e r v a l s .   Tota l   d e p l e t i o n   from  the  s o l u t i o n   is  c a l c u l a t e d   a f t e r   t e n  

minutes ,   which  c o r r e s p o n d s   to  the  normal  wash  time  in  an  a q u e o u s  

l a u n d e r i n g   p r o c e s s .   Rate  curves   for  calcium  d e p l e t i o n ,   magnes ium 

d e p l e t i o n   and  mixed  calc ium  and  magnesium  d e p l e t i o n   can  be  p l o t t e d   a s  

g r . / g a l .   v.  t i m e .  



Calcium  exchange  c a p a c i t y   of  the  a l u m i n o s i l i c a t e s   h e r e i n   can  be  

d e t e r m i n e d   by  a  s imple  t i t r a t i o n   method.  In  p r a c t i c e   the  a l u m i n o -  

s i l i c a t e   sample  is  e q u i l i b r a t e d   with  a  known  e x c e s s   of  Ca++.  A f t e r  

e q u i l i b r a t i o n   and  uptake  of  the  ca lc ium  ion,  the  excess   ca l c ium  i o n  

r e m a i n i n g   in  s o l u t i o n   is  de termined  by  a  s t a n d a r d   t i t r a t i o n   with  EOTA, 

us ing   a  s t a n d a r d   Eriochrome  Black  T  I n d i c a t o r .   Magnesium  ion  c a p a c i t y  

is   d e t e r m i n e d   t i t r i m e t r i c a l l y ,   in  s i m i l a r   f a s h i o n .  

As  no ted   h e r e i n a b o v e ,   both  the  c r y s t a l l i n e   and  amorphous  a l u m i n o -  

s i l i c a t e s   h e r e i n   e x h i b i t   e x c e l l e n t   r a t e s   of  exchange   and  c a p a c i t i e s  

for  c a l c ium  ions .   Moreover,  the  amorphous  m a t e r i a l   h e r e i n   a d d i t i o n -  

-a l ly   p r o v i d e s   r ap id   and  e f f i c i e n t   uptake  of  magnesium  i o n s .   A c c o r d -  

i n g l y ,   a  mix tu re   of  c r y s t a l l i n e   and  amorphous  m a t e r i a l   can  p r o v i d e  

mixed  Ca++/Mg++  ha rdnes s   c o n t r o l .  

P r e f e r a b l y ,   the  compos i t i ons   of  t h i s   i n v e n t i o n   are   e s s e n t i a l l y  

f ree   of  the  o r g a n i c   agg lomera t i ng   agen t s   of  U.S.  P a t e n t   4 , 0 9 6 , 0 8 1 .  

The  s u r f a c t a n t   agg lomera t i ng   agen ts   of  t h i s   i n v e n t i o n   i n c l u d e   t h e  

f o l l o w i n g .  

P r e f e r a b l y   the  d e t e r g e n t   component  of  the  p r e s e n t   i n v e n t i o n   is  a  

w a t e r - s o l u b l e   s a l t   of:  an  e t h o x y l a t e d   s u l f a t e d   a l c o h o l   with  an '  

ave rage   degree   of  e t h o x y l a t i o n   of  about  1  to  about   10  and  an  a l k y l  

cha in   l e n g t h   of  from  about  8  to  about  20;  an  a l k y l   benzene  s u l f o n a t e  

with  an  ave rage   a lky l   chain  length   between  about  9  and  about   15,  p r e -  

f e r a b l y   f r o m  a b o u t   11  to  about  13,  and  most  p r e f e r a b l y   about  1 1 . 8  

carbon  atoms;   a  C6-C20  a l p h a - s u l f o c a r b o x y l i c   ac id   or  e s t e r   t h e r e o f  

having  1  to  14  carbon  atoms  in  the  a l c o h o l   r a d i c a l ;   a  C8-C18 
s e c o n d a r y   p a r a f f i n   s u l f o n a t e ;   a  C10-C18  o l e f i n   s u l f o n a t e   or  m i x -  

t u r e s   t h e r e o f ;   or  o the r   hardness   i n s e n s i t i v e   a n i o n i c   s u r f a c t a n t .  

Such  p r e f e r r e d   d e t e r g e n t s   are  d i s c u s s e d   below.  Blends  of  s u r f a c t a n t s  

which  e x h i b i t   ha rdnes s   r e s i s t a n c e   ( i n s e n s i t i v i t y )   can  be  used  as  w e l l .  

An  e s p e c i a l l y   p r e f e r r e d   alkyl   e the r   s u l f a t e   d e t e r g e n t   component  o f  

the  p r e s e n t   i n v e n t i o n   is  a  mixture  of  a lkyl   e t h e r   s u l f a t e s ,   sa id   mix -  

t u r e   having   an  average  ( a r i t h m e t i c   mean)  carbon  cha in   l e n g t h   w i t h i n  

the  range  of  about  12  to  16  carbon  atoms,  p r e f e r a b l y   from  about  14  t o  

15  carbon   atoms,  and  an  average  ( a r i t h m e t i c   mean)  degree   of  e t h o x y -  

l a t i o n   of  from  about  1  to  4  moles  of  e t h y l e n e   ox ide ,   p r e f e r a b l y   from 

about   2  to  3  moles  of  e thy lene   o x i d e .  



S p e c i f i c a l l y ,   such  p r e f e r r e d   mix tu res   compr ise   from  about  0  to  10% 

by  weight   of  mixture   of  C12-13  compounds,  from  about  50  to  100%  by  

weight  of  mixture  of  C14-15  compounds,  and  from  about  0  to  45%  by 

weight  of  mixture   of  C16-17  compounds,  and  from  about  0  to  10%  by 

weight   of  a  mixture  of  C18-19  compounds.  F u r t h e r ,   such  p r e f e r r e d  

a lky l   e t h e r   s u l f a t e   mix tu res   comprise   from  about   0  to  30%  by  weight   o f  

mix ture   of  compounds  having  'a  degree  of  e t h o x y l a t i o n   of  0,  from  a b o u t  

45  to  95%  by  weight  of  mixture   of  compounds  having  a  degree  of  e t h o x y -  

l a t i o n   from  1  to  4,  from  about  5  to  25%  by  weight   of  mixture   of  com-  

pounds  having  a  degree  of  e t h o x y l a t i o n   from  5  to  8,  and  from  about   0  

.to  15%  by  weight  of  mixture   of  compounds  having  a  degree  of  e t h o x y -  

l a t i o n   g r e a t e r   than  8.  The  s u l f a t e d   c o n d e n s a t i o n   p roduc t s   of  e t h o x y -  

l a t e d   a l c o h o l s   of  8  to  24  a lky l   carbons   and  with  from  1  to  30,  p r e f e r -  

ably  1  to  4  moles  of  e t h y l e n e   oxide  may  be  used  in  place  of  the  p r e -  
f e r r e d   a l k y l   e the r   s u l f a t e s   d i s c u s s e d   abova .  

P r e f e r r e d   w a t e r - s o l u b l e   o rgan ic   d e t e r g e n t   compounds  he r e in   a l s o  

i n c l u d e   a lky l   benzene  s u l f o n a t e s   ( p r e f e r a b l y   e s s e n t i a l l y   l i n e a r ,  

a l t h o u g h   "hard"  ABS  may  be  used)  c o n t a i n i n g   from  about  9  to  15  c a r b o n  

atoms  in  the  a lkyl   group.  Examples  of  the  above  are  sodium  and  p o t a s -  

sium  a lky l   benzene  s u l f o n a t e s   in  which  the  a l ky l   group  c o n t a i n s   f r o m  

about  11  to  about  13  carbon  atoms,  in  s t r a i g h t   chain   or  branched  c h a i n  

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

2 , 220 ,099   and  2 ,477 ,383 .   E s p e c i a l l y   va luab l e   are  s t r a i g h t   cha in   a l k y l  

benzene  s u l f o n a t e s   in  which  the  average   of  the  a lky l   groups  is  a b o u t  

1 1 . 8  c a r b o n   atoms,  a b b r e v i a t e d   as  C11.2LAS. 
Another   u se fu l   d e t e r g e n t   compound  he re in   i n c l u d e s   the  w a t e r - s o l -  

uble  s a l t s   of  e s t e r s   of  a l p h a - s u l f o n a t e d   f a t t y   ac ids   c o n t a i n i n g   f r o m  

about  6  to  20  carbon  atoms  in  the  f a t t y   acid  group  and  t h e i r   e s t e r s  

with  a l c o h o l s   c o n t a i n i n g   from  about  1  to  14,  p r e f e r a b l y   1  to  2,  c a r b o n  

a t o m s .  

P r e f e r r e d   " o l e f i n   s u l f o n a t e "   d e t e r g e n t   m ix tu r e s   u t i l i z a b l e   h e r e i n  

comprise   o l e f i n   s u l f o n a t e s   c o n t a i n i n g   from  10  to  about  18  c a r b o n  

atoms.  Such  m a t e r i a l s   can  be  produced  by  s u l f o n a t i o n   of  o l e f i n s   by 

means  of  uncomplexed  s u l f u r   t r i o x i d e   fol lowed  by  n e u t r a l i z a t i o n   u n d e r  

c o n d i t i o n s   such  tha t   any  s u l t o n e s   p r e sen t   are  hydro lyzed   to  the  c o r r e -  

sponding  hydroxy-a lkane   s u l f o n a t e s .   The  a l p h a - o l e f i n   s t a r t i n g   m a t e r -  

i a l s   p r e f e r a b l y   have  from  14  to  16  carbon  atoms.  Said  p r e f e r r e d  



a l p h a - o l e f i n   s u l f o n a t e s   are  d e s c r i b e d   in  U.S.  Pat .   No.  3 , 3 3 2 , 8 8 0 ,  

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

The  secondary   p a r a f f i n   s u l f o n a t e s   embraced  in  the  p r e s e n t   i n v e n -  

t i on   a r e  e s s e n t i a l l y   l i n e a r   and  c o n t a i n   from  about   8  to  about  18 

carbon   atoms,  p r e f e r a b l y   from  about  12  to  about  16  and  more  p r e f e r a b l y  

from  about   14  to  about  15  carbon  atoms  in  the  a lky l   r a d i c a l .  

Other  a n i o n i c   d e t e r g e n t   'compounds  he r e in   i n c l u d e   the  sodium  a l k y l  

g l y c e r y l   e t h e r   s u l f a t e s ,   e s p e c i a l l y   those   e t h e r s   of  h igher   a l c o h o l s  

d e r i v e d   from  t a l l ow   and  coconut   o i l ;   sodium  coconut   o i l   f a t t y   a c i d  

m o n o g l y c e r i d e   s u l f o n a t e s   and  s u l f a t e s ;   and  sodium  or  po tass ium  s a l t s  

- o f   a l k y l   phenol   e thy lene   oxide  e t h e r   s u l f a t e   c o n t a i n i n g   about  1  t o  

about  10  u n i t s   of  e thy lene   oxide  per  molecule   and  w h e r e i n  t h e   a l k y l  

groups  c o n t a i n   about  8  to  about  12  carbon  a t o m s .  

Other   u s e f u l   d e t e r g e n t s   i n c l u d e   w a t e r - s o l u b l e   s a l t s   of  2 - a c y l -  

o x y - a l k a n e - l - s u l f o n i c   ac ids   c o n t a i n i n g   from  about  2  to  9  carbon  a t o m s  

in  the  acyl   group  and  from  about  9  to  about  18  carbon  atoms  in  t h e  

a lkane   moie ty ;   b e t a - a l k y l o x y  ' a l k a n e   s u l f o n a t e s   c o n t a i n i n g   from  about  1 

t o  3   carbon  atoms  in  the  a lky l   group  and  from  about   8  to  18  c a r b o n  

atoms  in  the  a lkane   moiety;  a l k y l m e t h y l a m m o n i o p r o p a n e   s u l f o n a t e s   and- 

a l k y l m e t h y l a m m o n i o h y d r o x y p r o p a n e   s u l f o n a t e s   wherein  the  a lky l   group  i n  

both  t ypes   c o n t a i n s   from  about  14  to  18  carbon  atoms;  and  a l ky l   g l y c -  

e ro l   e t h e r   s u l f a t e s   w i t h  f r o m   10  to  18  carbon  atoms  in  the  a l k y l  

r a d i c a l .  

A  t y p i c a l   l i s t i n g   of  the  c l a s s e s   and  s p e c i e s   of  d e t e r g e n t   com- 

pounds  u s e f u l   he re in   appear  in  U.S.  Pat.   N o .  3 , 8 5 2 , 2 1 1 ,   to  Ohren  

i s s u e d   Dec.  3,  1974,  i n c o r p o r a t e d   h e r e i n   by  r e f e r e n c e .   The  f o r e g o i n g  

l i s t   of  d e t e r g e n t   compounds  and  m ix tu r e s   which  can  be  used  in  t h e  

i n s t a n t   c o m p o s i t i o n s   is  r e p r e s e n t a t i v e   of  such  m a t e r i a l s ,   but  is  n o t  

i n t e n d e d   to  be  l i m i t i n g .  

The  c o m p o s i t i o n s   comprise  from  about  1  to  about   4%,  p r e f e r a b l y  

from  about   2%  to  about  3%  of  ha rdness   i n s e n s i t i v e   a n i o n i c   s u r f a c t a n t .  

Higher  l e v e l s   of  s u r f a c t a n t   simply  d i l u t e   the  z e o l i t e   wi thout   any 
b e n e f i t   and  can  give  u n d e s i r a b l e   p h y s i c a l   p r o p e r t i e s   to  the  agg lom-  

e r a t e .  

The  s u r f a c t a n t   improves  d i s p e r s i o n   of  the  z e o l i t e   as  shown  h e r e i n -  

a f t e r   thus  minimiz ing   u n a c c e p t a b l e   d e p o s i t s ,   e .g .   on  f a b r i c s ,   a n d  

i n c r e a s i n g   the  ra te   of  ion  e x c h a n g e .  



The  i n o r g a n i c   s a l t s   are  water  s o l u b l e   and  form  ions .   They  p r o m o t e  

d i s p e r s i o n   of  the  a l u m i n o s i l i c a t e   as  shown  to  r a p i d l y   c o n t r o l   t h e  

water  h a r d n e s s .   Examples  of  such  i n o r g a n i c   s a l t s   i n c l u d e   those   h a v i n g  

a l k a l i   metal   c a t i o n s   such  as  sodium,  or  p o t a s s i u m ,   and  having  a s  

anions   t h e r e o f   s u l f a t e s ,   c h l o r i d e s ,   c a r b o n a t e s ,   b i c a r b o n a t e s ,   a l u m i n -  

a tes   and  p h o s p h a t e s ,   and  mix tu re s   t h e r e o f .  

P r e f e r r e d   i n o r g a n i c   s a l t s   i n c l u d e   sodium  s u l f a t e ,   sodium  c a r b o n -  

a te ,   sodium  o r t h o p h o s p h a t e ,   sodium  p y r o p h o s p h a t e ,   sodium  t r i p o l y p h o s -  

pha te ,   and  sodium  h e x a m e t a p h o s p h a t e .   E s p e c i a l l y   p r e f e r r e d   are  sod ium 

s u l f a t e   and  sodium  c a r b o n a t e .   A lka l i   metal  s i l i c a t e s   should   not  b e  

p r e s e n t   because   of  t h e i r   a b i l i t y   to  po lymer ize   the  a l u m i n o s i l i c a t e  

l e a d i n g   to  d e p o s i t s   upon  washed  f a b r i c s .  

When  the  a l u m i n o s i l i c a t e ,   the  i n o r g a n i c   s a l t   and  the  o r g a n i c   s u r -  

f a c t a n t   are  to  be  i n c o r p o r a t e d   in to   a  d e t e r g e n t   c o m p o s i t i o n ,   a d d i t i o n -  

al  s u r f a c e   a c t i v e   agent  ( d e t e r g e n t   s u r f a c t a n t )   w i l l   be  i n c l u d e d   as  a  

p o r t i o n   of  the  o v e r a l l   d e t e r g e n t   compos i t ion   s ince   the  l e v e l   of  s u r -  

f a c t a n t   h e r e i n   is  i n s u f f i c i e n t   to  form  a  complete   d e t e r g e n t   p r o d u c t .  

Exemplary  of  d e t e r g e n t   components  which  may  be  used  in  the  p r e s e n t  

i n v e n t i o n   are  those  d e s c r i b e d   in  U.S.  Pa ten t   3 , 8 5 2 , 2 1 1   to  O h r e n ,  -  

i s sued   December  3,  1974,  which  is  he re in   i n c o r p o r a t e d   by  r e f e r e n c e .  

Composi t ion   P r e p a r a t i o n  

The  p r e p a r a t i o n   of  the  p a r t i c u l a t e   c o n t a i n i n g   the  a l u m i n o s i l i c a t e ,  

the  i n o r g a n i c   s a l t   and  the  d e t e r g e n t   s u r f a c t a n t   is  d e s c r i b e d   a s  

f o l l o w s :  

(a)  d i s p e r s i n g   the  d e t e r g e n t   s u r f a c t a n t ;  

(b)  d i s p e r s i n g   the  i n o r g a n i c   s a l t   in to  the  d e t e r g e n t   s u r f a c t a n t ;  

(c)  admixing  in to   the  d i s p e r s e d   d e t e r g e n t   s u r f a c t a n t   the  a l u m i n o -  

s i l i c a t e   of  the  p r e s e n t   i n v e n t i o n ,   t h e r eby   forming  an  i n t i -  

mate  mix ture ;   a n d ,  

(d)  s o l i d i f y i n g   the  r e s u l t a n t   mass  to  form  the  p a r t i c u l a t e .  

A l t e r n a t i v e l y ,   the  d e t e r g e n t   s u r f a c t a n t   can  be  sp rayed   onto  a 

bed  of  the  a l u m i n o s i l i c a t e   and  the  i n o r g a n i c   s a l t .   Water  may 
be  added  to  the  mixture   of  the  d e t e r g e n t   s u r f a c t a n t ,  

the  i n o r g a n i c   s a l t ,   and  the  a l u m i n o s i l i c a t e   to  f a c i l i t a t e  

mixing.   The  excess   water  is  then  d r i v e n   off   by  h e a t i n g   on  

forming  the  p a r t i c u l a t e .  



In  a  p r e f e r r e d   method,  s u l f u r i c   acid  is  added  to  the  s y n t h e s i s  

l i quor   of  the  a l u m i n o s i l i c a t e   to  n e u t r a l i z e   excess   c a u s t i c   ( w h i l e  

s t ay ing   above  pH  9)  and  form  Na2S04.  The  s u r f a c t a n t   i s   then   d i s -  

persed  in  the  s l u r r y   and  the  p roduc t   is  spray  or  f l a s h   d r i e d .  

Another  p r e f e r r e d   method  of  p r e p a r i n g   the  p a r t i c u l a t e   of  t h e  

p re sen t   i n v e n t i o n   is  to  spray  the  mixture   of  the  a l u m i n o s i l i c a t e ,  t h e  

i n o r g a n i c   s a l t   and  the  d e t e r g e n t   s u r f a c t a n t   to  'form  g r a n u l e s   of  t h e  

s ize   c o m p a t i b l e   with  normal  d e t e r g e n t   p a r t i c l e s .   I t   i s   to  be  u n d e r -  

s tood,   however,  t h a t   the  p roduc t   can  t a k e   s e v e r a l   forms,   e . g .   c a k e s ,  

f l akes ,   p r i l l s ,   or  g r a n u l e s   which  are  reduced  by  c o n v e n t i o n a l   m e t h o d s  

to  the  a p p r o p r i a t e   s i z e .  

The  p r e f e r r e d   method  of  p r e p a r i n g   the  p a r t i c u l a t e   of  the  p r e s e n t  

i n v e n t i o n   is  by  s p r a y - d r y i n g   or  spray  coo l ing   the  mass  to  form  t h e  

p a r t i c u l a t e .   I t   is  e s s e n t i a l   when  s p r a y - d r y i n g   is  employed  t h a t   t h e  

a l u m i n o s i l i c a t e   should   not  be  dehydra t ed   beyond  the  p o i n t   where  i t s  

ion  exchange  c a p a c i t y   is  a d v e r s e l y   a f f e c t e d .   Also,  c e r t a i n   of  t h e  

s u r f a c t a n t s   which  are-  heat   s e n s i t i v e   should  not  be  h e a t e d   to  t h e  

ex ten t   at  which  they  begin  to  decompose .  
when a   s p r a y - d r y i n g   o p e r a t i o n   is  used  to  p r epa re   the  a g g l o m e r a t e  

the  a p p a r a t u s   for  c o n d u c t i n g   the  drying  o p e r a t i n g   may  be  a  m u l t i l e v e l  

s p r a y - d r y i n g   tower  such  as  t h a t   d e s c r i b e d   in  U.S.  P a t e n t   3 , 6 2 9 , 9 5 0   and  

3 ,629 ,955   i s sued   to  Davis  et  a l ,   both  of  which  are  h e r e i n   i n c o r p o r a t e d  

by  r e f e r e n c e .  

In  p r e p a r i n g   the  p a r t i c u l a t e   of  the  p r e s e n t   i n v e n t i o n   the  d e t e r -  

gent  s u r f a c t a n t   w i l l   be  p r e s e n t   at  from  about  1/2%  to  about   4%,  p r e -  

f e rab ly   from  about  1-1/2%  to  about  2-1/2%  by  weight  whi le   the  a l u m i n o -  

s i l i c a t e   w i l l   be  p r e s e n t   at  from  about  60%  to  about  95%,  p r e f e r a b l y  

from  about  70%  to  about  80%  by  w e i g h t .  

The  i n o r g a n i c   s a l t s   which  promote  l e s sened   f r i a b i l i t y   are  used  a t  

a  l eve l   of  from  about  1/2%  to  about  10%,  p r e f e r a b l y   from  about   2%  t o  

about  4%.  Larger   amounts  of  the  i n o r g a n i c   s a l t s   may  be  u t i l i z e d   i n  

the  p a r t i c u l a t e ,   however,  the  b e n e f i t   reaches   a  maximum  at  about   5% 

and  a d d i t i o n a l   amounts  merely  take  up  more  formula  room. 

Composi t ion   U t i l i z a t i o n  

When  the  p a r t i c u l a t e   of  the  p r e s e n t   i n v e n t i o n   is  u t i l i z e d   as  a  

water  s o f t e n e r   for  l a u n d e r i n g   pu rposes ,   i t   is  simply  added  to  the  wash 



tub  or  washing  machine,  p r e f e r a b l y   before   the  f a b r i c s   and  the  d e t e r -  

gent  c o m p o s i t i o n   are  i n t r o d u c e d   and  a f t e r   the  water   has  been  i n t r o -  

duced  in to   the  c o n t a i n e r .  

When  the  p a r t i c u l a t e   of  the  p r e s e n t   i n v e n t i o n   is  used  as  par t   of  a  .  

complete  d e t e r g e n t   p roduc t   admixed  with  a  s e p a r a t e   g r a n u l e   c o n t a i n i n g  

a d d i t i o n a l   d e t e r g e n t   s u r f a c t a n t ,   the  o v e r a l l   p r o d u c t   is  d e s i r a b l y  

added  to  the  wash  tub  or  the  washing  machine  b e f o r e   the  f a b r i c s   and  

a f t e r   the  water   has  been  a d d e d .  

The  amount  of  the  p a r t i c u l a t e   u t i l i z e d   as  a  water   s o f t e n i n g   p r e -  

t r e a t m e n t   is  simply  an  amount  s u f f i c i e n t   to  remove  most  of  the  c a l c i u m  

and  magnesium  ions  p r e s e n t   in  the  wash  water .   As  the  p r o d u c t   of  t h e  

p r e s e n t   i n v e n t i o n   normal ly   has  a  d e n s i t y   of  from  about   0.45  gram  p e r  

cc  to  about  0.65  gram  per  cc,  s u f f i c i e n t   usage  of  the  p roduc t   w i l l ,  

under  most  United  S t a t e s   c o n d i t i o n s ,   be  s a t i s f i e d   by  the  use  of  f rom 

about  1/4  cup  to  about  1  cup.  Under  c o n t i n e n t a l   European  w a s h i n g  

c o n d i t i o n s   where  the  water  hardness   is  somewhat  g r e a t e r ,   the  p r o d u c t  

w i l l  n o r m a l l y   be  used  at  a  l eve l   of  from  about   1/2  cup  to  about  3  

c u p s .  

Laundry  d e t e r g e n t   p roduc t s   o f ' t h e   p r e s e n t   i n v e n t i o n   as  used  u n d e r  

U.S.  washing  c o n d i t i o n s   at  from  about  1/2  to  about   1 -1 /2   cups  and  f rom 

about  1  cup  to  about  3  cups  under  European  washing  c o n d i t i o n s .  

The  a g g l o m e r a t e   of  t h i s   i n v e n t i o n ,   when  added  to  a  s p r a y - d r i e d  

d e t e r g e n t   g r anu l e   c o n t a i n i n g   a  s u r f a c t a n t   to  give  an  a g g l o m e r a t e   l e v e l  

of  from  about   5%  to  about  80%,  p r e f e r a b l y   from  about   10%  to  about  60% 

by  weight  of  the  t o t a l   compos i t i on ,   p rov ides   a  comple te   d e t e r g e n t  

c o m p o s i t i o n   with  l i t t l e   or  no  appa ren t   fo rma t ion   of  i n s o l u b l e s .   T h i s  

is  e s p e c i a l l y   i m p o r t a n t   when  the  s p r a y - d r i e d   d e t e r g e n t   g r anu le   c o n -  

t a i n s  l a r g e   amounts  of  s i l i c a t e s .   In  order   to  avoid  s e g r e g a t i o n ,   t h e  

agg lomera t e   should  have  a  s ize   tha t   is  c o m p a t i b l e   with  the  d e t e r g e n t  

g r a n u l e ,   e . g . ,   not  l e s s  t h a n   about  100  microns  in  d i a m e t e r ,   p r e f e r a b l y  

not  l e s s   than  about  150  mic rons   in  d i ame te r .   The  a g g l o m e r a t e s   of  t h i s  

i n v e n t i o n   do  not  break  down  u n a c c e p t a b l y   under  o r d i n a r y   hand l ing   and  

s h i p p i n g .  

P a r t i c l e   s ize   can  be  a d j u s t e d   by  s i e v i n g   and  r e c y c l i n g   or  by 

a d j u s t i n g   spray  drying  p r e s s u r e   and  nozzle   s i z e .  



P r e f e r a b l y   the  a g g l o m e r a t e s   of  t h i s   i n v e n t i o n   are  c o m p l e t e l y   f r e e  

of  the  a g g l o m e r a t i n g   compounds  of  U.S.  Pa t en t   4 , 0 9 6 , 0 8 1 ,   and  e s p e -  

c i a l l y   f ree   of  the  p o l y e t h y l e n e   g l y c o l   of  sa id   p a t e n t .  

The  f o l l o w i n g   are  Examples  of  the  p r e s e n t   i n v e n t i o n :  

EXAMPLE  I  

D e t e r g e n t   c o m p o s i t i o n s   were  made  with  the  i n t e n t   of  i n c r e a s i n g   t h e  

t h o r o u g h n e s s   of  z e o l i t e   b u i l d e r   d i s p e r s i o n   in  wash  water .   The  e x p e c -  

ted  b e n e f i t s   of  i n c r e a s e d   d i s p e r s i o n   are  (1)  reduced  i n c i d e n c e   o f  

i n s o l u b l e   a g g r e g a t e s   on  washed  f a b r i c s ,   and  (2)  i n c r e a s e d   r a t e   o f  

z e o l i t e   a v a i l a b i l i t y   for  c o m p l e x a t i o n   of  water  h a r d n e s s .  

The  method  used  for  e v a l u a t i n g   degree  of  d i s p e r s i o n   i n v o l v e d  

Nephe lomete r   T u r b i d i t y   Unit  (NTU)  measurements   of  wash  water   c o n c e n -  

t r a t i o n s   (0.3  g.  a c t i v e   z e o l i t e / 1 .   c i t y   water  at  about  9  g r a i n s / g a l l o n  

h a r d n e s s ) .  A   water  sample  was  graobed  a f t e r   four  minutes   of  n o r m a l  

wash  a g i t a t i o n   with  the  z e o l i t e - c o n t a i n i n g   c o m p o s i t i o n   p r e s e n t .   A 

h ighe r   t u r b i d i t y   r ead ing   i n d i c a t e s   g r e a t e r   exposed  p a r t i c l e   s u r f a c e  

and  thus   more  e f f e c t i v e   d i s p e r s i o n .   A  more  s u s t a i n e d   t u r b i d i t y  

r e ad ing   a f t e r   30  minutes   of  s t a t i c   o b s e r v a t i o n   i n d i c a t e s   a  s l o w e r  

s e t t l i n g   r a t e   and  thus  a  s m a l l e r   average  z e o l i t e   a g g r e g a t e   s i z e .  

Z e o l i t e   A,  Arogen  2000  from  Huber  Co.,  was  used  in  these   e x p e r i m e n t s .  



It  is  known  t h a t   e l e c t r o l y t e s   alone  aid  in  d i s p e r s i o n   of  a l u m i n o -  

s i l i c a t e s   in  an  aqueous  medium,  and  t h i s   is  seen  in  comparing  A  a n d  

C.  The  a d d i t i o n   of  a  b ind ing   and  w e t t i n g   agent ,   p o l y e t h y l e n e   g l y c o l  

(PEG  8000),  in  D  ( r e f .   Pa t en t   4 , 0 9 6 , 0 8 1 )   improves  d i s p e r s i b i l i t y   t o  

the  l eve l   seen  with  a  t y p i c a l   f u l l   d e t e r g e n t   c o m p o s i t i o n   ( n o n - p h o s -  

p h a t e ) ,   as  in  B.  Add i t ion   of  a  r e l a t i v e l y   h a r d n e s s - i n s e n s i t i v e   s y n -  
t h e t i c   s u r f a c t a n t   in  E  and  G  improves  the  d i s p e r s i o n ,   though  r e m o v a l  

of  the  PEG  (F  and  H)  now  shows  f u r t h e r   b e n e f i t   in  f i n e n e s s   and  s t a b i l -  

i ty   of  the  z e o l i t e   d i s p e r s i o n .  

Both  of  the  s u r f a c t a n t s   in  E-H  are  a c c e p t a b l y   ha rdnes s   i n s e n s i -  

t i v e .   A  t a l l o w   a l ky l   s u l f a t e ,   for  example,   would  be  p r e c i p i t a t e d   by 

free  ha rdness   and  r ende red   i n e f f e c t i v e   as  a  z e o l i t e   d i s p e r s a n t .   I t   i s  

noted  t ha t   the  h ighe r   s u s t a i n e d   d i s p e r s i o n   at  30  minutes   with  s a m p l e s  

E  and   F  r e f l e c t   the  g r e a t e r   degree  of  hardness   i n s e n s i t i v i t y   of  t h e  

a lky l   po lye thoxy  s u l f a t e   vs.  the  a l k y l b e n z e n e   s u l f o n a t e   of  G  and  H. 

In  a l l   c a se s ,   the  z e o l i t e   was  d r i ed   from  an  aqueous  s l u r r y   o f  

about  50-60%  t o t a l   water.  to  which  the  o the r   i n g r e d i e n t s   had  b e e n  

a d d e d .  

The  s l u r r y   was  heated  to  about  140°F  and  mixed  t h o r o u g h l y .   T h i s  

mixture   was  then  d r i ed   in  a  th in   fi lm  in  a  70°C  oven  u n t i l   o n l y  

about  18-20%  H20  remained.   The  water  of  h y d r a t i o n   in  the  Z e o l i t e   A 

is  g e n e r a l l y   not  removed  under  these   c o n d i t i o n s .   The  d r i ed   cake  was 

g r a n u l a t e d   and  sc reened   through  a  14  mesh  Tyler  s c r een .   The  r e s u l t a n t  

d e n s i t y   was  about  0.58  g . / c c . .   The  p a r t i c l e   s ize   was  most ly   g r e a t e r  

than  about  150  microns .   Z e o l i t e   d e l i v e r e d   to  the  wash  water   was  c o n -  

t r o l l e d   at  0.3  g / l .   and  o the r   components  (except   in  B)  were  used  a s :  

sodium  s u l f a t e   at  0.01  to  0.03  g . / l . ,   PEG  8000  at  0.01  to  0.015  g . / l . ,  

and  s y n t h e t i c   s u r f a c t a n t s   at  0.008  g . / l .  



EXAMPLE  I I  

A  base  g r anu l e   was  spray  dr ied  c o n t a i n i n g :  

27.6%  of  the  f o l l owing   admix,  formed  by  spray   dry ing   a  s l u r r y  

a c c o r d i n g   to  Example  1H,  heated  to  about  175.F  and  p r e s s u r e   a t o m i z e d  

in to   a  p i l o t   s c a l e   (10'  d iameter )   s p r a y - d r y i n g   tower  with  500°F  

i n l e t   a i r ,   was  mixed  with  the  above  base  g r a n u l e   and  the  mix ture   was 

sprayed   with  .9%  p o l y e t h y l e n e g l y c o l   (M.W.  8000)  and  0.14%  perfume  T h e  .  

admix  d e n s i t y   was  about   0 . 55 -0 .58   g . / c c .   and  the  p a r t i c l e   s ize   was 

about   90%  g r e a t e r   than  150  micron  d i a m e t e r .  

Admix  c o m p o s i t i o n :  

EXAMPLE  I I I   ( c o m p a r i s o n )  

Composi t ion   of  Example  II  was  made  us ing   powdered  z e o l i t e   ( a s  

r e c e i v e d )   admixed  to  the  base  g ranu le   c o m p o s i t i o n .   The  r e s u l t i n g  

d e t e r g e n t   p r o d u c t   was  e x c e s s i v e l y   dusty  and  f ree   flow  was  u n a c c e p t a b l e  

due  to  b r i d g i n g   and  s u r g i n g .   S e g r e g a t i o n   is  a  f u r t h e r   p o t e n t i a l   p r o b -  

lem  with  t h i s   a p p r o a c h .  

EXAMPLE  IV 

The  z e o l i t e   c o m p o s i t i o n   of  Example  II  is  metered   in to   a  f l u i d i z e d  

bed  along  with  o the r   dry  i n g r e d i e n t s   and  n o n i o n i c   s u r f a c t a n t ,   m i n o r s ,  

and  perfume  are  sp rayed   on .  





1.  A  s t a b l e ,   r a p i d l y - d i s p e r s i b l e   z e o l i t e   d e t e r g e n t   b u i l d e r   a g g l o m -  

e r a t e   compr i s ing   an  i n t i m a t e   mix tu re   o f :  

(a)  from  about  60%  to  about  95%  of  an  a l u m i n o s i l i c a t e   d e t e r g e n c y  

b u i l d e r ,   s e l e c t e d   from  the  group  c o n s i s t i n g   o f :  

(i)  an  amorphous  a l u m i n o s i l i c a t e ;  

( i i )   a  hydra ted   c r y s t a l l i n e   z e o l i t e   s e l e c t e d   from  the  g r o u p  

c o n s i s t i n g   of  Z e o l i t e   A,  X,  and  P  having  a  p a r t i c l e   s i z e  

of  from  about  0.1  to  about  25  microns ;   and 

( i i i ) m i x t u r e s   t h e r e o f   having  a  ca lc ium  ion  exchange  c a p a c i t y  

of  at  l e a s t   about   200  mg  e q . / g   ( four   m i l l i e q u i v a -  

l e n t s / g . ) ;   and  a  ca lc ium  ion  exchange  r a t e   of  at  l e a s t  

about  2  g r a i n s / g a l l o n / m i n u t e   g ram;  

(b)  from  about  1%  to  about  4%  of  s y n t h e t i c   an ion ic   d e t e r g e n t  

s u r f a c t a n t   which  is  r e l a t i v e l y   ha rdnes s   i n s e n s i t i v e ;  

(c)  from  about  1%  to  about  10%  of  an  i n o r g a n i c   s a l t   and  b e i n g  

e s s e n t i a l l y   f ree   of  s i l i c a t e s ;   and  

(d)  balance  w a t e r .  

2.  The  agg lomera te   of  Claim  1  w h e r e i n   the  a l u m i n o s i l i c a t e   is  f rom 

about  70%  to  about  80%  by  weight ,   the  s u r f a c t a n t   is  from  about  1 - 1 / 2 %  

to  about  2-1/2%  by  weight ,   and  the  i n o r g a n i c   s a l t   is  from  about  2%  t o  

about  4%  by  w e i g h t .  

3.  The  agg lomera te   of  Claim  2  where in   the  s u r f a c t a n t   is  s e l e c t e d   f rom 

the  group  c o n s i s t i n g   of  w a t e r - s o l u b l e   s a l t s   o f :  

(a)  a l coho l   p o l y e t h x y l a t e   s u l f a t e s   wherein  the  a l coho l   c o n t a i n s  

from  about  8  to  about  20  carbon  atoms  and  the  average  d e g r e e  

of  e t h o x y l a t i o n   is  from  about   1  to  about   10 ;  

(b)  a l k y l b e n z e n e   s u l f o n a t e s   with  a lky l   groups  c o n t a i n i n g   f rom 

about  9  to  about  15  carbon  a t o m s ;  

(c)  a l p h a - s u l f o c a r b o x y l i c   a c id s   c o n t a i n i n g   from  about  6  to  a b o u t  

20  carbon  a t o m s ;  

(d)  the  e s t e r s   of  (s)  with  a l c o h o l s   c o n t a i n i n g   up  to  about  14 

carbon  a toms ;  

(e)  secondary  p a r a f f i n   s u l f o n a t e s   c o n t a i n i n g   from  about  8  t o  

about  18  carbon  a t o m s ;  



(f)  o l e f i n   s u l f o n a t e s   c o n t a i n i n g   from  about  8  to  about  18  c a r b o n  

atoms;  and 

(g)  m ix tu re s   t h e r e o f .  

4.  The  agg lomera t e   of  Claim  1  wherein  the  z e o l i t e   is  s e l e c t e d   f r o m  

the  group  c o n s i s t i n g   of  z e o l i t e s   A,  X,  P  and  m i x t u r e s   t h e r e o f .  

5.  The  agg lomera t e   of  Claim  1  wherein  the  z e o l i t e   is  Z e o l i t e   A. 

6.  The  agg lomera t e   of  Claims  1,  3,  4,  or  5  wherein  the  i n o r g a n i c   s a l t  

is  s e l e c t e d   from  the  group  c o n s i s t i n g   of  sodium  and  po t a s s ium  s u l -  

f a t e s ,   c h l o r i d e s ,   c a r b o n a t e s ,   b i c a r b o n a t e s ,   a l u m i n a t e s ,   p h o s p h a t e s ,  

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

7.  The  agg lomera t e   of  Claims  1,  3,  4  or  5  wherein  the  i n o r g a n i c   s a l t  

is  sodium  c a r b o n a t e   or  sodium  s u l f a t e .  

8..  The  agg lomera te   of  Claim  3  wherein  the  z e o l i t e   i s  s e l e c t e d   f r o m  

the  group  c o n s i s t i n g   of  Z e o l i t e s   A,  X,  P  and  m ix tu r e s   t h e r e o f .  

9.  A  d e t e r g e n t   compos i t i on   compr i s ing   from  about  5%  to  about  80%  o f  

the  agg lomera te   of  Claim  1  and  from  about  20%  to  about  95%  of  a  

s p r a y - d r i e d   g ranu le   c o n t a i n i n g   a  s u r f a c t a n t .  




	bibliography
	description
	claims
	search report

