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@  Antistatic,  fabric-softening  detergent  composition  and  method  for  producing  same. 

©  Detergent-compatible  antistatic  compositions  are 
sprayed,  in  the  form  of  particles,  on  to  base  detergent 
granules  which  contain  surfactant,  builder  and  other 
detergency  additives.  The  antistatic  particles  comprise  a 
quaternary  ammonium  compound  and  a  heat-softenable 
organic  material  and  are  preferably  sprayed  with  airthrough  a 
two-fluid  atomizer  nozzle. 

F i g . 1  

<  

o  
o  

Q. 
Ul 

Crovdon  Printina  Comoanv  Ltd. 

  Detergent-compatible  antistatic  compositions  are 
sprayed,  in  the  form  of  particles,  on  to  base  detergent 
granules  which  contain  surfactant,  builder  and  other 
detergency  additives.  The  antistatic  particles  comprise  a 
quaternary  ammonium  compound  and  a  heat-softenable 
organic material  and  are preferably  sprayed with  air through  a 
two-fluid  atomizer  nozzle. 



Quaternary   ammonium  compounds  are  f a i r l y   e x p e n s i v e .   I t  

has  been  necessa ry   to  add  l a rge r   amounts  of  q u a t e r n a r y  

ammonium  compounds  to  d e t e r g e n t s   than  d e s i r e d   in  order   t o  

avoid  t o t a l   i n a c t i v a t i o n   in  wash  s o l u t i o n .   E n c a p s u l a t i o n   o f  

the  q u a t e r n a r y   ammonium  compounds,  while  p r e v e n t i n g   i n a c t i v a t i o n  

in  wash  s o l u t i o n ,   of ten   i n t e r f e r e s   with  the  a n t i s t a t i c ,  

f a b r i c - s o f t e n i n g   e f f e c t i v e n e s s   of  the  q u a t e r n a r y   ammonium 

compounds  in  subsequent   machine  dry ing .   The  q u a t e r n a r y  

ammonium  a n t i s t a t i c   agents   also  have  a  tendency  to  s e g r e g a t e  

out  in  a  g r a n u l a r   d e t e r g e n t   admix  because  of  d i s p a r i t i e s   i n  

p a r t i c l e   s i z e .  

Severa l   methods  have  been  used  to  i n c o r p o r a t e   m i x t u r e s  

of  q u a t e r n a r y   ammonium  compounds  and  organic   d i s p e r s i o n   i n h i b i t o r s  

into  d e t e r g e n t   compos i t i ons .   These  methods  i n c l u d e   p r i l l i n g ,  

i . e .   forming  the  q u a t e r n a r y   a n t i s t a t   and  d i s p e r s i o n   i n h i b i t o r  

in to   a  p r i l l   and  then  admixing  said  p r i l l   with  base  d e t e r g e n t  

g r a n u l e s .   The  p r i l l s   may  be  admixed  i n d i v i d u a l l y ,   or  may 

be  agglomera ted   t o g e t h e r   with  any  of  the  well-known  v a r i o u s  

a g g l o m e r a t i n g . a g e n t s ,   and  then  admixed  in to   c o n v e n t i o n a l  

d e t e r g e n t   compos i t ions .   Any  of  the  p r i l l i n g   or  p r o c e s s i n g  

t echn iques   d i s c l o s e d   in  U.S.  Pa ten t   3 ,936,537  to  B a s k e r v i l l e   and 

Schiro ,   have  been  employed  to  i n c o r p o r a t e   these   a n t i s t a t i c  

f a b r i c - s o f t e n i n g   compos i t ions   into  c o n v e n t i o n a l   d e t e r g e n t  

g r a n u l e s .  

There  are  s eve ra l   problems  with  i n c o r p o r a t i n g   t h e  

i n t i m a t e   mixtures   of  q u a t e r n a r y   ammonium  compounds  and  o r g a n i c  

d i s p e r s i o n   i n h i b i t o r   in  d e t e r g e n t   compos i t ions   which  t h e s e  

p r io r   i n c o r p o r a t i o n   t echn iques   do  not  solve .   If  p r i l l s   a r e  

i n c o r p o r a t e d   or  admixed  i n d i v i d u a l l y ,   s e g r e g a t i o n   from  t h e  



T h i s   i n v e n t i o n   r e l a t e s   to   d e t e r g e n c y   c o m p o s i t i o n s  
w h e r e   i n t i m a t e   m i x t u r e s   of  q u a t e r n a r y   ammonium  c o m p o u n d  
and  o r g a n i c   d i s p e r s i o n   i n h i b i t o r   a r e   a t t a c h e d   to   g r a n u l e s  

c o n t a i n i n g   c o n v e n t i o n a l   d e t e r g e n t   c o m p o n e n t s .   M o r e  

p a r t i c u l a r l y ,   t h i s   i n v e n t i o n   r e l a t e s   to   s p r a y i n g   m o l t e n  

i n t i m a t e   m i x t u r e s   of   q u a t e r n a r y   ammonium  c o m p o u n d s   a n d  

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

g r a n u l e s   to   f o rm  d i s c r e t e ,   d i s t i n c t   p a r t i c l e s   w i t h  

f a b r i c - s o f t e n i n g ,   a n t i s t a t i c   c a p a b i l i t i e s .  

V a r i o u s   q u a t e r n a r y   ammonium  c o m p o u n d s   a r e   known  i n  

t h e   a r t   to   p o s s e s s   a n t i s t a t i c   p r o p e r t i e s .   T h e s e  

q u a t e r n a r y   ammonium  c o m p o u n d s   a r e   known  to   be  i n c o m p a t i b l e  

w i t h   a n i o n i c   s u r f a c t a n t s   c o m m o n l y   e m p l o y e d   in   l a u n d e r i n g  

c o m p o s i t i o n s .   A n i o n i c   s u r f a c t a n t s   a t t a c k   and  i n a c t i v a t e  

t h e   q u a t e r n a r y   ammonium  c o m p o u n d s   in  s o l u t i o n   (by  f o r m i n g  

i n s o l u b l e   s a l t s ) .   I t   t h e r e f o r e   b e c o m e s   a  p r o b l e m   o f  

s h i e l d i n g   t h e   q u a t e r n a r y   ammonium  c o m p o u n d s   in   t h e   w a s h  

w a t e r   e n v i r o n m e n t ,   w i t h o u t   d i s t u r b i n g   t h e i r   e f f e c t i v e -  

n e s s   a t   a n t i s t a t i c   f a b r i c   s o f t e n i n g   in   t h e   s u b s e q u e n t  

d r y i n g   p r o c e s s .  



Quaternary   ammonium  compounds  are  f a i r l y   e x p e n s i v e .   I t  

has  been  neces sa ry   to  add  l a r g e r   amounts  of  q u a t e r n a r y  

ammonium  compounds  to  d e t e r g e n t s   than  d e s i r e d   in  order   t o  

avoid  t o t a l   i n a c t i v a t i o n   in  wash  s o l u t i o n .   E n c a p s u l a t i o n   o f  

the  q u a t e r n a r y   ammonium  compounds,  while  p r e v e n t i n g   i n a c t i v a t i o n  

in  wash  s o l u t i o n ,   of ten   i n t e r f e r e s   with  the  a n t i s t a t i c ,  

f a b r i c - s o f t e n i n g   e f f e c t i v e n e s s   of  the  q u a t e r n a r y   ammonium 

compounds  in  subsequent   machine  d ry ing .   The  q u a t e r n a r y  

ammonium  a n t i s t a t i c   agents   also  have  a  tendency  to  s e g r e g a t e  

out  in  a  g r a n u l a r   d e t e r g e n t   admix  because  of  d i s p a r i t i e s   i n  

p a r t i c l e   s i z e .  

Severa l   methods  have  been  used  to  i n c o r p o r a t e   m i x t u r e s  

of  q u a t e r n a r y   ammonium  compounds  and  organic   d i s p e r s i o n   i n h i b i t o r s  

into  d e t e r g e n t   compos i t i ons .   These  methods  i n c l u d e   p r i l l i n g ,  

i . e .   forming  the  q u a t e r n a r y   a n t i s t a t   and  d i s p e r s i o n   i n h i b i t o r  

into  a  p r i l l   and  then  admixing  said  p r i l l   with  base  d e t e r g e n t  

g r a n u l e s .   The  p r i l l s   may  be  admixed  i n d i v i d u a l l y ,   or  may 

be  agglomera ted   t o g e t h e r   with  any  of  the  well-known  v a r i o u s  

a g g l o m e r a t i n g . a g e n t s ,   and  then  admixed  in to   c o n v e n t i o n a l  

d e t e r g e n t   compos i t ions .   Any  of  the  p t i l l i n g   or  p r o c e s s i n g  

t echn iques   d i s c l o s e d   in  U.S.  Pa ten t   3 ,936,537  to  B a s k e r v i l l e   and 

Schiro ,   have  been  employed  to  i n c o r p o r a t e   these   a n t i s t a t i c  

f a b r i c - s o f t e n i n g   compos i t ions   into  c o n v e n t i o n a l   d e t e r g e n t  

g r a n u l e s .  

There  are  s eve ra l   problems  with  i n c o r p o r a t i n g   t h e  

i n t i m a t e   mixtures   of  q u a t e r n a r y   ammonium  compounds  and  o r g a n i c  

d i s p e r s i o n   i n h i b i t o r   in  d e t e r g e n t   compos i t ions   which  t h e s e  

p r io r   i n c o r p o r a t i o n   t echn iques   do  not  solve .   If  p r i l l s   a r e  

i n c o r p o r a t e d   or  admixed  i n d i v i d u a l l y ,   s e g r e g a t i o n   from  t h e  



basic  composi t ion   can  r e s u l t ,   with  concomitant   v a r i a t i o n   i n  

and  loss  of  f a b r i c - s o f t e n i n g   c a p a b i l i t i e s .   Coating  i n t i m a t e  

mixtures   of  qua t e rna ry   ammonium  compound  and  o rgan ic   d i s p e r s i o n  

i n h i b i t o r   onto  base  d e t e r g e n t   g r anu le s ,   t a r n i s h e s   t h o s e  

granules   with  an  u n a t t r a c t i v e ,   du l l ,   yellow  co lor .   S i n c e  

these  i n t ima te   mixtures   are  r e l a t i v e l y   i n s o l u b l e   in  w a t e r ,  

coat ing  i n h i b i t s   base  d e t e r g e n t   granules   from  going  i n t o  

s o l u t i o n ,   and  concomi tan t ly   i nc r ea se s   the  amount  of  i n s o l u b l e s  

found  in  wash  water  s o l u t i o n s .  

Agglomerat ing  p r i l l s   t oge the r   to  i nc r ea se   e f f e c t i v e  

p a r t i c l e   size  may  r e s u l t   in  i n c r e a s i n g   amounts  of  i n s o l u b l e s  

in wash  water  s o l u t i o n s ,   an  u n d e s i r a b l e   r e s u l t .   The  f r i a b i l i t y ,  

or  crumbling  na ture   of  these  agglomerates   is  r e l a t i v e l y  

high,  and  r e s u l t s   in  needless   waste  of  va luab le   q u a t e r n a r y  

ammonium  product .   In  a d d i t i o n ,   the  agg lomera t ing   p r o c e s s  

i t s e l f   is  an  ext ra   step  in  p repa r ing   d e t e r g e n t   c o m p o s i t i o n s  

which  can  d e s i r a b l y   be  e l i m i n a t e d .  

It   is  an  ob jec t   of  the  p resen t   i nven t ion   to  provide   a  

p a r t i c u l a t e   a d d i t i v e   to  laundry  d e t e r g e n t   compos i t ions   t o  

reduce  the  tendency  of  f a b r i c s   washed  with  such  d e t e r g e n t  

compos i t ions   to  genera te   or  r e t a i n   s t a t i c   e l e c t r i c i t y   when 

sub j ec t ed   to  a  subsequent   machine  drying  p r o c e s s .  
The  p resen t   inven t ion   encompasses  a  composi t ion   f o r  

c o n d i t i o n i n g   f a b r i c s   c o m p r i s i n g  

(a)  from  about  3%  to  about  40%  by  weight  of  an  i n t i m a t e  

mixture  o f  

(i)  from  about  80%  to  about  20%  by  weight  o f  

the  mixture  of  a   qua te rna ry   ammonium 

compound  of  formula  [R1R2R3R4N]+Y-  wherein  a t  



l e a s t   one  but  not  more  than  two  of  R1,  R2, 

R3,  and  R4 is  an  o rganic   r a d i c a l   c o n t a i n i n g  

a  group  s e l e c t e d   from  a  C16-C22  a l i p h a t i c  

r a d i c a l ,   or  an  a lkyl   phenyl  or  a lky l   b e n z y l  

r a d i c a l   having  10  to  16  carbon  atoms  in  t h e  

a lkyl   chain,   the  remaining  group  or  g r o u p s  

being  s e l e c t e d   from  C1-C4  a l k y l ,   C2-C4 

hydroxya lky l ,   and  C3-C8  cyc l i c   s t r u c t u r e s   i n  

which  the  n i t r o g e n   atom  or  atoms  f o r m  p a r t   o f  

the  r ing ,   Y  c o n s t i t u t i n g   an  an ion ic   r a d i c a l  

s e l e c t e d   from  the  group  c o n s i s t i n g   of  h y d r o x i d e ,  

h a l i d e ,   s u l f a t e ,   m e t h y l s u l f a t e ,   e t h y l s u l f a t e  

and  phosphate   ions,   and 

(ii)   from  about  20%  to  about  80%  by  weight   of  a  

d i s p e r s i o n   i n h i b i t o r ,   being  a  s o l i d   o r g a n i c  

m a t e r i a l   having  a  s o l u b i l i t y   in  water   of  50 

ppm  maximum  at  25°C  and  a  s o f t e n i n g   p o i n t   i n  

the  range  of  100°F  to  200°F,  sa id   m a t e r i a l  

being  s e l e c t e d   from  the  group  c o n s i s t i n g   o f  

p a r a f f i n i c   waxes,  cyc l i c   and  a c y c l i c   mono- 

and  po lyhydr i c   a l c o h o l s ,   s u b s t i t u t e d   a n d  

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

e s t e r s   of  the  fo regoing   a l coho l s   and  a c i d s ,  

C3-C4  a lky lene   oxide  condensa t e s   of  any  o f  

the  fo regoing   m a t e r i a l s   and  mix tu res   t h e r e o f ,  

s u b s t a n t i a l l y   a l l   of  said  i n t i m a t e   mixture  having  a  s o l u b i l i t y  

in  water  of  about  50  ppm  maximum  at  25°C  and  having  a  s o f t e n i n g  

poin t   of  about  100°F  to  about  200°F,  said  mixture   being  i n  



the  form  of  g e n e r a l l y   s p h e r i c a l   p a r t i c l e s   having  d i a m e t e r s  

between  about  10  microns  and  about  500  microns ,   p a r t i a l l y  

embedded  in  and  a t t a c h e d   t o ,  

(b)  from  about  97%  to  about  60%  by  weight  of  s p r a y -  

d r ied   g r anu l e s   c o m p r i s i n g  

(i)  from  about  99%  to  about  5%  by  weight   o f  

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

of  a n i o n i c ,   non ion ic ,   z w i t t e r i o n i c   s u r f a c t a n t s ,  

and  mix tures   t h e r e o f ,   and 

(ii)   from  about  1%  to  about  95%  by  weight   of  a  

mixture   o f  

(1)  from  about  1%  to  about  100%  by  w e i g h t  o f  

a  de t e rgency   b u i l d e r ,   and  

(2)  up  to  about  99%  by  weight  o f  

an  i n e r t   i n o r g a n i c   w a t e r - s o l u b l e   s a l t .  

The  p r e s e n t   i n v e n t i o n   a lso  encompasses  a  p r o c e s s  

for  p r epa r ing   a  d e t e r g e n t   product   for  c o n d i t i o n i n g   f a b r i c s  

compr is ing   the  s teps   o f  

(a)  mixing  i n t i m a t e l y  

(i)  from  about  80%  to  about  20%  by  weight  o f  

a  q u a t e r n a r y   ammonium  compound  of  f o r m u l a  

[R1R2R3R4N]+Y-  wherein  at  l e a s t   one  but  n o t  

more  than  two  of  R1,  R2, R3,  and  R  is  an  

organic   r a d i c a l   c o n t a i n i n g   a  group  s e l e c t e d  

from  a  C16-C22  a l i p h a t i c   r a d i c a l ,   or  an  a l k y l  

phenyl  or  a lkyl   benzyl  r a d i c a l   having  10  t o  

16  carbon  atoms  in  the  a lkyl   cha in ,   t h e  

remaining  group  or  groups  being  s e l e c t e d   f rom 

Cl-C4  a lky l ,   C2-C4  hyd roxya lky l ,   and  C3-C8 



c y c l i c   s t r u c t u r e s   in  which  the  n i t r o g e n   a tom 

or  atoms  form  par t   of  the  r ing ,   Y  c o n s t i t u t i n g  

an  an ion ic   r a d i c a l   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  hydrox ide ,   h a l i d e ,   s u l f a t e ,  

m e t h y l s u l f a t e ,   e t h y l s u l f a t e   and  p h o s p h a t e  

ions ,   and 

( i i )   from  about  20%  to  about  80%  by  weight   of  a  

d i s p e r s i o n   i n h i b i t o r ,   being  a  s o l i d   o r g a n i c  

m a t e r i a l   having  a  s o l u b i l i t y   in  water   of  50 

ppm  maximum  at  25°C  and  a  s o f t e n i n g   p o i n t   i n  

the  range  of  100°F  to  200°F,  sa id   m a t e r i a l  

being  s e l e c t e d   from  the  group  c o n s i s t i n g   o f  

p a r a f f i n i c   waxes,  c y c l i c   and  a c y c l i c   mono- 

and  p o l y h y d r i c   a l c o h o l s ,   s u b s t i t u t e d   and  

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

e s t e r s   of  the  fo rego ing   a l c o h o l s   and  a c i d s ,  

C3-C4  a lky l ene   oxide  condensa t e s   of  any  o f  

the  fo rego ing   m a t e r i a l s   and  mix tu res   t h e r e o f ,  

s u b s t a n t i a l l y   a l l   of  said  i n t i m a t e   mixture   having  a  s o l u b i l i t y  

in  water   of  about  50  ppm  maximum  at  25°C  and  having  a  s o f t e n i n g  

po in t   of  about  100°F  to  about  200°F,  

(b)  sp r ay ing   said  i n t i m a t e   mix ture   in  a  molten  s t a t e   at  a  

t e m p e r a t u r e   of  from  about  160°F  to  about  250°F  and  a  

p r e s s u r e   of  from  about  10  psi  to  about  100  psi   t h r o u g h  

a  spray  nozz le ,   and  if  said  spray  nozzle   is  a  t w o -  

f l u i d   a tomizer   nozz le ,   the  second  f l u i d   is  a i r   a t  

a  t e m p e r a t u r e   of  from  about  180OF  to  about  270°F 

and  a  p r e s s u r e   of  from  about  20  psi  to  about  150 

ps i ,   forming  g e n e r a l l y   s p h e r i c a l   p a r t i c l e s   f rom 

about  10  microns  to  about  500  microns  in  s i z e ,  

p a r t i a l l y   embedding  in  and  a t t a c h i n g   to  s p r a y - d r i e d  

g r anu l e s   at  a  t empera tu re   of  from  about  50°F  to  a b o u t  

160°F  at  a  d i s t a n c e   of  from  about  6  inches  t o  

about  75  inches  from  said  nozz le ,   so  tha t   t h e  



i n t i m a t e   mixture  of  the  q u a t e r n a r y   ammonium  compound 

and  the  o rganic   d i s p e r s i o n   i n h i b i t o r   compr ises   f rom 

about  3%  to  about  40%  by  weight ,   and  the  s p r a y - d r i e d  

g ranu le s   comprise  from  about  97%  to  about  60%  by  

weight ,   of  the  compos i t ion   formed  by  the  a t t a c h m e n t ,  

said  s p r a y - d r i e d   g ranu les   c o m p r i s i n g  

(i)  from  about  99%  to  about  5%  by  weight   o f  

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

of  a n i o n i c ,   non ion i c ,   z w i t t e r i o n i c   s u r f a c t a n t s ,  

and  mixtures   t h e r e o f ,   and 

( i i )   from  about  1%  to  about  95%  by  weight  of  a  

mix ture   o f  

(1)  from  about  1%  to  about  100%  by  weight   o f  

a  de t e rgency   b u i l d e r ,   and 

(2)  up  to  about  99%  by  weight  of  an  i n e r t  

i n o r g a n i c   w a t e r - s o l u b l e   s a l t .  

D e s c r i p t i o n   of  the  Drawings 

While  the  s p e c i f i c a t i o n   concludes   with  claims  p a r t i c u l a r l y  

p o i n t i n g   out  and  d i s t i n c t l y   c la iming  the  sub jec t   m a t t e r  

which  is  regarded   as  forming  the  p r e s e n t   i n v e n t i o n ,   i t .  i s  

b e l i e v e d   tha t   i n v e n t i o n   wi l l   be  b e t t e r   unders tood   from  t h e  

fo l lowing   d e t a i l e d   d e s c r i p t i o n   when  taken  in  c o n j u n c t i o n  

with  the  annexed  drawing  which  d e s c r i b e s ,   d i s c l o s e s ,   i l l u s t r a t e s  

and  shows  a  p r e f e r r e d   embodiment  or  m o d i f i c a t i o n   of  t h e  

p r e s e n t   i n v e n t i o n   and  what  is  p r e s e n t l y   cons ide red   a n d  

b e l i e v e d   to  be  the  best   mode  of  p r a c t i c i n g   the  p r i n c i p l e s  

t h e r e o f   and  w h e r e i n :  

Figure  1  is  a  view  of  s p h e r i c a l   p a r t i c l e s   of  i n t i m a t e  

mix ture   of  q u a t e r n a r y   ammonium  compound  and  organic   d i s p e r s i o n  

i n h i b i t o r   A,  which  are  p a r t i a l l y   embedded  in  and  a t t a c h e d   t o  

a  base  s p r a y - d r i e d   d e t e r g e n t   g ranu le ,   B. 



Figure  2  is  a  c l o s e - u p   view  of  a  s p h e r i c a l   p a r t i c l e   o f  

i n t i m a t e   mix ture   of  q u a t e r n a r y   ammonium  compound  and  o r g a n i c  

d i s p e r s i o n   i n h i b i t o r   A,  which  is  p a r t i a l l y   embedded  in  and  

a t t a c h e d   to  a  base  s p r a y - d r i e d   d e t e r g e n t   g r a n u l e ,   B. 

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

The  spray-on   mixture  of  th i s   i n v e n t i o n   c o n t a i n s   two 

e s s e n t i a l   i n g r e d i e n t s ;   the  q u a t e r n a r y   ammonium  a n t i s t a t i c  

agent ;   and  the  o rgan ic   d i s p e r s i o n   i n h i b i t o r .   The  b a s e  

d e t e r g e n t   compos i t i ons   of  the  i n v e n t i o n   comprise   a  w a t e r - s o l u b l e  

d e t e r g e n c y   compound  or  s u r f a c t a n t ,   a  d e t e r g e n c y   b u i l d e r   s a l t ,  

and  an  i n e r t   i n o r g a n i c   w a t e r - s o l u b l e   a d d i t i v e .   The  q u a t e r n a r y  

ammonium  compound  provides   a n t i s t a t i c   e f f e c t s   on  the  f a b r i c s  

and  adds  an  increment   of  s o f t e n i n g   b e n e f i t   to  the  f a b r i c s  

while  the  d e t e r g e n t   and  b u i l d e r   components  p rov ide   the  known 

c l e a n s i n g   and  b u i l d i n g   e f f e c t s .   The  va r ious   components  o f  

the  compos i t i ons   he re in   are  d e s c r i b e d   in  g r e a t e r   d e t a i l  

h e r e i n a f t e r ,   t o g e t h e r   with  the  methods  of  sp ray ing   t h e  

mixture   of  quaternary 'ammonium  compound  and  o r g a n i c   d i s p e r s i o n  

i n h i b i t o r   onto  the  base  d e t e r g e n t   g r a n u l e s .   " G e n e r a l l y   s p h e r i c a l  

p a r t i c l e s " ,   as  used  he re in ,   is  unders tood   to  i n c l u d e   p a r t i c l e s  

of  a  g e n e r a l l y   e l l i p t i c a l   n a t u r e .  

The  d e t e r g e n t   compos i t ions   he re in   p rov ide   a  s o l u t i o n   pH 

of  from  about  7  to  about  12,  p r e f e r a b l y   from  about  9  t o  

about  11,  when  d i s s o l v e d   in  water  at  a  c o n c e n t r a t i o n   o f  

about  0.12%  by  w e i g h t .  

A n t i s t a t i c   Agent  

The  q u a t e r n a r y   ammonium  a n t i s t a t i c   agent  w i l l   n o r m a l l y  

be  employed  in  an  amount  of  from  about  80%  to  about  20%, 

p r e f e r a b l y   from  about  80%  to  about  60%,  and  most  p r e f e r a b l y  

from  about  80%  to  about  70%  by  weight  of  the  i n t i m a t e   m i x t u r e  



w i t h  o r g a n i c   d i s p e r s i o n   i n h i b i t o r .   The  a d d i t i v e   or  d e t e r g e n t  

composi t ion   of  the  i nven t ion   is  employed  in  p rov id ing   an 

aqueous  l aunder ing   bath  or  l i quo r ,   and  normally  con t a in s   t h e  

i n t ima te   mixture  in  an  amount  s u f f i c i e n t   to  provide  a  

c o n c e n t r a t i o n   of  qua t e rna ry   ammonium  compound  in  the  bath  o r  

l i quo r   of  from  about  5  ppm  (par ts   per  mi l l ion )   to  about  250 

ppm. 

The  a n t i s t a t i c   agents   u s e f u l  h e r e i n   are  q u a t e r n a r y  

ammonium  s a l t s   of  the  formula  (R1R2R3R4N]+Y-  wherein   R1 

and  p r e f e r a b l y   R2  r e p r e s e n t   an  o rganic   r a d i c a l   c o n t a i n i n g   a  

group  s e l e c t e d   from  a  C16-C22  a l i p h a t i c   r a d i c a l   or  an  a l k y l  

phenyl   or  a lky l   benzyl  r a d i c a l   having  10-16  atoms  in  t h e  

a lky l   cha in ,   R3  and  R4  r e p r e s e n t   hyd roca rby l   groups  c o n t a i n i n g  

from  1  to  about  4  carbon  atoms,  or  C2-C4  hydroxy  a l k y l .  g r o u p s   and 

C3-C8  cyc l i c   s t r u c t u r e s   in  which  the  n i t rogen   atom  or  atoms  form  pa: 

of  the  r ing ,   and  Y  is  an  anion  such  as  ha l ide   or  m e t h y l s u l f a t e .  

In  the  con t ex t   of  the  above  d e f i n i t i o n ,   the  h y d r o -  

phobic  moiety  ( i . e . ,   the  C16-22  a l i p h a t i c ,   C10-16  a l ky l   p h e n y l  

or  a lky l   benzyl  r a d i c a l )   in  the  o rgan ic   r a d i c a l   R1  may  be 

d i r e c t l y   a t t a c h e d   to  the  q u a t e r n a r y   n i t r ogen   atom  or  may  b e  

i n d i r e c t l y   a t t a c h e d   t h e r e t o   through  an  amide,  e s t e r ,   a l k o x y ,  

e t h e r ,   or  l ike   g r o u p i n g .  

The  q u a t e r n a r y   ammonium  a n t i s t a t i c   compounds  u s e f u l  

h e r e i n   i nc lude   both  water  s o l u b l e   and  s u b s t a n t i a l l y   w a t e r  

i n s o l u b l e   m a t e r i a l s .   For  example,  the  i m i d a z o l i n i u m   compounds 

of  the  s t r u c t u r e  



where  R  is  a  C16-C20  a lky l   group,  possess   a p p r e c i a b l e  

water   s o l u b i l i t y   but  can  be  u t i l i z e d   in  the  p r e s e n t   i n v e n t i o n  

by  m ix tu re   with  the  a p p r o p r i a t e   l eve l   and  type  of  o r g a n i c  

d i s p e r s i o n   i n h i b i t o r   so  as  to  give  an  u l t i m a t e   p a r t i c l e  

s o l u b i l i t y   in  water  of  l e s s   than  50  ppm  at  25°C.  

S i m i l a r l y   o ther   r e l a t i v e l y   w a t e r - s o l u b l e   q u a t e r n a r y   ammonium 

a n t i s t a t i c   agen ts   can  be  used  such  as  the  d i i s o s t e a r y l   d i m e t h y l  

ammonium  c h l o r i d e s   d i s c l o s e d   in  U.S.  Pa t en t   3 ,395 ,100   t o  

F i s h e r   et  a l .  

However,  the  p r e f e r r e d   q u a t e r n a r y   ammonium  a n t i s t a t i c  

a g e n t s  u s e f u l   h e r e in   are  c h a r a c t e r i z e d   by  t h e i r   l i m i t e d  

s o l u b i l i t y   in  wate r .   That  is  to  say,  such  q u a t e r n a r y   s a l t s  

are  e s s e n t i a l l y   i n s o l u b l e   in  water ,   e x i s t i n g   t h e r e i n   in  w h a t  

appears   to  be  the  mesomorphic  l i q u i d   c r y s t a l l i n e   s t a t e .  

The  q u a t e r n a r y   ammonium  a n t i s t a t i c   agen t s   used  i n  

t h i s   i n v e n t i o n   can  be  p repa red   in  v a r i o u s   ways  wel l   known  i n  

the  a r t .   Many  such  m a t e r i a l s   are  commerc ia l ly   a v a i l a b l e .  

The  q u a t e r n a r i e s   are  o f t en   made  from  a lky l   h a l i d e   m i x t u r e s  

c o r r e s p o n d i n g   to  the  mixed  a lkyl   chain  l e n g t h s   in  f a t t y  



a c i d s .   For  example,  the  " d i - t a l l o w "   q u a t e r n a r i e s   are  made 

from  a lky l   h a l i d e s   having  mixed  C14-C18  chain  l e n g t h s .   Such 
mixed  d i - l o n g   chain  q u a t e r n a r i e s   are  u s e f u l  h e r e i n   and  a r e  
p r e f e r r e d   from  a  cost   s t a n d p o i n t .  

As  noted  above,  e s s e n t i a l l y   any  a n i o n i c   group  c a n  
be  the  c o u n t e r - i o n   in  the  q u a t e r n a r y   compounds  used  h e r e i n .  

The  a n i o n i c   groups  in  the  q u a t e r n a r y   compounds  can  b e  

exchanged,   one  for  ano the r ,   using  s t anda rd   anion  e x c h a n g e  

r e s i n s .   Thus,  q u a t e r n a r y   ammonium  s a l t s   having  any  d e s i r e d  

anion  are  r e a d i l y   a v a i l a b l e .   While  the  na tu r e   of  such  a n i o n s  

has  no  e f f e c t   on  the  compos i t ions   and  p r o c e s s e s   of  t h i s  

i n v e n t i o n ,   c h l o r i d e   ion  is  the  p r e f e r r e d   c o u n t e r - i o n   from  a n  

a v a i l a b i l i t y   s t a n d p o i n t .  

The  fo l lowing   are  r e p r e s e n t a t i v e   examples  o f  

s u b s t a n t i a l l y   w a t e r - i n s o l u b l e   q u a t e r n a r y   ammonium  a n t i s t a t i c  

agen t s   s u i t a b l e   for   use  in  the  compos i t i ons   and  p r o c e s s e s   o f  

the  i n s t a n t   i n v e n t i o n .   All  of  the  q u a t e r n a r y   ammonium  compounds  

l i s t e d   can  be  fo rmula ted   with  t h e  

d e t e r g e n t   compos i t i ons   h e r e i n ,   but  the  c o m p i l a t i o n   of  s u i t a b l e  -  

q u a t e r n a r y   compounds  h e r e i n a f t e r   is  only  by  way  of  e x a m p l e  

and  is  not  i n t ended   to  be  l i m i t i n g   o f  s u c h   compounds .  

Dioc tadecy ld imethy lammonium  c h l o r i d e   is  an  e s p e c i a l l y  

p r e f e r r e d   q u a t e r n a r y   a n t i s t a t i c   agent   for  use  h e r e i n   by  

v i r t u e   of  i t s   high  a n t i s t a t i c  a c t i v i t y ;   d i t a l l o w   d i m i t h y l  

ammonium  c h l o r i d e   is  equa l ly   p r e f e r r e d   because  of  i t s   r e a d y  

a v a i l a b i l i t y   and  i t s   good  a n t i s t a t i c   a c t i v i t y ;   o the r   u s e f u l  

d i - l o n g   chain  q u a t e r n a r y   compounds  are  d i c e t y l d i m e t h y l -  

ammonium  c h l o r i d e ;   b i s -docosy ld imethy lammonium  c h l o r i d e ;  

d idodecyld imethy lammonium  c h l o r i d e ;   d i t a l l o w d i m e t h y l a m m o n i u m  



bromide;  d io leoy ld imethy lammonium  hydrox ide ;   d i t a l l o w d i e t h y l -  

ammonium  c h l o r i d e ;   d i t a l l owd ip ropy lammonium  bromide;   d i t a l l o w -  

dibutylammonium  f l u o r i d e ,   c e t y l d e c y l m e t h y l e t h y l a m m o n i u m  

c h l o r i d e ,   b i s - [ d i t a l l o w d i m e t h y l a m m o n i u m ] s u l f a t e ;   t r i s - [ d i t a l l o w -  

d imethy lammonium]phospha te ;   and  the  l i k e .  

S u i t a b l e   examples  of  q u a r t e r n a r y   ammonium  a n t i s t a t i c  

compounds  are  con ta ined   in  U.S.  Pa tent   3 ,936 ,537 ,   B a s k e r v i l l e  
and  Schiro ,   n c o r p o r a t e d   here in   by  r e f e r e n c e .  

O r c a n i c  D i s o e r s i o n   I n h i b i t o r  

The  e s s e n t i a l   organic   d i s p e r s i o n   i n h i b i t o r   comprises   a b o u t  
20%  to  about  80%,  p r e f e r a b l y   from  about  20%  to  about  40%,  and 
most  p r e f e r a b l y   20%  to  about  30%  by  weight  of  the  i n t i m a t e  
mixture  with  q u a t e r n a r y   ammonium  compound. 

The  d i s p e r s i o n   i n h i b i t o r   should  have  a  s o l u b i l i t y  

in  water   of  50  ppm  max  at  25°C  and  a  s o f t e n i n g   po in t   in  t h e  

range  of  100°F-200°F,   p r e f e r a b l y   125°F-200°F,  and  is  s e l e c t e d  

from  the  group  c o n s i s t i n g   of  p a r a f f i n i c   waxes,  c y c l i c   and  

a c y c l i c   mono-  and  po lyhyd r i c   a l c o h o l s ,   s u b s t i t u t e d   and  u n s u b -  

s t i t u t e d   a l i p h a t i c   c a r b o x y l i c   ac ids ,   e s t e r s   of  the  f o r e g o i n g  

a l c o h o l s   and  ac ids ,   C3-C4  a lky l ene   oxide  c o n d e n s a t e s   of  any  

of  the  fo rego ing   m a t e r i a l s   and  mix tures   t h e r e o f .  

P r e f e r r e d   here in   because  of  ready  a v a i l a b i l i t y   i s  

t a l low  a l c o h o l ,   but  u se fu l   d i s p e r s i o n   i n h i b i t o r s   i n c l u d e   o t h e r  

f a t t y   a l c o h o l s   in  the  C14-C26  range  such  as  m y r i s t y l   a l c o h o l ,  



c e t y l   a l c o h o l ,   s t e a r y l   a l c o h o l ,   a r a c h i d y l   a l c o h o l ,   behenyl   a l c o h o l ,  

and  m ix tu r e s   t h e r e o f .  

S a t u r a t e d   f a t t y   acids   having  12  to  24  carbon  atoms  i n  

the  a lky l   chain  can  be  used  such  as:  l a u r i c   ac id ,   m y r i s t i c   a c i d ,  

p a l m i t i c   ac id ,   s t e a r i c   ac id ,   a r a c h i d i c   ac id ,   and  behen ic   a c i d ,  

as  wel l   as  m ix tu r e s   of  t hese ,   p a r t i c u l a r l y   those   d e r i v e d   f r o m  

n a t u r a l l y   o c c u r r i n g   sources   such  as  t a l l o w ,   coconu t ,   and  m a r i n e  

o i l s .  

E s t e r s   of  the  a l i p h a t i c   a l c o h o l s   and  f a t t y   a c i d s  

are  u s e f u l   d i s p e r s i o n   i n h i b i t o r s ,   p r o v i d e d  t h e y   have  a  t o t a l  

of  more  than  22  carbon  atoms  in  the  acid  and  a l k y l   r a d i c a l s .  

.  Long  chain  C22-C30  p a r a f f i n i c   hydroca rbon   m a t e r i a l s  

such  as  the  s a t u r a t e d   hydrocarbon  o c t a c o s a n e   having  28  c a r b o n  

atoms  can  a l so   be  u s e d .  

Another   p r e f e r r e d   c l a s s   of  m a t e r i a l s   u s e f u l   i n  

the  p r e s e n t   i n v e n t i o n   are  the  water   i n s o l u b l e   s o r b i t a n   e s t e r s  

which  comprise   the  r e a c t i o n   p roduc t   of  C12-C26  f a t t y   a c y l  

h a l i d e s   or  f a t t y   ac ids   and  the  complex  m ix tu r e s   of  c y c l i c  

a n h y d r i d e s   of  s o r b i t o l   c o l l e c t i v e l y   known  as  " s o r b i t a n " .  

The  r e a c t i o n   sequence  n e c e s s a r y   to  produce  such  s o r b i t a n  

e s t e r s   from  s o r b i t o l   is  set   out  s c h e m a t i c a l l y   below,  t h e  

e s t e r s   being  shown  in  the  f u l l y   e s t e r i f i e d   f o r m .  



and  



The  s o r b i t a n   e s t e r s   are ,   in  tu rn ,   complex  m i x t u r e s  

of  mono,  di,   t r i ,   and  t e t r a   e s t e r   forms,  of  which  the  t r i   a n d  

t e t r a   are  the  l e a s t   w a t e r - s o l u b l e   and  hence  the  most  p r e f e r r e d  

for   the  purposes   of  the  p r e s e n t   i n v e n t i o n .   However,  c o m m e r c i a l l y  

a v a i l a b l e   m ix tu r e s   of  the  va r ious   forms  are  qu i t e   s a t i s f a c t o r y  

p rov ided   t ha t   the  mix ture   s a t i s f i e s   the  water   s o l u b i l i t y   a n d  

m e l t i n g   po in t   range  c o n s t r a i n t s   for  the  o rgan i c   d i s p e r s i o n  

i n h i b i t o r .   Typ ica l   f a t t y   ac ids   t h a t   are  s u i t a b l e   for   the  a l k y l  

p o r t i o n   of  the  e s t e r   are  p a l m i t i c ,   s t e a r i c ,   d o c o s a n o i c ,   and  

behen ic   ac ids   and  mix tu res   of  any  of  t hese .   These  s o r b i t a n  

e s t e r s ,   p a r t i c u l a r l y   the  t r i   and  t e t r a   e s t e r s ,   p rov ide   a  d e g r e e  

of  f a b r i c   s o f t e n i n g   in  a d d i t i o n   to  t h e i r   f u n c t i o n   as  d i s p e r s i o n  

i n h i b i t o r s .   Minor  p r o p o r t i o n s   of  u n s a t u r a t e d   C10-C26  f a t t y   a c i d s ,  

p r e s e n t   in  commerc ia l ly   a v a i l a b l e   f a t t y  a c i d   m i x t u r e s   such  a s  

c o c o n u t - ,   palm-,  t a l l o w - ,   and  marine  o i l - d e r i v e d   ac ids   are  a l s o  

a c c e p t a b l e .   Another  p r e f e r r e d   group  of  m a t e r i a l s   are  the  C20-C26 

mono-  and  di-   e s t e r   forms  which  also  p rov ide   a  degree   of  f a b r i c  

s o f t e n i n g   per formance   in  a d d i t i o n   to  t h e i r   f u n c t i o n   as  d i s p e r s i o n  

i n h i b i t o r s .  

M a t e r i a l s   of  t h i s   gene ra l   c l a s s   are  c o m m e r c i a l l y  

a v a i l a b l e   under  va r ious   t rade   names,  e . g . ,   the  Span®  s e r i e s  

sold  by  Atlas  C h e m i c a l  C o r p o r a t i o n .   S u i t a b l e   examples  o f  

organic   d i s p e r s i o n   i n h i b i t o r s   a r e  c o n t a i n e d   in  U.S.  P a t e n t  

3 ,936,537,   B a s k e r v i l l e   and  Schiro ,   i n c o r p o r a t e d   here in   by 

r e f e r e n c e .  



Detergent   C o m p o s i t i o n s  

The  i n t i m a t e   mixture  of  q u a t e r n a r y   a n t i s t a t   and  o r g a n i c  

d i s p e r s i o n   i n h i b i t o r   of  the  p r e s e n t   i n v e n t i o n   is  sprayed  o n t o  

g ranu les   of  d e t e r g e n t   compos i t ions   of  d i f f e r e n t   t ypes ,   e . g . ,  

a d d i t i v e   p roduc ts   in tended  to  provide  s p e c i f i c   pe r fo rmance   . 

a t t r i b u t e s   where  added  to  wash  l i q u o r s   c o n t a i n i n g   c o n v e n t i o n a l  

d e t e r g e n t   f o r m u l a t i o n s   or  f u l l y   developed  f o r m u l a t i o n s   d e s i g n e d  

to  inc lude   the  i n t i m a t e   mixture   a d d i t i v e   as  pa r t   of  the  p r o d u c t .  

Examples  of  the  f i r s t   type  inc lude   g r a n u l e s   c o n -  

t a i n i n g   m a t e r i a l s   such  as  oxygen  or  c h l o r i n e   b l e a c h e s ,  

peroxy  bleach  a c t i v a t o r s ,   o p t i c a l   b r i g h t e n e r s ,   e n z y m a t i c  

agen t s ,   d e t e r g e n t   b u i l d e r s ,   and  s e q u e s t e r i n g   a g e n t s ,   a n t i -  

b a c t e r i a l   agen t s ,   f a b r i c   s o f t e n e r s ,   and  the  l i k e .  

Examples  of  the  second  type  are  those  c o m p o s i t i o n s  

compris ing  s u r f a c t a n t s ,   d e t e r g e n t   b u i l d e r s ,   suds  m o d i f i e r s ,  

a n t i r e d e p o s i t i o n   agen t s ,   b l e a c h e s ,   e t c . ,   which  c o n s t i t u t e  

complete  heavy-duty   laundry  p r o d u c t s .  

S u r f a c t a n t  

From  about  99%  to  about  5%  by  weight ,   p r e f e r a b l y   from  a b o u t  

15%  to  about  75%  by  weight  of  the  s p r a y - d r i e d   g r a n u l e s   c a n  

comprise  an  o rganic   s u r f a c t a n t   s e l e c t e d   from  the  group  c o n s i s t i n g  

of  a n i o n i c ,   non ion ic ,   ampholy t ic ,   and  z w i t t e r i o n i c   d e t e r g e n t s  

and  mix tures   t h e r e o f .   Examples  of  o rgan ic   s u r f a c t a n t s   o f  

these  types  are  de sc r i bed   in  U.S.  Pa ten t   3 ,579,454  ( C o l l i e r ) ,  

i n c o r p o r a t e d   here in   by  r e f e r e n c e ,   column  11,  l ine   45  t o  

column  13,  l ine   64.  

W a t e r - s o l u b l e   s a l t s   of  the  higher   f a t t y   a c i d s ,   i . e . . ,  

"soaps"  are  u se fu l   as  the  an ionic   s u r f a c t a n t   h e r e i n .   This  c l a s s  

of  s u r f a c t a n t s   i nc ludes   o r d i n a r y   a l k a l i   metal   soaps  such  as  t h e  

sodium,  po tass ium,   ammonium,  and  alkanolammonium  s a l t s   of  h i g h e r  



f a t t y   ac ids   c o n t a i n i n g   from  about  8  to  about  24  carbon  atoms  and  

p r e f e r a b l y   from  about  10  to  about  20  carbon  atoms.  Soaps  c a n  

be  made  by  d i r e c t   s a p o n i f i c a t i o n   of  f a t s   and  o i l s   or  by  t h e  

n e u t r a l i z a t i o n   of  f ree   f a t t y   ac ids .   P a r t i c u l a r l y   u s e f u l  

are  the  sodium  and  po tass ium  s a l t s   of  the  m ix tu re s   of  f a t t y  

ac ids   de r ived   from  coconut   o i l   and  t a l low,   i . e . ,   sodium  o r  

po ta s s ium  t a l l ow   and  coconut  s o a p s .  

Another  c l a s s   of  an ion ic   s u r f a c t a n t s   i n c l u d e s  

w a t e r - s o l u b l e   s a l t s ,   p a r t i c u l a r l y   the  a l k a l i   me ta l ,   ammonium 

and  alkanolammonium  s a l t s ,   of  o rgan ic   s u l f u r i c   r e a c t i o n   p r o d u c t s  

having  in  t h e i r   molecu la r   s t r u c t u r e   an  a lky l   group  c o n t a i n i n g  

from  about  8  to  about  22  carbon  atoms  and  a  s u l f o n i c   acid  o r  

s u l f u r i c   acid  e s t e r   group.  ( Included  in  the  term  " a l k y l "   i s  

the  a l ky l   p o r t i o n   of  acyl  g roups . )   Examples  of  t h i s   g r o u p  

of  s y n t h e t i c   s u r f a c t a n t s   which  can  be  used  in  the  p r e s e n t  

i n v e n t i o n   are  the  sodium  and  po tass ium  a lky l   s u l f a t e s ,   e s p e c i a l l y  

those   ob t a ined   by  s u l f a t i n g   the  h igher   a l c o h o l s   (C8-C18  c a r b o n  

atoms)  produced  by  r educ ing   the  g l y c e r i d e s   of  t a l l o w   or  c o c o n u t  

o i l ;   sodium  or  potassium  C8-C20  p a r a f f i n   s u l f o n a t e s ;   and 

sodium  and  potass ium  a lkyl   benzene  s u l f o n a t e s ,   in  which  t h e  

a lkyl   group  con ta ins   from  about  9  to  about  15  carbon  atoms 

in  s t r a i g h t   chain  or  branched  chain  c o n f i g u r a t i o n ,   e . g . ,  

those  of  the  type  desc r ibed   in  U.S.  Pa ten t s   2,220,099  and 

2 ,477,383,   i n c o r p o r a t e d   herein   by  r e f e r e n c e   ( e s p e c i a l l y  

va luab le   are  l i n e a r   s t r a i g h t   chain  a lkyl   benzene  s u l f o n a t e s  

in  which  the  average  of  the  a lkyl   groups  is  about  11.8  c a r b o n  

atoms  and  commonly  abb rev i a t ed   as  C11.8  LAS). 



Other  p r e f e r r e d   d e t e r g e n t s   for  use  h e r e i n   are  a l k y l  

e t h e r   s u l f a t e s .   These  m a t e r i a l s   have  the  f o r m u l a  

RO(C2H4O)xSO3H  wherein  R  is  a lky l   or  a lkeny l   of  about   10 

to  about   20  carbon  a t o m s ,  x   is  1  to  30,  and  M  is  a  w a t e r - s o l u b l e  

c a t i o n   such  as  a l k a l i   meta l ,   ammonium,  and  s u b s t i t u t e d   ammonium. 

The  a lky l   e t h e r   s u l f a t e s   u s e f u l   in  the  p r e s e n t   i n v e n t i o n   a r e  

c o n d e n s a t i o n   p roduc t s   of  e t h y l e n e   oxide  and  m o n o h y d r i c  

a l c o h o l s   having  about  10  to  about  20  carbon  atoms.   P r e f e r a b l y ,  

R  has  14  to  18  carbon  atoms.  The  a l c o h o l s   can  be  d e r i v e d   f r o m  

f a t s ,   e . g . ,   coconut   o i l   or  t a l l ow ,   or  can  be  s y n t h e t i c .   L a u r y l  

a l c o h o l   and  s t r a i g h t   chain  a l c o h o l s   de r ived   from  t a l l o w   a r e  

p r e f e r r e d   h e r e i n .   Such  a l c o h o l s  a r e   r e a c t e d   with  1  to  3 0 ,  

and  e s p e c i a l l y   1  to  6,  molar  p r o p o r t i o n s   of  e t h y l e n e   o x i d e  

and  the  r e s u l t i n g   mix tu re   of  molecu la r   s p e c i e s ,   h a v i n g ,   f o r  

example,   an  average   of  3 moles  of  e t h y l e n e   oxide  per  m o l e  

of  a l c o h o l ,   is  s u l f a t e d . a n d   n e u t r a l i z e d .  

S p e c i f i c   examples  of  f a t - d e r i v e d   a l k y l   e t h e r   s u l f a t e s  

of  the  p r e s e n t   i n v e n t i o n   are  sodium  coconut   a l k y l   e t h y l e n e  

g lyco l   e the r   s u l f a t e ;   sodium  ta l low  a lky l   t r i o x y e t h y l e n e   e t h e r  

s u l f a t e ;   and  sodium  t a l low  a lky l   h e x a o x y e t h y l e n e   s u l f a t e .  

Examples  of  a lky l   e ther   s u l f a t e s   of  s y n t h e t i c   o r i g i n  

in  which  the  s t a r t i n g   a l coho l   is  a  n a r r o w - c u t   o l e f i n   f e e d  

s tock  i n c l u d e   sodium  C14-15  a lky l   t r i o x y e t h y l e n e   e t h e r   s u l f a t e  

and  C15-16  a lky l   t r i o x y e t h y l e n e   e the r   s u l f a t e .  



Other  an ion ic   s u r f a c t a n t   compounds  h e r e i n   i n c l u d e  

the  sodium  a lky l   g l y c e r y l   e ther   s u l f o n a t e s ,   e s p e c i a l l y   t h o s e  

e t h e r s   of  h igher   a l c o h o l s   de r ived   from  t a l low  and  coconut   o i l ;  

sodium  coconut  o i l   f a t t y   acid  monoglycer ide   s u l f o n a t e s   a n d  

s u l f a t e s ;   and  sodium  or  po tass ium  s a l t s   of  a lky l   p h e n o l  

e t h y l e n e   oxide  e the r   s u l f a t e   c o n t a i n i n g   about  1  to  about  10 

u n i t s   of  e t h y l e n e   oxide  per  molecule   and  wherein  the  a l k y l  

groups  con t a in   from  about  8  to  about  13  carbon  a t o m s ,  

Other  u s e f u l   an ion ic   s u r f a c t a n t s   he re in   i n c l u d e  

the  w a t e r - s o l u b l e   s a l t s   of  e s t e r s   of  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   from  about  6  to  20  carbon  atoms  in  the  e s t e r  

group;  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  atoms  in  the  a c y l  

group  and  from  about  9  to  about  23  carbon  atoms  in  the  a l k a n e  

moie ty ;   a lkene  s u l f o n a t e s   c o n t a i n i n g   from  about   10  to  20 

carbon  atoms  in  the  a lkane  group;  and  β -a lky loxy   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  to  3  carbon  atoms  in  t h e  

a lky l   group  and  from  about  8  to  20  carbon  atoms  in  the  a l k a n e  

m o i e t y .  

Other  p r e f e r r e d   d e t e r g e n t s   u t i l i z a b l e   h e r e i n   a r e  

o l e f i n   s u l f o n a t e s   having  about  12  to  about  24  carbon  a t o m s .  

The  term  " o l e f i n   s u l f o n a t e s "   is  used  he re in   to  mean  compounds  

which  can  be  produced  by  the  s u l f o n a t i o n   of  a - o l e f i n s   by 

means  of  uncompleted  s u l f u r   t r i o x i d e ,   fo l lowed  by  n e u t r a l i z a -  

t i on   of  the  acid  r e a c t i o n   mixture   in  c o n d i t i o n s   such  t h a t   any  



s u l t o n e s   which  have  been  forced   in  the  r e a c t i o n   are   h y d r o l y z e d  

to  give  the  c o r r e s p o n d i n g   h y d r o x y - a l k a n e   s u l f o n a t e s .   The  

s u l f u r   t r i o x i d e   can  be  l i q u i d   or  gaseous ,   and  is  u s u a l l y ,  

but  not  n e c e s s a r i l y ,   d i l u t e d   by  i n e r t   d i l u e n t s ,   f o r   e x a m p l e  

by  l i q u i d   SO2,  c h l o r i n a t e d   hyd roca rbons ,   e t c . ,   when  used  i n  

the  l i q u i d   form,  or  by  a i r ,   n i t r o g e n ,   gaseous  S02,  e t c . ,  

when  used  in  the  gaseous  f o r m .  

The  p l e f i n s   from  which  the  o l e f i n   s u l f o n a t e s   a r e  

d e r i v e d   are  m o n e - o l e f i n s   having  12  to  24  carbon  a t o m s ,  

p r e f e r a b l y   14  to  16  carbon  atoms.  P r e f e r a b l y   they  a r e  

s t r a i g h t   chain  o l e f i n s .   Examples  of  s u i t a b l e   1 - o l e f i n s  

i n c l u d e   1 -dodecane ,   1 - t e t r a d e c e n e ,   1 -hexadecene ,   1 - o c t a d e c e n e ,  

1 - e i c o s e n e ,   and  1 - t e t r a c o s e n e .  

In  a d d i t i o n   to  the  t rue   a lkene   s u l f o n a t e s   and  a  

p o r t i o n   of  h y d r o x y - a l k a n e   s u l f o n a t e s ,   the  o l e f i n   s u l f o n a t e s  

can  c o n t a i n   minor  amounts  of  o the r   m a t e r i a l s ,   such  as  a l k e n e  

d i s u l f o n a t e s   depending  upon  the  r e a c t i o n   c o n d i t i o n s ,   p r o p o r t i o n  

of  r e a c t a n t s ,   the  na tu re   of  the  s t a r t i n g   o l e f i n s   and  i m p u r i t i e s  

in  the  o l e f i n   s tock  and  s ide   r e a c t i o n s   dur ing   the  s u l f o n a t i o n  

p r o c e s s .  

A  s p e c i f i c   a n i o n i c   d e t e r g e n t   which  is  u s e f u l   in  t h e  

p r e s e n t   i n v e n t i o n   is  d e s c r i b e d   more  f u l l y   in  the  U.S.  P a t e n t  

3 ,332 ,880   of  P h i l l i p   F.  Pf laumer   and  Adrian  K e s s l e r ,   i s s u e d  

Ju ly   25,  1967,  t i t l e d   "De te rgen t   Compos i t i on" ,   the  d i s c l o s u r e  

of  which  is  i n c o r p o r a t e d   he re in   by  r e f e r e n c e .  



P r e f e r r e d   non ion ic   s u r f a c t a n t s   u s e f u l   in  t h e  

p r e s e n t   i n v e n t i o n   are  those  ob ta ined   by  the  c o n d e n s a t i o n  

of  one  to  twelve  e t h y l e n e   oxide  m o i e t i e s   with  a  C10-C18 

a l i p h a t i c   a l c o h o l .   The  a l coho l   may  be  comple te ly   l i n e a r  

as  occurs   in  m a t e r i a l s   de r ived   from  n a t u r a l   f e e d s t o c k s   s u c h  

as  v e g e t a b l e   o i l s   and  animal  f a t s ,   or  may  be  s l i g h t l y   b r a n c h e d  

as  occurs   in  p e t r o l e u m - d e r i v e d   a l c o h o l s   made  by  o x o - t y p e  

s y n t h e s i s .   P a r t i c u l a r l y   p r e f e r r e d   m a t e r i a l s   are  C14-C15 

a l c o h o l   condensed  with  an  average  of  seven  e t h y l e n e   o x i d e  

g roups ,   C12-C13  a l coho l   condensed  with  an  average   of  a b o u t  

four   e t h y l e n e   oxide  groups  and  then  s u b j e c t e d   to  s t r i p p i n g   t o  

remove  u n e t h o x y l a t e d   and  low  e t h o x y l a t e d   m a t e r i a l s ,   to  l e a v e  

an  e t h o x y l a t e   having  a  mean  of  4.5  e thy lene   oxide  g r o u p s -  

P r e f e r r e d   z w i t t e r i o n i c   m a t e r i a l s   are  d e r i v a t i v e s  

of  q u a t e r n a r y   ammonium  compounds  c o n t a i n i n g   an  a l i p h a t i c   s t r a i g h t  

chain  group  of  14-18  carbon  atoms  and  a  s u l f a t e   or  s u l f o n a t e  

a n i o n i c   s o l u b i l i z i n g   group.  S p e c i f i c   examples  i n c l u d e   3 - ( N , N -  

d i m e t h y l - N - h e x a d e c 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 - t a l l o w 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 , h - d i m e t h y l - N - t e t r a d e c 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 ;   a n d  

6 - ( N , N - d i m e t h y l - N - h e x a d e c y l a m m o n i o ) h e x a n o a t e .  

S u i t a b l e   examples  of  s u r f a c t a n t s   are  con ta ined   i n  

U.S.  Pa ten t   3 ,936,537,   B a s k e r v i l l e   and  Schi ro ,   i n c o r p o r a t e d  
herein  by  r e f e r e n c e .  



Detergencv  Bui lde r s   and  Ine r t   I no rgan i c   S a l t s  

The  s p r a y - d r i e d   g ranules   of  the  i n s t a n t   i n v e n t i o n   c o n t a i n  

a  mixture  of  d e t e r g e n t   b u i l d e r s   and  i n e r t   i n o r g a n i c   w a t e r -  

so lub le   s a l t s   in  an  amount  from  about  1%  to  about  95%  by 

weight ,   p r e f e r a b l y   from  about  25%  to  about  85%  by  weight .   T h i s .  
mixture   i t s e l f   may  comprise  from  about  1%  to  about  100% 

( p r e f e r a b l y   from  about  10%  to  about  99%)  by  weight   of  a  

de te rgency   b u i l d e r   and  up  to  about  99%  ( p r e f e r a b l y   f rom 

about  1%  to  about  90%)  by  weight  of  an  i n e r t   i n o r g a n i c  

w a t e r   l e   s a l t .   Useful  b u i l d e r s   he r e in   i n c l u d e  

any  of  t h e  v o n v e n t i o n a l   i n o r g a n i c   and  o rgan ic   w a t e r -  

so lub le   b  s a l t s   as  well  as  va r ious   w a t e r - i n s o l u b l e  

and  s o - c a l l e d   "seeded"  b u i l d e r s .   In  the  p r e s e n t   compo- 

s i t i o n s   these  4 a t e r - s o l u b l e   b u i l d e r   s a l t s   serve  to  m a i n t a i n  

the  pH  of  the  laundry  s o l u t i o n   in  the  range  of  from  about  7  t o  

about  12,  p r e f e r a b l y   from  about  8  to  about  11.  F u r t h e r m o r e ,  

these  b u i l d e r   s a l t s   enhance  the   f a b r i c   c l ean ing   p e r f o r m a n c e  

of  the  o v e r a l l   compos i t ions   while  at  the  same  time  they  s e r v e  

to  suspend  p a r t i c u l a t e   so i l   r e l e a s e d   from  the  s u r f a c e   of  t h e  

f a b r i c s   and  prevent   i t s   r e d e p o s i t i o n   on  the  f a b r i c   s u r f a c e s .  

A d d i t i o n a l l y ,   in  p r e f e r r e d   d e t e r g e n t   compos i t i ons   t h a t   c o n t a i n  

c e r t a i n   smec t i t e   c lays   as  f a b r i c   s o f t e n i n g   a g e n t s ,   p o l y a n i o n i c  

b u i l d e r   s a l t s   have  been  found  to  cause  these   s m e c t i t e -  

type  clays  to  be  r e a d i l y   and  hcmogeneously  d i s p e r s e d  

th roughout   the  aqueous  l aunder ing   medium  with  a  minimum  o f  

a g i t a t i o n .   The  homogeneity  of  the  clay  d i s p e r s i o n   is  n e c e s s a r y  

for  the  clay  to  f unc t i on   e f f e c t i v e l y   as  a  f a b r i c   s o f t e n e r ,  

while  the  ready  d i s p e r s a b i l i t y   al lows  g r a n u l a r   d e t e r g e n t  

compos i t ions   to  be  f o r m u l a t e d .  

S u i t a b l e   d e t e r g e n t   b u i l d e r   s a l t s   u s e f u l   he re in   c a n  

be  of  the  p o l y v a l e n t   inorgan ic   and  p o l y v a l e n t   o rgan ic   t y p e s ,  

or  mix tures   t h e r e o f .   N o n - l i m i t i n g   examples  of  s u i t a b l e  

w a t e r - s o l u b l e ,   i no rgan ic   a l k a l i n e   d e t e r g e n t   b u i l d e r   s a l t s   i n c l u d e  



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

p h a t e s ,   t r i p o l y p h o s p h a t e s ,   b i c a r b o n a t e s ,   and  s i l i c a t e s .  

S p e c i f i c   examples  of  such  s a l t s   inc lude  the  sodium 

and  po tas s ium  t e t r a b o r a t e s ,   b i c a r b o n a t e s ,   c a r b o n a t e s ,   t r i -  

p o l y p h o s p h a t e s ,   p y r o p h o s p h a t e s ,   and  h e x a m e t a p h o s p h a t e s .  

Examples  of  s u i t a b l e   o rgan ic   a l k a l i n e   d e t e r g e n c y  

b u i l d e r   s a l t s   are:   (1)  w a t e r - s o l u b l e   amino  p o l y a c e t a t e s ,  

e . g . ,   sodium  and  po tass ium  e t h y l e n e d i a m i n e t e t r a a c e t a t e s ,  

n i t r i l o t r i a c e t a t e s ,   and  N - ( 2 - h y d r o x y e t h y l ) n i t r i l o d i a c e t a t e s ;  

(2)  w a t e r - s o l u b l e   s a l t s   of  phy t ic   ac id ,   e . g . ,   sodium  a n d  

po ta s s ium  p h y t a t e s ;   (3)  w a t e r - s o l u b l e   p o l y p h o s p h o n a t e s ,  

i n c l u d i n g ,   sodium,  po tass ium  and  l i t h i u m   s a l t s   of  e t h a n e - l -  

h y d r o x y - 1 , 1 - d i p h o s p h o n i c   ac id ;   sodium,  po ta s s ium,   and  l i t h i u m  

s a l t s   of  m e t h y l e n e d i p h o s p h o n i c   acid  and  the  l i k e .  

A d d i t i o n a l   o rgan ic   b u i l d e r   s a l t s   u s e f u l   h e r e i n   i n c l u d e  

the  p o l y c a r b o x y l a t e   m a t e r i a l s   d e s c r i b e d   in  U.S.  P a t e n t  

2 , 2 6 4 , 1 0 3 , . i n c l u d i n g   the  w a t e r - s o l u b l e   a l k a l i   meta l   s a l t s   o f  

m e l l i t i c   ac id .   The  w a t e r - s o l u b l e   s a l t s   of  p o l y c a r b o x y l a t e  

polymers  and  copolymers  such  as  are  d e s c r i b e d   in  U.S.  P a t e n t  

3 ,308 ,067 ,   i n c o r p o r a t e d   here in   by  r e f e r e n c e ,   are  a l so   s u i t a b l e  

h e r e i n .   I t   is  to  be  unders tood   tha t   while  the  a l k a l i   m e t a l  

s a l t s   of  the  fo rego ing   i no rgan ic   and  o rgan ic   p o l y v a l e n t  

a n i o n i c   b u i l d e r   s a l t s   are  p r e f e r r e d   for  use  he r e in   from  a n  

economic  s t a n d p o i n t ,   the  ammonium,  a l k a n o l a m m o n i u m ,  e . g . ,  

t r i e thano lammonium,   diethanolammonium,  and  the  l i k e ,   w a t e r -  

s o l u b l e   s a l t s   of  any  of  the  fo rego ing   b u i l d e r   anions   a r e  

u s e f u l   h e r e i n .  

Mixtures   of  o rgan ic   and/or   i n o r g a n i c   b u i l d e r s   can  be  



C a n a d i a n   P a t e n t   7 5 5 , 0 3 8 ,   e . g . ,   a  t e r n a r y   m i x t u r e   of   s o d i u m  

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

e t h a n e - l - h y d r o x y - 1 ,   1 - d i p h o s p h o n a t e .  

A  f u r t h e r  c l a s s   o f   b u i l d e r   s a l t s   i s   t h e   i n s o l u b l e  

a l u m i n o   s i l i c a t e   t y p e   w h i c h   f u n c t i o n s   by  c a t i o n   e x c h a n g e   t o  

r e m o v e   p o l y v a l e n t   m i n e r a l   h a r d n e s s   and  h e a v y   m e t a l   i o n s   f r o m  

s o l u t i o n .   A  p r e f e r r e d   b u i l d e r   of   t h i s   t y p e   has   t h e   f o r m u l a t i o n  

NAz  ( A l O 2 ) z ( S i O 2 ) y  ·   x  H20  w h e r e i n   z  and   y  a r e   i n t e g e r s   of   a t  

l e a s t   6,  t h e   m o l a r   r a t i o   o f   z  to  y  i s   in   t h e   r a n g e   f r o m   1 . 0   t o  

a b o u t   0 . 5   and  x  i s   an  i n t e g e r   f rom  a b o u t   15  to  a b o u t   2 6 4 .  

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

s u b j e c t   of   B r i e   sh  p a t e n t   s p e c i f i c a t i o n  N °   1 . 4 2 9 . 1 4 3 .  

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

in   t h e  p r e s e n t   c o m p o s i t i o n s   and  p r o c e s s e s   c o m p r i s e s   a  w a t e r -  

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

p r o d u c t   w i t h   w a t e r   h a r d n e s s   c a t i o n s   in   c o m b i n a t i o n   w i t h  

a  c r y s t a l l i z a t i o n   s e e d   w h i c h   i s   c a p a b l e   o f   p r o v i d i n g   g r o w t h  

s i t e s   f o r   s a i d   r e a c t i o n   p r o d u c t .   Such   " s e e d e d   b u i l d e r "  

c o m p o s i t i o n s   a r e   f u l l y   d i s c l o s e d   in   C a n a d i a n   P a t e n t  N O   9 9 2 . 8 3 2 .  

More  p a r t i c u l a r l y ,   t h e   s e e d e d   b u i l d e r s   u s e f u l l  

h e r e i n   c o m p r i s e   a  c r y s t a l l i z a t i o n   s e e d   h a v i n g   a  m a x i m u m  

p a r t i c l e   d i m e n s i o n   of   l e s s   t h a n   20  m i c r o n s ,   p r e f e r a b l y  

a  p a r t i c l e   d i a m e t e r   of   f rom  a b o u t   0 . 0 1   m i c r o n   to   a b o u t  



1  m i c r o n ,   in   c o m b i n a t i o n   w i t h   a  m a t e r i a l   c a p a b l e   o f  

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

m e t a l   i o n s .  

Many  b u i l d e r   m a t e r i a l s ,   e . g . ,   t h e   w a t e r - s o l u b l e  

c a r b o n a t e   s a l t s ,   p r e c i p i t a t e   w a t e r   h a r d e n e s   c a t i o n s ,  

t h e r e b y   p e r f o r m i n g  a   b u i l d e r   f u n c t i o n .   U n f o r t u n a t e l y ,  

many   o f   t h e   p r e c i p i t a t i n g   b u i l d e r s   u s e d   in  l a u n d r y  

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

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

w i t h   t h e   o r g a n i c   d e t e r g e n t   and   t h e   s o i l   f o r   t h e   f r e e  

m e t a l   i o n s .   The  r e s u l t   i s   t h a t   w h i l e   some  o f   t h e   f r e e  

m e t a l   i o n s   a r e   r e m o v e d   f r o m   t h e   s o l u t i o n ,   some  i o n s  

do  r e a c t   w i t h   t h e   o r g a n i c   d e t e r g e n t   and   t h e   s o i l ,   t h e r e b y  

d e c r e a s i n g   t h e   d e t e r s i v e   a c t i o n -   The  u s e   o f   t h e   c r y s t a l -  

l i z a t i o n   s e e d   q u i c k e n s   t h e   r a t e   of   p r e c i p i t a t i o n   o f   t h e  

m e t a l   c a t i o n s ,   t h e r e b y   r e m o v i n g   t h e   h a r d n e s s   b e f o r e  

i t   c a n   a d v e r s e l y   a f f e c t   d e t e r g e n c y   p e r f o r m a n c e .  

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

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

a  c r y s t a l l i z a t i o n   s e e d ,   t h e   c o m b i n e d   (Ca++  and   Mg++)  f r e e  

m e t a l   i o n   c o n c e n t r a t i o n   o f   an  a q u e o u s   l a u n d e r i n g   l i q u o r  

c a n   be   r e d u c e d   to   l e s s   t h a n   0 . 5   g r a i n s   o f   h a r d n e s s   w i t h i n  

a b o u t   120  s e c o n d s .   In  f a c t ,   t h e   p r e f e r r e d   s e e d e d   b u i l d e r s  

c a n   r e d u c e   t h e   f r e e   m e t a l   h a r d n e s s   to   l e s s   t h a n   0 . 1   g r a i n s /  

g a l l o n   w i t h i n   a b o u t   30  s e c o n d s .  

P r e f e r r e d   s e e d e d   b u i l d e r s   c o n s i s t   o f :   a  w a t e r -  

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

h a v i n g   a  s o l u b i l i t y   in   w a t e r   o f   l e s s   t h a n   a b o u t  



1.4  x  10-2  wt.%  (at  25°C)  with  d i v a l e n t   and  p o l y v a l e n t  

meta l   ions  such  as  ca lc ium,   magnesium  and  i ron ;   and  a  

c r y s t a l l i z a t i o n   seed  (0 .001-20   micron  d i ame te r )   w h i c h  

compr i ses   a  m a t e r i a l   which  wi l l   not  c o m p l e t e l y   d i s s o l v e  

in  wate r   w i t h i n   120  seconds  at  25°C.  

S p e c i f i c   examples  of  m a t e r i a l s   c apab le   of  f o r m i n g  

the  w a t e r   c l u b l e   r e a c t i o n   p r o d u c t   i n c l u d e   the  w a t e r -  

s o l u b l e   s a l t s   of  c a r b o n a t e s ,   b i c a r b o n a t e s ,   s e s q u i c a r b o n a t e s ,  

s i l i c a t e s ,   a l u m i a a t e s   and  o x a l a t e s .   The  a l k a l i   m e t a l ,  

e s p e c i a l l y   sodium,  s a l t s   of  the  f o r e g o i n g   m a t e r i a l s   a r e  

p r e f e r r e d   for  conven ience   and  economy.  

The  c r y s t a l l i z a t i o n   seed  employed  in  such  s e e d e d  

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

of  ca l c ium  c a r b o n a t e ;   ca lc ium  and  magnesium  o x a l a t e s ;  

bar ium  s u l f a t e ;   ca lc ium,   magnesium  and  aluminum  s i l i c a t e s ;  

ca lc ium  and  magnesium  ox ides ;   ca lc ium  and  magnes ium 

s a l t s   of  f a t t y   ac ids   having  12  to  22  carbon  a t o m s ;  

ca lc ium  and  magnesium  h y d r o x i d e s ;   ca lc ium  f l u o r i d e ;  

and  bar ium  c a r b o n a t e .   S p e c i f i c   examples  of  such  s e e d e d  

b u i l d e r   m i x t u r e s   compr ise :   3:1  wt.  m ix tu r e s   of  s o d i u m  

c a r b o n a t e   and  ca lc ium  c a r b o n a t e   having  a  5  micron  p a r t i c l e  

d i a m e t e r ;   2 .7 :1   wt.  m i x t u r e s   of  sodium  s e s q u i c a r b o n a t e  

and  ca lc ium  c a r b o n a t e   having  a  p a r t i c l e   d i a m e t e r   of  0 . 5  

mic rons ;   20:1  wt.  m i x t u r e s   of  sodium  s e s q u i c a r b o n a t e  

and  ca lc ium  hydrox ide   having  a  p a r t i c l e   d i a m e t e r   o f  

0.01  micron;   and  a  3 :3 :1   wt.  mix tu re   of  sodium  c a r b o n a t e ,  

sodium  a lumina t e   and  calc ium  oxide  having  a  p a r t i c l e  

d i a m e t e r   of  5  m i c r o n s .  



A  seeded  b u i l d e r   compris ing   a  mix ture   of  sodium  c a r b o n -  

ate  and  ca lc ium  ca rbona te   is  e s p e c i a l l y   p r e f e r r e d   h e r e i n .   A 

h igh ly   p r e f e r r e d   seeded  b u i l d e r   comprises   a  30:1  to  5:1  (w t .  

Na2CO3:CaCO3)  mixture   of  sodium  ca rbona te   and  ca lc ium  c a r b o n a t e  

wherein  the  ca lc ium  ca rbona te   has  an  average  p a r t i c l e   d i a m e t e r  

from  0.01  micron  to  5  m i c r o n s .  

Another  type  of  b u i l d e r   u s e f u l   he re in   i n c l u d e s   v a r i o u s  

s u b s t a n t i a l l y   w a t e r - i n s o l u b l e   m a t e r i a l s   which  are  capab le   o f  

r educ ing   the  ha rdness   con t en t   of  l a u n d e r i n g   l i q u o r s ,   e . g . ,   by  

i on -exchange   p r o c e s s e s .   Examples  of  such  b u i l d e r   m a t e r i a l s  

i n c l u d e   the  p h o s p h o r y l a t e d   c lo th s   d i s c l o s e d   in  U.S.  P a t e n t   No. 

3 ,424 ,545   to  Bauman  i s sued   January   28,  1969,  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 n e r t   inorgan ic   w a t e r - s o l u b l e   s a l t s   which  are  inc luded  in  t h e  

above  mixtures   include  any  o f ; the   well-known  a l k a l i   metal  h a l i d e  

s a l t s ,   and  a l k a l i   metal  s u l f a t e s   such  as  sodium  s u l f a t e   o r  

potass ium  s u l f a t e .   S u i t a b l e   examples  of  de te rgency   b u i l d e r s  

and  i n e r t   i no rgan i c   s a l t s   are  conta ined   in  U.S.  Pa ten t   3 , 9 3 6 , 5 3 7 ,  

B a s k e r v i l l e   and  Schi ro ,   i n c o r p o r a t e d   here in   by  r e f e r e n c e .  



Clay  Compounds 

A  v a l u a b l e   o p t i o n a l   i n g r e d i e n t   of  the  p r e s e n t  

c o m p o s i t i o n s   c o n s i s t s   of  p a r t i c u l a r   s m e c t i t e   c lay  m a t e r i a l s ,  

namely  sodium  and  ca lc ium  m o n t m o r i l l o n i t e s ,   sodium  s a p o n i t e s ,  

and  sodium  h e c t o r i t e s .   These  s m e c t i t e   c lays   can  be  p r e s e n t  

in  composi t ions   of  th is   i nven t ion   at  l eve l s   from about  5%  t o  

about  90%  by  weight ,   p r e f e r a b l y   from  about  8%  to  about  75%  by  w e i g h t .  

In  the  b u i l t   d e t e r g e n t   compos i t ion   embodiments  of  t h i s  

i n v e n t i o n ,   s m e c t i t e   clay  is  used  in  an  amount  from  a b o u t  

1%  to  about   50  r e f e r a b l y   from  about   5%  to  about   25%  by 

we igh t .   The  c l a  used  he re in   are  " i m p a l p a b l e " ,   i . e . ,   h a v e  

a  p a r t i c l e   s ize   which  cannot   be  p e r c e i v e d   t a c t i l e l y .  

Impa lpab le   c lays   have  p a r t i c l e   s i z e s   below  about   50  m i c r o n s ;  

the  c lays   used  h e r e i n   have  a  p a r t i c l e   s ize   range  of  f r o m  

about   5  microns  to  about  50  m i c r o n s .  

The  c l ay   m i n e r a l s   can  be  d e s c r i b e d   as  e x p a n d a b l e ,  

t h r e e - l a y e r   c l a y s ,   i . e . ,   a l u m i n o - s i l i c a t e s   and  m a g n e s i u m  

s i l i c a t e s , h a v i n g   an  ion  exchange  c a p a c i t y   of  at  l e a s t   50 

meq/100  g.  of  clay  and  p r e f e r a b l y   at  l e a s t   60  meq/100  g.  o f  

c lay .   The  term  "expandable"   as  used  to  d e s c r i b e   c l ays   r e l a t e s  

to  the  a b i l i t y   of  the  l aye red   clay  s t r u c t u r e   to  be  s w o l l e n ,  

or  expanded,  on  c o n t a c t   with  water .   The  t h r e e - l a y e r   e x p a n d a b l e  

c lays   used  he r e in   are  those   m a t e r i a l s   c l a s s i f i e d   g e o l o g i c a l l y  

as  s m e c t i t e s .  

There  are  two  d i s t i n c t   c l a s s e s   of  s m e c t i t e   c l a y s  

t h a t   can  be  b roadly   d i f f e r e n t i a t e d   on  the  ba s i s   of  the  n u m b e r s  

of  o c t a h e d r a l   me ta l -oxygen   a r rangements   in  the  c e n t r a l   l a y e r   f o r  

a  given  number  of  s i l i c o n - o x y g e n   atoms  in  the  o u t e r   l a y e r s .  

The  d i o c t a h e d r a l   m i n e r a l s  a r e   p r i m a r i l y   t r i v a l e n t   meta l   i o n - b a s e d  



c lays   and  are  comprised  of  the  p r o t o t y p e   p y r o p h y l l i t e   a n d  

the  members  m o n t m o r i l l o n i t e   (OH)4s i8 -yAly(A14-xMgx)O20  
n o n t r o n i t e   (OH)4Si8-yAly(Al4-xFex)O20'   and  v o l c h o n s k o i t e  

(OH)4Si8-yAly(A14-xCrx)O20,   where  x  has  a  va lue   of  from  0 

to  about   4.0  and  y  has  a  value  of  from  0  to  about  2 . 0 .  

Of  these   only  m o n t m o r i l l o n i t e s   having  exchange  c a p a c i t i e s  

g r e a t e r   than  50  meq/100  g.  are  s u i t a b l e   for  the  p r e s e n t   i n v e n -  

t i on   and  p rov ide   f a b r i c   s o f t e n i n g   b e n e f i t s .  

The  t r i o c t a h e d r a l   mine ra l s   are  p r i m a r i l y   d i v a l e n t  

metal   ion  based  and  comprise  the  p r o t o t y p e   t a l c   and  the  members  

h e c t o r i t e   (OH)4Si8-yAly(Mg6-xLix)O20,  s a p o n i t e   ( O H ) 4 ( S i a - y A l y )  

(Mg6-xAlx)O20'  s a u c o n i t e   (OH)4Si8-yAly(Zn6-xAlx)O20,   v e r m i c u l i t e  

(OH)4Si8-yAly(Mg6-xFex)O20,  wherein  y  has  a  va lue   of  0  t o  

about  2.0  and  x  has  a  value  of  0  to  about  6.0.  H e c t o r i t e   a n d  

s a p o n i t e   are  the  only  mine ra l s   in  th i s   c l a s s   t ha t   are  of  v a l u e  

in  the  p r e s e n t   i n v e n t i o n ,   the  f a b r i c   s o f t e n i n g   p e r f o r m a n c e  

being  r e l a t e d   to  the  type  of  exchangeable   c a t i o n   as  w e l l  

as  to  the  exchange  c a p a c i t y .   I t   is  to  be  r e c o g n i z e d   t h a t  

the  range  of  the  water  of  h y d r a t i o n   in  the  above  f o r m u l a s  

can  vary  with  the  p r o c e s s i n g   to  which  the  clay  has  b e e n  

s u b j e c t e d .   This  is  immate r i a l   to  the  use  of  the  s m e c t i t e  

c lays   in  the  p r e s e n t   i n v e n t i o n   in  tha t   the  e x p a n d a b l e  

c h a r a c t e r i s t i c s   of  the  hydra ted   c lays  are  d i c t a t e d   by  t h e  

s i l i c a t e   l a t t i c e   s t r u c t u r e .  



As  noted  h e r e i n a b o v e ,   the  clays  employed  in  t h e  

c o m p o s i t i o n s   of  the  i n s t a n t   i n v e n t i o n   c o n t a i n   c a t i o n i c  

c o u n t e r i o n s   such  as  p r o t o n s ,   sodium  ions,   p o t a s s i u m   i o n s ,  

ca lc ium  ions ,   and  l i t h i u m   ions .   I t   is  cus tomary   t o  

d i s t i n g u i s h   between  c lays   on  the  bas i s   of  one  c a t i o n   p r e -  

dominan t ly   or  e x c l u s i v e l y   absorbed .   For  example,   a  s o d i u m  

clay   is  one  in  which  the  absorbed  c a t i o n   is  p r e d o m i n a n t l y  

sodium.  Such  absorbed   c a t i o n s   can  become  i n v o l v e d   i n  

exchange  i e   e t i ons   with  c a t i o n s   p r e s e n t   in  aqueous  s o l u t i o n s .  

A  t y p i c a l   exd  ige  r e a c t i o n   i n v o l v i n g   a  s m e c t i t e - t y p e   c l a y  

is  e x p r e s s e d   t h e   f o l l o w i n g   e q u a t i o n :  

s m e c t i t e   c lay  (Na)+ +  NH40H  @   smec t i t e   c lay  (NH4)  +  NaOH 

Since  the  f o r e g o i n g   e q u i l i b r i u m   r e a c t i o n ,   one  e q u i v a l e n t  

weight   of  ammonium  ion  r e p l a c e s   an  e q u i v a l e n t   we igh t   o f  

sodium,  i t   is  customary  to  measure  c a t i o n   exchange  c a p a c i t y  

(sometimes  termed  "base  exchange  c a p a c i t y " )   in  terms  o f  

m i l l i - e q u i v a l e n t s   per  100  g.  of  c lay  (meq/100  g . ) .   The 

c a t i o n   exchange  c a p a c i t y   of  c lays   can  be  measured  in  s e v e r a l  

ways,  i n c l u d i n g   by  e l e c t r o d i a l y s i s ,   by  exchange  wi th   ammonium 

ion  fo l lowed   by  t i t r a t i o n   or  by  a  methylene   blue  p r o c e d u r e ,  

a l l   as  f u l l y   se t   f o r t h   in  Grimshaw,  "The  Chemis t ry   a n d  

Phys ics   of  Clays" ,   pp.  264-265,  I n t e r s c i e n c e   (1971).   The 

c a t i o n   exchange  c a p a c i t y   of  a  clay  minera l   r e l a t e s   to  s u c h  

f a c t o r s   as  the  expandable   p r o p e r t i e s   of  the  c lay ,   the  c h a r g e  

of  the  c lay ,   which,  in  tu rn ,   is  de te rmined   at   l e a s t   in  p a r t  

by  the  l a t t i c e   s t r u c t u r e ,   and  the  l i k e .   The  ion  e x c h a n g e  

c a p a c i t y   of  c lays   v a r i e s   widely  in  the  range  from  about   2 

meq/100  g.  of  k a o l i n i t e s   to  about  150  meg/100  g. ,   and  g r e a t e r ,  



for  c e r t a i n   s m e c t i t e   c l ays .   I l l i t a   c lays   a l though   h a v i n g  

a  th ree   l ayer   s t r u c t u r e ,   are  of  a  non-expanding   l a t t i c e   t y p e  

and  have  an  ion  exchange  c a p a c i t y   somewhere  in  the  l o w e r  

p o r t i o n   of  the  range,   i . e . ,   around  26  meq/100  g.  for  an  

average   i l l i t e   c lay.   A t t a p u l g i t e s ,   another   c l a s s   of  c l a y  

m i n e r a l s ,   have  a  s p i c u l a r   ( i . e .   n e e d l e - l i k e )   c r y s t a l l i n e   f o r m  

with  a  low  ca t i on   exchange  c a p a c i t y   (25-30  meq/100  g . ) .  

Thei r   s t r u c t u r e   is  composed  of  chains   of  s i l i c a   t e t r a h e d r o n s  

l inked   t o g e t h e r   by  o c t a h e d r a l   groups  of  oxygens  and  h y d r o x y l s  

c o n t a i n i n g   Al  and  Mg  a t o m s .  

I t   has  been  de termined   tha t   i l l i t e ,   a t t a p u l g i t e ,   a n d  

k a o l i n i t e   c l ays ,   with  t h e i r   r e l a t i v e l y   low  ion  exchange  c a p a -  

c i t i e s ,   are  not  u s e f u l   in  t h e  i n s t a n t   c o m p o s i t i o n s .   I n d e e d ,  

i l l i t e   and  k a o l i n i t e   c lays   c o n s t i t u t e   a  major  component  o f  

c lay  s o i l s   and,  as  noted  above,  are  removed  from  f a b r i c   s u r f a c e s  

by  means  of  the  i n s t a n t   compos i t i ons .   However  the  a l k a l i   m e t a l  

m o n t m o r i l l o n i t e s ,   s a p o n i t e s ,   and  h e c t o r i t e s ,   and  c e r t a i n   a l k a l i n e  

e a r t h   metal   v a r i e t i e s   of  these  mine ra l s   such  as  c a l c i u m  

m o n t m o r i l l o n i t e s   have  been  found  to  show  u se fu l   f a b r i c  

s o f t e n i n g   b e n e f i t s   w h e n  i n c o r p o r a t e d   in  c o m p o s i t i o n s   i n  

accordance   with  the  p r e s e n t   i n v e n t i o n .  

S p e c i f i c   n o n - l i m i t i n g   examples  of  such  f a b r i c   s o f t e n i n g  

s m e c t i t e   clay  m ine ra l s   a r e :  

Sodium  M o n t m o r i l l o n i t e  

Brock 

Volclay  BC 

Gelwhite  GP 

Th ixo - Je l   #1 

Ben-A-Gel 



Sodium  H e c t o r i t e  

Veegum  F 

Laponi te   SP 

Sodium  S a p o n i t e  

Barasyrm  NAS  100 

Calcium  M o n m o r i l l o n i t e  
Soft  C l a r k  
Gelwhite  L 
I m v i t e  

i th ium  H e c t o r i t e  

Barasym  LIH  200 

A c c o r d i n g l y ,   s m e c t i t e   c lays   u s e f u l   he re in   can  be  c h a r a c t e r i z e d  

as  m o n t m o r i l l o n i t e ,   h e c t o r i t e ,   and  s a p o n i t e   c lay  m i n e r a l s  

having  an  ion  exchange  c a p a c i t y   of  at  l e a s t   about  50  meq/100  g .  

and  p r e f e r a b l y   at  l e a s t   about  60  neq/100  g .  

While  not  i n t e n d i n g   to  be  l i m i t e d   by  t h e o r y ,   i t  

appears   t h a t   the  advan tageous   s o f t e n i n g   (and  p o t e n t i a l l y   d y e  

s c a v e n g i n g ,   e t c . )   b e n e f i t s   of  the  i n s t a n t   c o m p o s i t i o n s   a r e  

a s c r i b a b l e   to  the  p h y s i c a l   c h a r a c t e r i s t i c s   and  ion  e x c h a n g e  

p r o p e r t i e s   of  the  clay  m i n e r a l s   used  t h e r e i n .   F u r t h e r m o r e ,  

the  unique  p h y s i c a l   and  e l e c t r o c h e m i c a l   p r o p e r t i e s   of  t h e  

s m e c t i t e   c lays   a p p a r e n t l y   cause  t h e i r   i n t e r a c t i o n   wi th ,   a n d  

d i s p e r s i o n   by,  the  p o l y - a n i o n i c   b u i l d e r   s a l t s   used  in  t h e  

i n s t a n t   c o m p o s i t i o n s .   Thus,  i t   has  now  been  found  t h a t ,   r a t h e r  

than  a g g l o m e r a t i n g   to  form  v i scous   gels   when  c o n t a c t e d   by 

water ,   the  s m e c t i t e   c lays   used  he re in   can  be  added  to  a q u e o u s  

laundry   baths  in  g r a n u l a r   compos i t i ons   c o n t a i n i n g   p o l y - a n i o n i c  

d e t e r g e n c y   b u i l d e r s   of  the  type  d i s c l o s e d   he re in   to  y i e l d  

homogeneous,  clay  s u s p e n s i o n s .   The  problems  of  g e l l i n g   a n d  

a g g l o m e r a t i o n   u s u a l l y   encoun te red   when  s m e c t i t e   c l ays   a r e  



added  to  aqueous  media  in  s o l i d   form  are  a l l e v i a t e d   by  t h e  

p r e sence   of  the  b u i l d e r .   Appa ren t ly ,   the  n e g a t i v e   e l e c t r i c a l  

charges   on  the  b u i l d e r   anions  serve  to  r e p u l s e   the  c l a y  

p a r t i c l e s ,   the reby   p r o v i d i n g   the  d e s i r e d   homogeneous  c l a y  

d i s p e r s i o n   and  p r e v e n t i n g   a g g l o m e r a t i o n .   Whatever  the  r e a s o n  

for   the  advan tageous   c o - a c t i o n   of  the  d e t e r g e n c y   b u i l d e r   a n d  

s m e c t i t e   c l ays   used  h e r e i n ,   the  combina t ion   of  p o l y - a n i o n i c  

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

m a g n e s i u m - c o n t a i n i n g   s m e c t i t e s ,   p rov ides   a  means  w h e r e b y  

such  s m e c t i t e   clay  m i n e r a l s   can  be  added  in  s o l i d   form  t o  

s u r f a c t a n t - c o n t a i n i n g   media  so  as  to  give  the  homogeneous  

clay  d i s p e r s i o n   r e q u i r e d   for  e f f e c t i v e   f a b r i c   s o f t e n i n g  

p e r f o r m a n c e .  

Most  of  the  s m e c t i t e   c lays   u se fu l   in  the  c o m p o s i t i o n s  

h e r e i n   are  commerc ia l ly   a v a i l a b l e   under  v a r i o u s   t r a d e n a m e s ,   f o r  

example,  T h i x o - J e l   #1  and  Gelwhite  GP  from  Georgia   Kaol in   C o . ,  

E l i z a b e t h ,   New  J e r s e y ;   Volclay  BC  and  Volc lay   s325,  f r o m  

American  Co l lo id   Co.,  Skokie,   I l l i n o i s ;   and  Veegum  F,  f r o m  

R.  T.  V a n d e r b i l t .   I t   is  to  be  r ecogn ized   t ha t   such  s m e c t i t e  

m i n e r a l s   o b t a i n e d   under  the  fo rego ing   t radenames  can  c o m p r i s e  

mix tu r e s   of  the  va r ious   d i s c r e t e   minera l   e n t i t i e s .   Such 

mix tu r e s   of  the  s m e c t i t e   mine ra l s   are  s u i t a b l e   for  use  h e r e i n .  

Within  the  c l a s s e s   of  m o n t m o r i l l o n i t e ,   h e c t o r i t e ,   a n d  

s a p o n i t e   clay  mine ra l s   having  a  ca t ion   exchange  c a p a c i t y   o f  

at  l e a s t   about  50  meq/100  g,  c e r t a i n   c lays   are  p r e f e r r e d   f o r  

f a b r i c   s o f t e n i n g   pu rposes .   For  example,  Gelwhite   GP  i s  

an  ex t remely   white  form  of  smec t i t e   clay  and  is  t h e r e f o r e  

p r e f e r r e d   when  f o r m u l a t i n g   white  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 .  



Volc lay   BC,  which  is  a  s m e c t i t e   clay  m ine ra l   c o n t a i n i n g   a t  

l e a s t   3%  of  i ron   (expressed   as  Fe2O3)  in  the  c r y s t a l   l a t t i c e ,  

and  which  has  a  very  high  ion  exchange  c a p a c i t y ,   is  one  of  t h e  

most  e f f i c i e n t   and  e f f e c t i v e   c lays   for  use  in  l aundry   c o m p o s i -  

t i ons   and  is  p r e f e r r e d   from  the  s t a n d p o i n t   of  p r o d u c t   p e r f o r m a n c e .  

On  the  o the r   hand,  c e r t a i n   s m e c t i t e   c lays   marketed   under   t h e  

name  " b e n t o n i t e "   are  s u f f i c i e n t l y   con tamina t ed   by  o t h e r  

s i l i c a t e   m i n e r a l s ,   as  ev idenced   by  a  low  c o l l o i d   c o n t e n t  

(≈50%)  t ha t   other  ion  exchange  c a p a c i t y   f a l l s   below  t h e  

r e q u i s i t e   rangye,  and  such  c lays   are  of  no  use  in  the  i n s t a n t  

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

B e n t o n i t e ,   in  f a c t ,   is  a  rock  type  o r i g i n a t i n g   f r o m  

v o l c a n i c   ash  and  c o n t a i n s   m o n t m o r i l l o n i t e   (one  of  the  s m e c t i t e  

c l ays )   as  i t s   p r i n c i p a l   c lay  component.  The  Table  shows 

tha r   m a t e r i a l s   commerc ia l ly   a v a i l a b l e   under  the  name  b e n t o n i t e  

can  have  a  wide  range  of  c a t i o n   exchange  c a p a c i t i e s   a n d  

f a b r i c   s o f t e n i n g   p e r f o r m a n c e .  





A p p r o p r i a t e   clay  m i n e r a l s   for   use  h e r e i n   can  b e  

s e l e c t e d   by  v i r t u e   of  the  f a c t   t ha t   s m e c t i t e s   e x h i b i t   a  

t r u e   14A  x - ray   d i f f r a c t i o n   p a t t e r n .   This  c h a r a c t e r i s t i c  

p a t t e r n ,   taken  in  combina t ion   with  exchange  c a p a c i t y   m e a s u r e -  

ments  per formed  in  the  manner  noted  above,  p r o v i d e s   a  b a s i s  

for   s e l e c t i n g   p a r t i c u l a r   s m e c t i t e - t y p e   m i n e r a l s   fo r   use  i n  

the  c o m p o s i t i o n s   d i s c l o s e d   h e r e i n .  

The  s m e c t i t e   c lay  m a t e r i a l s   u s e f u l   in  the  p r e s e n t  

i n v e n t i o n   are  h y d r o p h i l i c  i n   n a t u r e ,   i . e .   they  d i s p l a y   s w e l l i n g  

c h a r a c t e h   Lcs  in  aqueous  media.  Converse ly   they  do  not  s w e l l  

in  nonaqueoa  or  p r e d o m i n a n t l y   nonaqueous  sys t ems ,   i n c l u d i n g  

those   i n c o r p i n g   the  s m e c t i t e   clay  m i n e r a l s   d e s c r i b e d  

h e r e i n b e f o r e   should  r e s t r i c t   the  non ion ic   c o n t e n t   of  t h e  

s u r f a c t a n t   system  to  l e s s   than 33%  by  weight   of  the  t o t a l  

s u r f a c t a n t ,   p r e f e r a b l y   l ess   than  25%. 

S u i t a b l e   examples  of  clay  compounds  are  c o n t a i n e d   i n  

U.S.  Pa ten t   3 ,936,537,   B a s k e r v i l l e   and  Sch i ro ,   i n c o r p o r a t e d  

he re in   by  r e f e r e n c e .  

Other  Opt ional   Components 

Opt ional   components  inc lude   co lor   speck les   which  may  be  

admixed  with  the  s p r a y - d r i e d   base  d e t e r g e n t   g r a n u l e s .   These  

color   speck les   may  comprise  a  mixture  of  sodium  t r i p o l y -  

p h o s p h a t e  d e x t r i n   glue  s o l u t i o n ,   and  minor  componen t s .  

The  co lor   speck les   may  also  comprise  s p r a y - d r i e d   a n i o n i c  

d e t e r g e n t   g ranu les   agglomera ted   with  dyed  p o l y e t h y l e n e  

g lyco l ,   such  as  PEG  6000  (molecular   we igh t ) ,   or  o t h e r   s u i t a b l e  

agg lomera t ing   agents .   Color  speckles   may  be  p r e s e n t   i n  

compos i t ions   of  t h i s   i nven t ion   at  l eve l s   from  about  1%  t o  

50%  by  weight ,   p r e f e r a b l y   from  about  1%  to  about  25%  by 

weight ,   and  most  p r e f e r a b l y   from  about  1%  to  about  15%  by  

weight .   A d d i t i o n a l l y ,   a  small  amount  of  a lkyl   p o l y e t h o x y l a t e ,  



such  as  coconut  a lcohol   p o l y e t h o x y l a t e   (EO6.0) 

may  be  included  in  these  compos i t ions ,   i . e .   from  about  0.1% 

to  about  1.0%  by  weight  of  the  f i na l   d e t e r g e n t   c o m p o s i t i o n .  

Another   o p t i o n a l   i n g r e d i e n t   t h a t   may  be  i n c o r -  

p o r a t e d   is  an  enzyme  for  removal  of  p r o t e i n - b a s e d   or  c a r b o -  

h y d r a t e - b a s e d   s t a i n s .   Enzymes  for  removing  p r o t e i n - b a s e d  

s t a i n s   are  p r o t e o l y t i c   in  na tu r e   such  as  those  so ld   u n d e r  

the  t r ade   names  "A lca l a se"   and  " E s t e r a s e "   by  Novo  I n d u s t r i e s  

A/S.  Denmark  or  under  t h e  t r a d e   names  "Maxatase"  and  "AZ 

P r o t e a s e "   by  G i s t - B r o c a d e s   N.V.  The  N e t h e r l a n d s .   T h e s e  

m a t e r i a l s   are  normal ly   i n c o r p o r a t e d   at  l e v e l s   of  up  to  1% 

by  weight,   p r e f e r a b l y   0.25%  to  0.75%  by  weight ,  and   are  p r e -  

f e r a b l y   coa ted   or  p r i l l e d   with  i n e r t   a d d i t i v e s   to  m i n i m i z e  

dus t   f o r m a t i o n   and  improve  s t o r a g e   s t a b i l i t y .   A  wide  r a n g e  

of  enzyme  m a t e r i a l s   and  means  for  t h e i r   i n c o r p o r a t i o n   i n t o  

s y n t h e t i c   d e t e r g e n t   g r a n u l e s   is  d i s c l o s e d   in  U.S .P .   3 , 5 5 3 , 1 3 9  

i s s u e d   o n  J a n u a r y   5,  1971,  to  McCar ty ,   Roald,  DeOude,  B l o m e y e r ,  

and  Cracco  which  d i s c l o s u r e   is  hereby  i n c o r p o r a t e d   by  r e f e r e n c e .  

A  f u r t h e r   i n g r e d i e n t   t ha t   may  be  i n c o r p o r a t e d   t o  

improve  p roduc t   pe r fo rmance   is  a  b l e a c h i n g   agent   of  t h e  

ha logen   or  o x y g e n - c o n t a i n i n g   type.   Examples  of  the  h y p o h a l i t e  

b l each   type  i n c l u d e   t r i c h l o r o   i s o c y a n u r i c   acid   and  the  s o d i u m  

and  p o t a s s i u m   d i c h l o r o i s o c y a n u r a t c s   and  N-ch loro   and  N-bromo 

a lkane   su lphonamides .   Such  m a t e r i a l s   are  normal ly   a d d e d  

at   0.5%-10%  by  weight   of  the  f i n i s h e d   p roduc t ,   p r e f e r a b l y  

1%-5%  by  w e i g h t .  



Examples  of  o x y g e n - c o n t a i n i n g   b l e a c h e s   i n c l u d e  

sodium  p e r b o r a t e ,   sodium  p e r c a r b o n a t e ,   and  p o t a s s i u m   n o n -  

o p e r s u l p h a t e   t h a t   are  i n c o r p o r a t e d   at  l e v e l s   of  5-30%, 

p r e f e r a b l y   10-25%  by  weight   of  the  f i n a l   p r o d u c t .   The 

i n c l u s i o n   of  o r g a n i c   b l each   a c t i v a t o r s   such  as  p h t h a l i c  

a n h y d r i d e ,   t e t r a   a c e t y l   e t h y l e n e   d i a m i n e , t e t r a   a c e t y l  

m e t h y l e n e   diamine  or  t e t r a   a c e t y l   g l y c o u r i l   lead  t o . t h e   i n  

s i t u   p r o d u c t i o n   dur ing   the  washing  p r o c e s s   of  the  c o r r e s p o n d i n g  

o r g a n i c   h e   a s ids   which  have  enhanced  low  t e m p e r a t u r e   b l e a c h -  

ing  pe r fo rm.   A c t i v a t o r s   of  t h i s   type  a re   n o r m a l l y   u s e d  

wi th   sodium  p e r b o r a t e ,   at  usage  l e v e l s   of  5-15%  by  w e i g h t   o f  

the  f i n a l   p r o d u c t ,  

M a t e r i a l s   to  boos t   or  modify  the  s u d s i n g   p a t t e r n   o f  

the  c o m p o s i t i o n s   of  the  p r e s e n t   i n v e n t i o n   may  a l so   be  i n c l u d e d .  

Examples  of  suds  b o o s t e r s   i n c l u d e   coconut   and  t a l l o w   mono-  a n d  

d i - a l k a n o l a m i d e s ,   p a r t i c u l a r l y   e t h a n o l a m i d e s   and  C12-15  a l k y l  

d i - l o w e r   a l ky l   amine  ox ide s .   Typica l   suds  d e p r e s s o r s   i n c l u d e  

long  chain   f a t t y   ac ids   such  as  those   d i s c l o s e d   in  U.  S.  P a t e n t  

2 , 9 5 4 , 3 4 7   i s sued   September  27,  1960 ,   to  Wayne  St.  John  a n d  

c o m b i n a t i o n s   of  c e r t a i n   n o n i o n i c s   t h e r e w i t h   as  d i s c l o s e d   in  U.  S .  

P a t e n t   2 .954 ,343   i s sued   September   27,  1960,  to  Eugene  S c h w o e p p e .  

both   d i s c l o s u r e s   being  i n c o r p o r a t e d   he r e in   by  r e f e r e n c e .  

Other  o p t i o n a l   i n g r e d i e n t s   in  g r a n u l a r   p r o d u c t s   i n c l u d e  

h y d r o t r o p e s   and  a n t i c a k i n g   a d d i t i v e s   such  as  s a l t s   of  lower  a l k -  

a ry l   s u l p h o n i c   a c id s ,   s a l t s   of  a  - s u l p h o s u c c i n i c   a c id ,   a n d  

a  - s u l p h o b e n z o i c   ac id ,   and  urea,   no rma l ly   u t i l i z e d   at  l e v e l s  



of  0.5%  to  53  by  weight   of  the  f i n a l   p r o d u c t ,   p r e f e r a b l y   a t  

l e v e l s   of  1%-3%  by  weight .   C12-C18  a l ky l   acid   p h o s p h a t e s   a n d  

t h e i r   c o n d e n s a t i o n   p roduc t s   with  e t h y l e n e   oxide  may  a l s o  b e  

i n c o r p o r a t e d   at  s i m i l a r   l e v e l s   for   c o n t r o l   of  c r u t c h e r   m i x  

v i s c o s i t y .   A n t i r e d e p o s i t i o n   agen ts   such  as  c a r b o x y m e t h y l  

c e l l u l o s e ,   h y d r o x y e t h y l   c e l l u l o s e ,   and  t h e i r   d e r i v a t i v e s   may 

a l so   be  i n c o r p o r a t e d .  

A d v a n t a g e o u s l y ,   i n g r e d i e n t s   may  a l so   be  i n c l u d e d  

to  min imize   the  w r i n k l i n g  o f   f a b r i c s   t h a t   occurs   du r ing   c o n -  

v e n t i o n a l   d ry ing   p r o c e s s e s .   D e t e r g e n t   p r o d u c t s   i n c o r p o r a t i n g  

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

d i t i o n i n g   agen t s   are  d i s c l o s e d   in  U.S.  Pa ten t   3 , 8 9 2 , 6 8 1  

i ssued   July   1,  1975,  and  i n c o r p o r a t e d   here in   by  r e f e r e n c e .  

A  n o n - l i m i t i n g   example  of  such a   f a b r i c   c o n d i t i o n i n g   agent   i s  

corn  s t a r c h ,   which  can  be  added  at  a  l eve l   of  0 .1-5 .0%  b y  

weight   of  the  c o m p o s i t i o n ,   p r e f e r a b l y   0 . 2 5 - 1 . 0 % .  

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 ,   p e r f u m e  

and  c o l o u r  m a y   a l so   be  i n c l u d e d ,   the  l a s t   i n g r e d i e n t   b e i n g  

c o n v e n i e n t l y   added  e i t h e r   as  a  g e n e r a l   c o l o u r   or  in  the  f o r m  

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

f o r m u l a t i o n   or  to  a  g r a n u l a t e   of  one  or  more  of  the  i n g r e d i e n t s .  

B r i g h t e n e r   and  f l u o r e s c e n t   l i g h t i n g   agents   may  a lso   be  i n c l u d e d .  

The  pH  of  d e t e r g e n t   f o r m u l a t i o n s . i n   a c c o r d a n c e  

wi th   the  p r e s e n t   i n v e n t i o n   can  l i e   anywhere  w i t h i n   t h e  

range  5-12  but  is  p r e f e r a b l y   chosen  to  f a l l   w i t h i n   t h e  

r a n g e  8 . 0 - 1 0 . 5   as  t h i s   p r o v i d e s   a  s l i g h t   p a r t i c u l a t e   s o i l  

removal   b e n e f i t   on  s y n t h e t i c   f a b r i c s .   However,  the  use  o f  

s p e c i f i c   o p t i o n a l   components  such  as  enzymes  may  r e q u i r e  

the  s e l e c t i o n   of  a  p roduc t   pH  tha t   w i l l   pe rmi t   op t imum 

f u n c t i o n i n g   of  the  component  c o n c e r n e d .  



S u i t a b l e   examples  of  o ther   o p t i o n a l   d e t e r g e n t   a d d i t i v e s  

are  c o n t a i n e d   in  U.S.  Pa ten t   3 ,936 ,537 ,   B a s k e r v i l l e   and  S c h i r o ,  

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

Composi t ion  Usage 

Levels  of  p roduct   a d d i t i o n   to  give  from  about   10  ppm  to  a b o u t  

250  ppm,  p r e f e r a b l y   from  about  40  ppm  to  about  100  ppm  of  a n t i s t a t i c  

agent  in  s o l u t i o n   are  g e n e r a l l y   used.  Where  the  a d d i t i v e   forms  p a r t  

of  a  combina t ion   p roduc t   p r o v i d i n g ,   for  example,   p resoak   c a p a b i l i t y  

the  f o r m u l a t i o n   wi l l   t y p i c a l l y   comprise  about  1%  to  about  30%,  p r e -  

f e r a b l y   5%  to  20%  by  weight   of  the  a t t a c h e d   p a r t i c u l a t e   a n t i s t a t  

i n t i m a t e   m ix tu r e ,   from  about  1%  to  about  25%,  p r e f e r a b l y  

from  aboul  to  about  20%  of  a  d e t e r g e n t   s u r f a c t a n t ,   f r o m  

about  10%  t o  -   at  80%,  p r e f e r a b l y   from  about  20%  to  a b o u t  

60%  of  a  d e t e   b u i l d e r ,   from  about  5%  to  about  45%, 

p r e f e r a b l y   from  about  10%  to  about  30%  by  weight   of  a  b l e a c h ,  

and  from  about  0.05%  to  about  2.0%,  p r e f e r a b l y   from  about  0.1% 

to  about  1.0%  by  weight  of  a  de t e rgency   enzyme.  Compos i t ions   o f  

t h i s   type  are  des igned  to  d e l i v e r   a p p r o x i m a t e l y   100-500  ppm 

b u i l d e r   c o n c e n t r a t i o n   to  a  5-8  ga l lon   soak  s o l u t i o n   when  employed  

at  the  1/2  to  1-1/2  cup  usage  l eve l   which  is  common  p r a c t i c e  

in  household   l a u n d e r i n g   p r o c e s s e s .  

Fu l ly   fo rmula t ed   d e t e r g e n t   c o m p o s i t i o n s ,   in  a d d i t i o n  

to  p r o v i d i n g   the  s o l u t i o n   c o n c e n t r a t i o n   of  d e t e r g e n c y   b u i l d e r  

s p e c i f i e d   above,  p rov ide   a  s u r f a c t a n t   c o n c e n t r a t i o n   in  t h e  

range  50-500  ppm,  more  p r e f e r a b l y   150-250  ppm  in  a  5 -8  

ga l lon   wash  s o l u t i o n .   S u r f a c t a n t   l eve l   in  p roduc t   w i l l   n o r m a l l y  

r a n g e  f r o m   1%  to  50%,  p r e f e r a b l y   10%  to  25%  by  weight   o f  

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

In  use,  the  d e t e r g e n t   a d d i t i v e   product   may  be  in  c o n t a c t  

with  the  f a b r i c s   for  1  to  24  hours  if  employed  as,  or  a s  

pa r t   of,  a  presoak  t r e a t m e n t   fo l lowing   which  the  wash  l i q u o r  

is  removed  and  r ep l aced   by  f resh   water  and  d e t e r g e n t ,   and 

the  f a b r i c s   are  l a u n d e r e d .  



When  used  d i r e c t l y   in  the  l a u n d e r i n g   o p e r a t i o n   e i t h e r  

as  a  s e p a r a t e   a d d i t i v e   product   or  a3  pa r t   of  a  f u l l y   f o r m u l a t e d  

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

for  10  to  45  minutes ,   fo l lowing   which,  the  f a b r i c s   a r e   r i n s e d  
and  spun  dry  before   being  s u b j e c t e d   to  t e m p e r a t u r e s   of  1 2 5 % -  

200°F  in  a  c o n v e n t i o n a l   r o t a r y   d ryer .   During  the  d ry ing   p r o c e s s ,  
the  p a r t i c u l a t e   a n t i s t a t   p roduct   s o f t e n s   as  the  f a b r i c s   a p p r o a c h  
the  d ryer   a i r   t e m p e r a t u r e ,   and  the  tumbling  a c t i o n   of  the  d r n y e r  
causes   the  i n d i v i d u a l   p a r t i c l e s   of  m a t e r i a l   to  "crayon"   o r  

s m e a r , - t h u s   d i s t r i b u t i n g   the  q u a t e r n a r y   a n t i s t a t   over  the  s u r -  
face  of  the  f a b r i c s   and  minimizing  the  b u i l d - u p   of  s t a t i c  

charges   on  the  f a b r i c s .  

Method  of  P r e p a r a t i o n  

Composit ions  are  prepared  by  spraying  a  molten  m i x t u r e  

of  qua t e rna ry   ammonium  compound  and  organic   d i s p e r s i o n   i n h i b i t o r  

onto  s p r a y - d r i e d   base  d e t e r g e n t   g ranu les   compr is ing   s u r f a c t a n t ,  

de te rgency   b u i l d e r s ,   and  any  other   o p t i o n a l   i n g r e d i e n t s .   T h i s  

p r e p a r a t i o n   e l i m i n a t e s   p r i l l i n g   and  agg lomera t ing   used  i n  

p repa r ing   cu r r en t   c o m p o s i t i o n s .  

I n i t i a l l y   an  i n t ima te   mixture  of  q u a t e r n a r y   ammonium  compound 

and  organic   d i s p e r s i o n   i n h i b i t o r   is  p repared .   This  mixture   i s  

then  sprayed  in  a  molten  s t a t e   through  a  spray  nozzle   o n t o  

s p r a y - d r i e d   d e t e r g e n t   base  g ranules   in  a  mixing  drum.  Any  of  t h e  

spray  nozzles   known  in  the  ar t   are  s u i t a b l e   for  the  s p r a y i n g ,  

i nc lud ing   s i n g l e - f l u i d   nozzles   and  t w o - f l u i d   nozz l e s .   P r e f e r r e d  

are  t w o - f l u i d   nozzles   in  which  air   is  the  second  f l u i d   and 

where  the  a i r   t empera tu re   is  from  about  180°F  to  a b o u t  

270°F,  p r e f e r a b l y   from  about  200°F  to  about  260°F,  and  m o s t  

p r e f e r a b l y   from  about  200°F  to  about  250°F,  and  the  a i r   p r e s s u r e  

is  from  about  20  psi  to  about  150  ps i ,   p r e f e r a b l y   from  a b o u t  



40  psi  to  about  120  ps i ,   and  most  p r e f e r a b l y   from  about  80  p s i  

to  about  110  psi .   The  molten  i n t ima te   mixture  may  be  o b t a i n e d   by 

mel t ing  a  dry  mix  a d d i t i o n   of  the  two  m a t e r i a l s   or  by  i n t i m a t e l y  

mixing  the  m a t e r i a l s   in  t h e i r   molten  s t a t e s .   This  molten  m i x t u r e  

is  at  a  t empera tu re   from  about  160°F  to  about  250°F,  p r e f e r a b l y  

from  about  180°F  to  about  240°F,  and  most  p r e f e r a b l y   from  a b o u t  

200°F  to  about  220°F  when  sprayed.   The  molten  mixture   is  s p r a y e d  

at  a  p r e s s u r e   from  about  10  psi  to  about  100  ps i ,   p r e f e r a b l y  

from  about  15  psi  to  about  75  ps i ,   and  most  p r e f e r a b l y   f rom 

about  20  psi  to  about  50  p s i .  

In  a  t w o - f l u i d   a tomizer   spray  nozz le ,   the  warm  a i r   and  

the  mol tenmis   u r e   of  qua t e rna ry   ammonium  compound  and 

organ ic   d i s p e   on  i n h i b i t o r   flow  into  the  spray  n o z z l e  

s e p a r a t e l y   u n m  oth  s treams  ex i t   at  the  nozzle   o r i f i c e  

through  d i f f e r e n t   openings.   A  s u i t a b l e   a tomizer   spray  n o z z l e  

is  manufac tured   by  Spraying  Systems  Co.,  a i r   cap  #122281-60 ,  

l i q u i d   cap  #40100.  However,  p r e f e r r e d   is  a  c o n c e n t r i c   pipe  t w o -  

f l u i d   a tomizer   which  c o n s i s t s   of  an  inner  pipe  c a r r y i n g   the  m o l t e n  

mixture   wi thin   and  comple te ly   surrounded  by  a  l a r g e r   d i a m e t e r  

pipe  c a r r y i n g   the  warm  a i r .   The  a i r   and  the  l i q u i d   flow  s e p a r a t e l y  

into  the  same  nozzle  o r i f i c e .   The  a i r   flows  in to   the  nozzle   o r i f i c e  

through  s eve ra l   openings  arranged  around  one  l a r g e r   o p e n i n g  

through  which  the  l i qu id   passes   in to   the  nozzle   o r i f i c e .  

Mul t i p l e   n o z z l e - o r i f i c e   blocks  can  be  used  e i t h e r   in  a  s t r a i g h t  

l ine   or  in  a  s t aggered   a r rangement ,   with  the  d i s t a n c e   b e t w e e n  

the  blocks  approx imate ly   equal  to  12  inches .   The  n o z z l e  

blocks  are  welded  to  the  inner   ( l iqu id)   pipe  and  the  o u t e r  

(a i r)   pipe  to  hold  the  s t r u c t u r e   t o g e t h e r   and  to  c r e a t e   a  

p r e s s u r i z e d   a i r   chamber  for  a t o m i z a t i o n .   The  a d v a n t a g e s  

of  the  c o n c e n t r i c   pipes  t w o - f l u i d   a tomizer   inc lude   g r e a t e r  

e f f i c i e n c y   and  convenience  of  use  because  of  i t s   c o m p a c t n e s s ,  

ease  of  mounting,  and  ease  in  v a r i a t i o n   of  the  spray  a n g l e  

and  spray  d i s t a n c e .   This  a tomizer   also  e l i m i n a t e s   the  need  



for  any  s epa ra t e   heat  t r ac ing   and  i n s u l a t i o n   of  the  l i q u i d  

l ine   because  the  warm  air   f unc t ions   as  the  a tomiz ing   a g e n t ,  

the  i n s u l a t o r   and  the  heat  t r a c e r   m a i n t a i n i n g   the  t e m p e r a t u r e  

of  the  molten  mixture ,   and  thus  r e s u l t s   in  energy  and  m a t e r i a l s  

sav ings .   F i n a l l y ,   the  c o n c e n t r i c   pipe  t w o - f l u i d   a t o m i z e r  

s i g n i f i c a n t l y   reduces  nozzle  c logging  and  down  time,  f u r t h e r  

demons t r a t ing   the  u s e f u l n e s s   of  th i s   p a r t i c u l a r   a t o m i z e r .  

Once  ou t s ide   the  nozzle  o r i f i c e ,   the  s tream  of  a i r  

breaks  up  the  molten  stream  of  q u a t e r n a r y   ammonium  compound 

and  organic   d i s p e r s i o n   i n h i b i t o r   into  mic roscop ic   s p h e r i c a l  

p a r t i c l e s .   Genera l ly   s p h e r i c a l   p a r t i c l e s ,   as  used  h e r e i n ,  

are  unders tood  to  inc lude  p a r t i c l e s   of  a  gene ra l   e l l i p t i c a l  

na tu re .   These  s p h e r i c a l   p a r t i c l e s   begin  to  f r eeze   b e f o r e  

h i t t i n g   the  base  g ranules   f a l l i n g   in  f ront   of  the  a t o m i z e r  

nozzle   in  the  mixing  drum.  The  mixing  drum  is  an  a l m o s t  

h o r i z o n t a l l y   mounted,  c y l i n d r i c a l ,   r evo lv ing   drum  with  b a f f l e s  

mounted  along  the  axis  of  the  drum  to  carry   the  base  g r a n u l e s  

up  toward a   v e r t i c a l   p o s i t i o n   where  the  g ranu les   f a l l   t o  

the  bottom  of  the  drum  passing  through  the  path  of  the  s p r a y .  

Most  of  the  g ranules   f a l l   from  the  b a f f l e s   into  the  s p r a y ,  

but  some  are  c a r r i e d   to  higher   p o s i t i o n s   where  they  f a l l   f rom 

the  b a f f l e s   onto  a  p r o t e c t i v e   hood  covering  the  spray  n o z z l e ,  

and  then  off  the  f ront   end  of  the  hood  in  a  c u r t a i n   d i r e c t l y  

into  the  path  of  the  spray.  The  hood  f u n c t i o n s   to  p r e v e n t  

any  of  the  g ranu les   from  being  sprayed  at  a  d i s t a n c e   t o o  

close  to  the  spray  nozzle  to  permit  the  molten  s p h e r i c a l  

p a r t i c l e s   to  p a r t i a l l y   s o l i d i f y   before  s t r i k i n g   the  g r a n u l e s ,  

and  thus  p reven ts   coa t ing   of  the  g r anu l e s .   The  hood  a l s o  

p r o t e c t s   the  spray  nozzles   from  foul ing  by  p r e v e n t i n g   s p r a y  

granules   from  c o n t a c t i n g   the  nozz les .   It  can  be  a p p r e c i a t e d  

tha t   the  spray  d i s t a n c e   can  be  r e g u l a t e d   by  a l t e r i n g   t h e  

p o s i t i o n i n g   of  the  spray  nozzle  and  the  p r o t e c t i v e   hood,  by  

varying  the  length  of  the  hood  and  the  size  of  the  mix ing  



drum,  by  varying  the  angular   v e l o c i t y   of  the  mixing  drum,  and 

by  varying  the  spray  p r e s s u r e s   involved .   The  mixing  drum 

d iamete r   can  range  from  about  1  foot  to  about  8  f e e t ,   but  a  

d iameter   of  4  fee t   is  p r e f e r r e d   and  the  drum  is  r e v o l v i n g  

at  about  24  r e v o l u t i o n s   per  minute.  The  base  g r a n u l e s  

pass  in  f ron t   of  the  nozzle  o r i f i c e   at  a  d i s t a n c e   f rom 

about  6  inches  to  about  72  inches ,   p r e f e r a b l y   f rom 

about  6  inches  to  about  30  inches ,   more  p r e f e r a b l y   f rom 

about  8  inches  to  about  20  inches ,   and  most  p r e f e r a b l y   f rom 

about  10  inches  to  about  15  inches .   The  t e m p e r a t u r e   of  t h e  

base  d e t e r g e n t   g ranu les   is  from  about  50°F  to  about  160°F ,  

p r e f e r a b l y   from  about  70°F  to  about  140*F,  and  most  p r e f e r a b l y  

from  about  ° F   to  about  120°F,  in  order   to  get  p roper   a t t a c h m e  

of  the  a m m o n   compound /d i spe r s ion   i n h i b i t o r   mix ture   on  t h e  

base  g r a n u l e   ace .  

The  m i c r o s c - p i c   s p h e r i c a l   p a r t i c l e s   w i l l   be  p a r t i a l l y  

f rozen  on  h i t t i n g   and  p e n e t r a t i n g   the  base  g ranu le   s u r f a c e s .  

When  p a r t i a l l y   between  molten  and  frozen  s t a t e s ,   the  s p h e r i c a l  

p a r t i c l e s  w i l l   h i t   the  base  granule   su r f ace   and  a t t a c h   a s  

d i s t i n c t   p a r t i c l e s   which  are  s u b s t a n t i a l l y   s p h e r i c a l   and  a r e  

not  deformed  a l though  they  impact  with  s u f f i c i e n t   force  t o  

p a r t i a l l y   embed  in  the  d e t e r g e n t   g ranu le ,   y i e l d i n g   optimum 

c h a r a c t e r i s t i c s .  

The  s p h e r i c a l   p a r t i c l e s   wi l l   be  from  about  10  m i c r o n s  

(u)  to  about  500  microns  in  s i ze ,   p r e f e r a b l y   from  about  25 

microns  to  about  250  microns  in  s i ze ,   and  most  p r e f e r a b l y  

from  about  50  microns  to  about  200  microns  in  s i z e ,   i . e .  

have  d iamete r s   in  those  size  ranges .   The  i n t i m a t e   m i x t u r e  

of  q u a t e r n a r y   ammonium  compound  and  o rgan ic   d i s p e r s i o n  

i n h i b i t o r   wi l l   have  a  s o f t e n i n g   poin t   between  about  100°F 

and  about  200°F,  p r e f e r a b l y   between  about  150°F  and  a b o u t  

175°F,  and  a  s o l u b i l i t y   in  water  of  about  50  ppm  maximum  a t  



Figures  1  and  2  are  views  of  composi t ions   which  h a v e  

been  produced  by  this   p rocess .   Refe r r ing   s p e c i f i c a l l y   t o  

Figura  1,  s p h e r i c a l   p a r t i c l e s   of  qua t e rna ry   ammonium  compound 

and  organic  d i s p e r s i o n   i n h i b i t o r ,   A,  are  p a r t i a l l y   embedded 

in  and  a t t ached   to  a  base  d e t e r g e n t   g ranu le ,   B.  Figure  2  i s  
a  c l o s e   up  view  where  a  s p h e r i c a l   p a r t i c l e   of  q u a t e r n a r y  
ammonium  compound  and  organic   d i s p e r s i o n   i n h i b i t o r   has  b e e n  

p a r t i a l l y   embedded  in  and  a t t ached   to  a  base  d e t e r g e n t  

g ranu le ,   B. 

The  s p h e r i c a l   p a r t i c l e s   must  be  p a r t i a l l y   f rozen  on 

h i t t i n g   the  base  granule   s u r f a c e s .   If  the  s p h e r i c a l   p a r t i c l e s  

are  complete ly   f rozen,   they  wi l l   bounce  off  the  base  g r a n u l e  

su r f ace s ;   if  the  s p h e r i c a l   p a r t i c l e s   are  comple te ly   m o l t e n ,  

"wet t ing"  wi l l   occur  along  the  base  granule   s u r f a c e s ,   w i t h  

the  s p h e r i c a l   p a r t i c l e s   los ing  t h e i r   d i s t i n c t   c h a r a c t e r .  

"Wetting"  r e s u l t s   in  base  d e t e r g e n t   g ranules   coated  with  an  

i n s o l u b l e   layer   of  qua t e rna ry   ammonium  compound  and  o r g a n i c  

d i s p e r s i o n   i n h i b i t o r   mixture ,   making  the  g ranule   l e s s  

so lub le .   This  coa t ing   on  the  base  d e t e r g e n t   g r a n u l e  

t a r n i s h e s   the  base  d e t e r g e n t   granule   with  an  u n a t t r a c t i v e ,  

du l l ,   yellow  color .   Coating  is  to  be  a v o i d e d .  

It  is  s u r p r i s i n g   tha t   the  s t r u c t u r e   is  s t a b l e .   The 

s p h e r i c a l   p a r t i c l e s   adhere  with  s u f f i c i e n t   s t r e n g t h   to  a v o i d  

being  knocked  off  de sp i t e   the  r e l a t i v e l y   small  area  o f  

c o n t a c t ,   d e sp i t e   the  fact   tha t   they  s t i ck   out  from  t h e  

su r face   of  the  spray  dr ied   g ranule ,   and  d e s p i t e   the  f a c t  

tha t   no  "glue"  is  used  to  improve  adherence.   The  r e s u l t   i s  

a  s u b s t a n t i a l l y   uniform  product   which  does  not  s e g r e g a t e ,  

allows  the  d e t e r g e n t   to  d i s s o l v e   r e a d i l y   and  ma in t a in s   t h e  

i n t e g r i t y   of  the  s o f t e n e r   p a r t i c l e s   in  the  wash  w a t e r .  

The  weight  percent   of  i n t ima te   mixture  of  q u a t e r n a r y  

ammonium  compound  and  organic   d i s p e r s i o n   i n h i b i t o r   in  t h e  



t w o - c o m p o n e n t   s y s t e m   o f   s p r a y - d r i e d   g r a n u l e s  a n d  q u a r t e r n a r y  

ammonium  c o m p o u n d - o r g a n i c   d i s p e r s i o n   i n h i b i t o r   i n t i m a t e  

m i x t u r e   i s   f r om  a b o u t   3 %  to  a b o u t   40 %  by  w e i g h t ,   p r e f e r a b l y  

f r o m   a b o u t   3  %  to  a b o u t   30 %  by  w e i g h t ,   and  mos t   p r e f e r a b l y  

f rom  a b o u t   5 %  to  a b o u t   25 %  by  w e i g h t .   The  w e i g h t   p e r c e n t  

o f   s p r a y - d r i e d   g r a n u l e s   in   t h i s   p a r t i c u l a r   t w o - c o m p o n e n t   s y s t e m  

i s   f rom  a b o u t   97 %  to  a b o u t   60 %  by  w e i g h t ,   p r e f e r a b l y   f r o m  

a b o u t   97 %  to  a b o u t   70  %  by  w e i g h t ,   and  mos t   p r e f e r a b l y   f r o m  

a b o u t   95 %  to  a b o u t   75  %  by  w e i g h t .   The  s p r a y - d r i e d   b a s e  

g r a n u l e s   may  o p t i o n a l l y   be  made  to   i n c o r p o r a t e   s m e c t i t e   c l a y ,  

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

b l e a c h i n g   a t s   and  b l e a c h   a c t i v a t o r s ,   s u d s   b o o s t e r s   o r  

s u d s   s u p p r e 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 ,   s o i l  

s u s p e n d i n g   a g e n t s ,   s o i l   r e l e a s e   a g e n t s ,   d y e s ,   f i l l e r s ,  

o p t i c a l   b r i g h t e n e r s ,   g e r m i c i d e s ,   pH  a d j u s t i n g   a g e n t s ,   a l k a -  

l i n i t y   s o u r c e s ,   h y d r o t r o p e s ,   e n z y m e s ,   e n z y m e - s t a b i l i z i n g  

a g e n t s ,   p e r f u m e s ,   a l k y l   p o l y e t h o x y l a t e   n o n i o n i c   s u r f a c t a n t s ,  

and  o t h e r   o p t i o n a l   d e t e r g e n c y   c o m p o n e n t s ,   p r i o r   to  t h e   s p r a y i n g  

o f   t h e   q u a r t e r n a r y   ammonium  c o m p o u n d - o r g a n i c   d i s p e r s i o n   i n -  

h i b i t o r   m i x t u r e .   T h e s e   o p t i o n a l   c o m p o n e n t s   may  a l s o   be  i n -  

c o r p o r a t e d   i n t o   t h e   c o m p o s i t i o n s   of   t h e   p r e s e n t   i n v e n t i o n  

a f t e r   t h e   s p r a y i n g   p r o c e s s   i s   c o m p l e t e d .  

The  f o l l o w i n g   e x a m p l e s   i l l u s t r a t e   t h e   c o m p o s i t i o n s  

and  p r o c e s s e s   of   t h e   i n v e n t i o n   b u t   a r e   n o t   i n t e n d e d   to  b e  

l i m i t i n g   t h e r e o f  :  



EXAMPLE  I  

A  mixture  of  5  pa r t s   d i ta l lowdimethylammonium  c h l o r i d e  

(DTDMAC),  1.75  par t s   ta l low  a lcohol   (TA),  and  0.25  m i s c e l l a n e o u  

i n g r e d i e n t s   and  water  is  melted  to  a  t empera tu re   from  a b o u t  

210-230°F.  This  molten  mixture  of  DTDMAC/TA  is  fed  t h r o u g h  

a  two- f lu id   atomizer  nozzle  where  i t   is  sprayed  at  a  p r e s s u r e  

from  about  15  psi  to  about  75  ps i ,   along  with  a i r   at  a  

t empera tu re   from  about  200°F  to  about  240°F  and  a  p r e s s u r e  

from  about  40  psi  to  about  80  psi ,   onto  base  d e t e r g e n t  

g ranu les   in  a  mixing  drum.  The  base  d e t e r g e n t   g r a n u l e s   a r e  

pass ing   in  f ron t   of  the  a tomizer   nozzle  o r i f i c e   at  a  d i s t a n c e  

of  from  about  18  inches  to  about  20  inches ,   at  a  t e m p e r a t u r e  

of  about  125°F. 

Once  ou t s ide   the  spray  nozzle  o r i f i c e ,   the  a i r   b r e a k s  

up  the  molten  mixture  of  DTDMAC/TA  into  s p h e r i c a l   p a r t i c l e s  

which  are  p a r t i a l l y   frozen  on  c o n t a c t i n g   the  base  d e t e r g e n t  

g r anu l e s ,   where  they  f o r m ' s e p a r a t e ,   d i s t i n c t   g e n e r a l l y  

s p h e r i c a l   p a r t i c l e s   p a r t i a l l y   embedded  in  and  a t t a c h e d   t o  

the  base  granule   s u r f a c e s .  

The  base  d e t e r g e n t   g ranu les   are  then  admixed  with  c l a y ,  

speck les ,   and  sprayed  with  perfume  and  coconut  a l c o h o l  

p o l y e t h o x y l a t e   (EO6.0).  The  composi t ion  produced  is  a s  

f o l l o w s :  



Comparable  r e s u l t s   are  ob ta ined   when  d i t a l l o w d i m e t h y l  

ammonium  c h l o r i d e   is  s u b s t i t u t e d   or  mixed  with  d i t a l l o w d i -  

methyl  ammonium  methyl  s u l f a t e ,   d i t a l l o w d i m e t h y l   ammonium  e t h y l  

s u l f a t e ,   1 - m e t h y l - l - t ( t a l l o w a m i d o ) e t h y l ] - 2 - t a l l o w i m i d a z o l i n i u m  

methyl  s u l f a t e .   Comparable  r e s u l t s   are  ob ta ined   when  the  a l k y l  

benzene  s u l f o n a t e   is  s u b s t i t u t e d   or  mixed  with  sodium  t a l l o w  

a lkyl   s u l f a t e   and/or   sodium  coconut  a lkyl   e t hy l ene   g l y c o l  

e the r   s u l f a t e .  

Comparable  r e s u l t s   are  also  ob ta ined   when  t a l low  a l c o h o l  

is  s u b s t i t u t e d   or  mixed  with  C10-C22  acyl  s o r b i t a n   e s t e r ,  

e . g . ,   s o r b i t a n   t r i l a u r a t e ,   s o r b i t a n   t r i m y r i s t a t e ,   s o r b i t a n  

t r i p a l m i t a t e ,   s o r b i t a n   t r i s t e a r a t e ,   s o r b i t a n   t e t r a l a u r a t e ,  

s o r b i t a n   t e t r a m y r i s t a t e ,   s o r b i t a n   t e t r a p a l m i t a t e ,   s o r b i t a n  

t e t r a s t e a r a t e ,   and  mix tures   t h e r e o f .   Other  examples  o f  

organic   d i s p e r s i o n   i n h i b i t o r s   which  wi l l   perform  e q u a l l y  

well  are  l a u r i c   acid,   m y r i s t i c   acid,   p a l m i t i c   ac id ,   s t e a r i c  



acid,   a r a c h i d i c   acid,   behenic  acid,   myr i s ty l   a l coho l ,   c e t y l  

a lcohol ,   s t e a r y l   a lcohol ,   a r ach idy l   a l coho l ,   behenyl  a l c o h o l ,  

s a t u r a t e d   (C28)  oc tacosane ,   p a r a f f i n   wax  (melt ing  p o i n t  

about  130°F,  commercial ly  a v a i l a b l e   from  Boren  L a b o r a t o r i e s ,  

Cleveland,   Ohio,  under  the  t rade  name  Parowax),  a lkyl   (C6) 

m y r i s t a t e ,   a lkyl   (C12)  l a u r a t e ,   a lkyl   (C6)  m y r i s t y l a t e ,  

a lkyl   (C12)  s t e a r y l a t e ,   the  condensate   of  a lky lene   (C3) 

oxide  and  l a u r i c   acid,   the  condensate   of  a lky lene   (C4) 

oxide  and  ce ty l   a l coho l ,   and  mixtures   t h e r e o f .  

Comparable  r e s u l t s   are  obta ined  when  a  1.6  sodium 

s i l i c a t e   r a t i o   is  u s e d .  

Comparable  r e s u l t s   are  obta ined  when  base  d e t e r g e n t  

g ranu les   are  pass ing   in  f ront   of  the  a tomizer   nozzle   o r i f i c e  

at  a  d i s t a n c e   of  from  about  10  inches  to  about  12  i n c h e s ,  

and/or   the  a tomizer   spray  nozzle  is  manufactured  by  S p r a y i n g  

Systems  Co.,  a i r   cap  :122281-60,  l i qu id   cap  f40100,  or  is  a 

c o n c e n t r i c   pipe  two- f lu id   a tomizing  nozzle ,   or  when  the  two 

f lu id   a tomizer   nozzle  is  s u b s t i t u t e d   with  a  s i n g l e - f l u i d  

hyd rau l i c   n o z z l e .  

Comparable  r e s u l t s   are  also  obta ined  when  the  b a s e  

d e t e r g e n t   granules   are  admixed  with  the  clay  and  the  s p e c k l e s  

p r io r   to  the  spraying  of  the  spray-on  m i x t u r e .  

EXAMPLE  I I  

A  mixture  of  5  par t s   d i t a l l o w d i m e t h y l   ammonium  c h l o r i d e  

(DTDMAC),  1.75  pa r t s   ta l low  a lcohol   (TA),  and  0.25  m i s c e l l a n e o u s  

i n g r e d i e n t s   and  water  is  melted  to  a  t empera tu re   of  f rom 

about  210-230°F.  This  molten  mixture  of  DTDMAC/TA  is  f e d  

through  a  t w o - f l u i d   atomizer  nozzle  where  i t   is  sprayed  at  a 

p re s su re   from  about  15  psi  to  about  75  ps i ,   along  with  a i r  

at  a  t empera ture   from  about  200°F  to  240°F  and  a  p r e s s u r e  

from  about  40  psi  to  about  80  psi  onto  base  d e t e r g e n t   g r a n u l e s  

in  a  mixing  drum.  The  base  d e t e r g e n t   g ranu les   are  p a s s i n g  

in  f ront   of  the  a tomizer   nozzle  o r i f i c e   at  a  d i s t a n c e   from 

about  18  inches  to  about  20  inches ,   at  a  t empera tu re   o f  

about  125°F. 



Once  ou t s ide   the  spray  nozzle  o r i f i c e ,   the  a i r   b r e a k s  

up  the  molten  mixture  of  DTDMAC/TA  into  s p h e r i c a l   p a r t i c l e s  

which  are  p a r t i a l l y   f rozen  on  c o n t a c t i n g   the  base  d e t e r g e n t  

g r a n u l e s ,   where  they  form  s e p a r a t e ,   d i s t i n c t   g e n e r a l l y  

s p h e r i c a l   p a r t i c l e s   p a r t i a l l y   embedded  in  the  base  g r a n u l e  

s u r f a c e s .  

The  base  d e t e r g e n t   g ranu les   are  then  admixed  w i t h  

clay  and  speck les   and  sprayed  with  perfume.  The  c o m p o s i t i o n  

formed  is  as  f o l l o w s :  



Comparable  r e s u l t s   are  obta ined  when  d i t a l l o w d i m e t h y l  

ammonium  ch lo r ide   is  e i t h e r   s u b s t i t u t e d   by,  or  mixed  w i t h ,  

d i t a l l o w d i m e t h y l   ammonium  methyl  s u l f a t e ,   d i t a l l o w d i m e t h y l  

ammonium  ethyl   s u l f a t e ,   1 - m e t h y l - 1 - [ ( t a l l o w a m i d o ) e t h y l ] - 2 -  

t a l l o w i m i d a z o l i n i u m   methyl  s u l f a t e ,   and  mixtures   t h e r e o f .  

Comparable  r e s u l t s   are  obtained  when  the  a lkyl   benzene  

s u l f o n a t e   is  s u b s t i t u t e d   or  mixed  with  sodium  ta l low  a l k y l  

s u l f a t e   and/or  sodium  coconut  a lkyl   e thy lene   g lycol   e t h e r  

s u l f a t e .  

Comparable  r e s u l t s   are  also  obta ined  when  t a l low  a l c o h o l  

is  e i t h e r   s u b s t i t u t e d   by,  or  mixed  with  C10-C22  acyl  s o r b i t a n  

e s t e r ,   e . g . ,   s o r b i t a n   t r i l a u r a t e ,   so rb i t an   t r i m y r i s t a t e ,  

s o r b i t a n   t r i p a l m i t a t e ,   s o r b i t a n   t r i s t e a r a t e ,   s o r b i t a n   t e t r a -  

l a u r a t e ,   s o r b i t a n   t e t r a m y r i s t a t e ,   s o r b i t a n   t e t r a p a l m i t a t e ,  

s o r b i t a n   t e t r a s t e a r a t e ,   and  mixtures   t h e r e o f .   Other  examples  o f  

c rganic   d i s p e r s i o n   i n h i b i t o r s   which  wi l l   perform  e q u a l l y  

well  are  l a u r i c   acid,   m y r i s t i c   acid,   p a l m i t i c   ac id ,   s t e a r i c  

acid,   a r a c h i d i c   acid,   behenic  acid,   myr i s ty l   a l coho l ,   c e t y l  

a l coho l ,   s t e a r y l   a l coho l ,   a r ach idy l   a l coho l ,   behenyl  a l c o h o l ,  

s a t u r a t e d   (C28)  oc tacosane ,   p a r a f f i n   wax  (melt ing  p o i n t  

about  130°F,  commercial ly   a v a i l a b l e   from  Boren  L a b o r a t o r i e s ,  

Cleveland,   Ohio,  under  the  t rade  name  Parowax),  a lkyl   (C6) 

m y r i s t a t e ,   a lkyl   (C12)  l a u r a t e ,   alkyl   (C6)  m y r i s t y l a t e ,  

a lkyl   (C12)  s t e a r y l a t e ,   the  condensate   of  a lky lene   (C3) 

oxide  and  l a u r i c   acid,   the  condensate   of  a lky lene   (C4) 

oxide  and  ce ty l   a l coho l ,   and  mixtures   t h e r e o f .  

Comparable  r e s u l t s   are  obta ined  when  base  d e t e r g e n t  

granules   are  pass ing  in  f ront   of  the  a tomizer   nozzle  o r i f i c e  

at  a  d i s t ance   of  from  about  10  inches  to  about  12  i n c h e s .  

Comparable  r e s u l t s   are  obta ined  when  the  t w o - f l u i d   a t o m i z e r  

nozzle  is  s u b s t i t u t e d   with  a  s i n g l e - f l u i d   h y d r a u l i c   n o z z l e .  

Comparable  r e s u l t s   are  also  ob ta ined   when  the  base  d e t e r g e n t  

granules   are  admixed  with  the  clay  and  the  speck les   p r io r   to  t h e  

spraying  of  the  spray-on  m i x t u r e .  



EXAMPLE  I I I  

A  g ranu la r   spray-on  d e t e r g e n t   compos i t ion   was  p r e p a r e d  

accord ing   to  the  procedure   o u t l i n e d   in  Example  I.  The 

composi t ion   produced  was  as  f o l l o w s :  

This  compos i t i ona l   breakdown  p rov ides   the  bas i s   for  t h e  

n e x t   four  Composi t ions ,   A,  B,  C,  and  D. 



I n i t i a l l y ,   about  seven  pounds  of  DTDMAC-TA  mixture  was 

sprayed  onto  about  67  pounds  of  base  d e t e r g e n t   g r a n u l e s .  

This  to ta led   about  74  pounds  of  DTDMAC-TA  spray-on  plus  b a s e  

d e t e r g e n t   g ranu les   (Composition  A).  Next,  about  s even  

pounds  of  DTDMAC-TA  mixture was  sprayed  onto  about  50  pounds  

of  base  d e t e r g e n t   g ranu les .   This  p a r t i c u l a r   compos i t ion   was 

then  admixed  with  about  17  pounds  of  unsprayed  base  d e t e r g e n t  

g ranu le s ,   b r ing ing   the  t o t a l   of  DTDMAC-TA  spray-on  plus  b a s e  

d e t e r g e n t   g ranu les   up  to  about  74  pounds  (Composit ion  B) .  

F i n a l l y ,   about  seven  pounds  of  DTDMAC-TA  mixture was  s p r a y e d  

onto  about  30  pounds  of  base  d e t e r g e n t   g r a n u l e s .   T h i s  

p a r t i c u l a r   composi t ion was  then  admixed  with  about  37  pounds  

of  unsprayed  base  d e t e r g e n t   g r anu le s ,   b r ing ing   the  t o t a l   o f  

DTDMAC-TA  spray-on  plus  base  d e t e r g e n t   g ranu les   up  to  a b o u t  

74  pounds  (Composition  C).  In  a l l   three   compos i t i ons ,   A,  B, 

and  C,  the  level   of  DTDMAC-TA  and  base  d e t e r g e n t   g r a n u l e s  

t o t a l l e d   to  about  74  pounds.  Composit ions  A,  B,  and  C  were  

then  admixed  with  about  4.0  pounds  of  STP,  about  5.0  pounds  

of  color   speck le s ,   and  about  12  pounds  of  sodium  m o n t m o r i l l o n i t e  

clay  to  give  f i n i s h e d   product   c o m p o s i t i o n s .  

In  a d d i t i o n ,   a  con t ro l   composi t ion  was  prepared   which  

included  DTDMAC-TA  p r i l l s   agglomerated  t o g e t h e r   and  admixed 

with  base  d e t e r g e n t   g ranu le s .   No  granules   were  sprayed  w i t h  

DTDMAC-TA  mixture .   The  components  of  the  p a r t i c u l a r   d e t e r g e n t  

composi t ion  were  as  f o l l o w s :  





In  producing  the  con t ro l   composi t ion ,   about  seven  pounds  o f  

DTDMAC-TA prills  was  admixed  with  about  67  pounds  of  b a s e  

d e t e r g e n t   g r a n u l e s ,   b r ing ing   the  t o t a l   of  DTDMAC-TA  p r i l l s  

plus  base  d e t e r g e n t   g ranules   to  about  74  pounds.  About  f i v e  

pounds  of  color   speckles   and  about  12  pounds  of  c l a y  w e r e  
then  admixed  to  give  the  f i n i s h e d   product   compos i t ion   of  t h e  

c o n t r o l .  

These  four  composi t ions   were  measured  on  the  Cone  I n d e x  

to  determine  degree  of  s e g r e g a t i o n ,   and  for  f r i a b i l i t y   and 

cake  grade.  Measurements  on  the  Cone  Index  were  taken  w i t h  

and  without   the  12  pounds  sodium  m o n t m o r i l l o n i t e   clay  ( i o n  

exchange  c apac i t y   of  about  63  meq/100g),  admixed  with  C o m p o s i t i o n s  

B and  C.  Clay  was  not  admixed  with  Composit ion  A  and  12 

pounds  of  clay  was  included  in  the  con t ro l   compos i t ion .   The 

r e s u l t s   of  the  Cone  Index  measurements  were  as  f o l l o w s  

(an  e x p l a n a t i o n   of  Cone  or  Coning  Index  measurement  i s  

con ta ined   in  Example  V I I ) :  

The  r e s u l t s   i n d i c a t e   an  o v e r a l l   low  degree  of  s e g r e g a t i o n ,  

and  e s p e c i a l l y   f avorab le   r e s u l t s   when  compared  with  t h e  

con t ro l   performance.   These  r e s u l t s   are  s u r p r i s i n g ,   c o n s i d e r i n g  

the  s t r u c t u r e ,   and  i n d i c a t e   the  s t r e n g t h   of  the  bond  be tween  

the  DTDMAC-TA  p a r t i c l e s   and  the  base  d e t e r g e n t   g r a n u l e .  



F r i a b i l i t y   measurements  were  taken  for  j u s t   the  s p r a y e d -  

on  base  g ranu les   of  Composit ions  A,  B,  and  C,  and  in  a d d i t i o n ,  

for  base  d e t e r g e n t   g ranu les   a lone,   wi thout   any  s p r a y - o n ,  

admix  agg lomera te ,   or  o ther   a d d i t i v e s   inc luded   (Compos i t i on  

D).  The  composi t ion   of  these  base  d e t e r g e n t   g r anu l e s   was 

the  same  as  base  d e t e r g e n t   g ranu les   sprayed  with  DTDMAC-TA 

m i x t u r e .  

To  de termine   the  f r i a b i l i t y ,   a  f i n i t e   weight  of  g r a n u l a r  

d e t e r g e n t   compos i t ions   is  shaken  and  s h i f t e d   through  20 

mesh,  28  mesh,  and  100  mesh  Tyler  s ieves   r e s p e c t i v e l y .   The 

weight  pe rcen t   of  o r i g i n a l   sample  pass ing  through  the  100 

mesh  Tyler   s ieve  is  de termined  as  fo l lows:   [ ( t o t a l   w e i g h t  -  

weight  r e t a i n e d   on  20-mesh  s i e v e  -   weight  r e t a i n e d   on  28-  

mesh  s i e v e  -   weight  r e t a i n e d   on  100  mesh  s ieve)   7  t o t a l  

ws igh t lx   100. 

The  e n t i r e   sample  is  then  combined  and  placed  in  an 

a t t r i t i o n   appara tus   where  a i r   is  allowed  to  blow  through  t h e  

sample,  while  a l l   dust ,   g r a n u l e s ,   and  p a r t i c l e s   of  t h e  

sample  are  con ta ined   wi th in .   The  e n t i r e   sample  is  t h e n  

removed  from  the  a t t r i t i o n   a p p a r a t u s ,   reweighed,   and  a g a i n  

s i f t e d   through  20  mesh,  28  mesh,  and  100  mesh  Tyler   s i e v e s  

r e s p e c t i v e l y .   The  weight  pe rcen t   of  sample  pass ing   t h r o u g h  

the  100  mesh  Tyler   s ieve  a f t e r   a t t r i t i o n   is  c a l c u l a t e d   i n  

the  same  manner  as  for  the  o r i g i n a l   s ample .  

Now  the  d i f f e r e n c e   between  the  weight  pe rcen t   of  sample  

pass ing   through  the  100  mesh  Tyler  sieve  a f t e r   a t t r i t i o n ,  

and  the  weight  pe rcen t   of  o r i g i n a l   sample  pass ing   t h r o u g h  

the  100  mesh  Tyler  s ieve ,   is  the  measure  of  f r i a b i l i t y   o f  

the  sample.  The  l a r g e r   the  d i f f e r e n c e ,   the  g r e a t e r   t h e  

f r i a b i l i t y .   The  f r i a b i l i t y   is  a  measure  of  the  dust  g e n e r a t e d  

during  a g i t a t i o n ,   i . e .   the  tendency  of  a  p a r t i c u l a r   d e t e r g e n t  

granule   to  crunble   during  h a n d l i n g .  



Cake  grade  measurements  were  taken  for  Composi t ions   A, 

B, and  C,  and  for  the  con t ro l   compos i t ion ,   a l l   on  a  f i n i s h e d  

product   bas i s .   To  determine  cake  g r a d e ,  a   sample  of  d e t e r g e n t  

composi t ion   is  compressed  under  a  20  l b . ' w e i g h t   for  one 

minute,  forming  a  "cake".  This  "cake"  sample  is  then  p l a c e d  

under  a  mechanical   force  gauge  (a  s u i t a b l e   gauge  is  a  Heuba 

Spring  mechanical   force  gauge,  manufactured  by  Ametek),  and  

force  is  appl ied   to  break  the  cake.  The  pounds  force   n e e d e d  

to  break  a  cake  of  the  sample  is  recorded  as  a  measure  o f  

the  cake  grade  of  the  sample.  The  l a rge r   the  amount  o f  

pounds - fo rce   needed  to  be  app l i ed ,   the  l a rge r   the  cake  g r a d e  

read ing .   A  r e l a t i v e l y   low  cake  grade,   i . e . ,   l i t t l e   f o r c e  

needed  to  break  a  cake  of  sample,  is  i n d i c a t i v e   of  good  f l o w  

and  good  s to rage   c h a r a c t e r i s t i c s   of  a  d e t e r g e n t   sample.  A 

r e l a t i v e l y   high  cake  grade  i n d i c a t e s   poor  flow  and  p o o r  

s to rage   c h a r a c t e r i s t i c s   of  a  d e t e r g e n t   p r o d u c t .  

F r i a b i l i t y   measurements  were  not  taken  for  the  c o n t r o l  

composi t ion  and  cake  grade  measurements  were  not  taken  f o r  

Composition  D.  The  r e s u l t s   of  the  f r i a b i l i t y   and  cake  g r a d e  

measurements  were  as  f o l l o w s :  



The  r e s u l t s   i n d i c a t e   that   base  d e t e r g e n t   g r anu l e s   w i t h  

spray-on  mixture   of  DTDMAC-TA  have  at  l e a s t   a  c o m p a r a b l e  

degree  of  f r i a b i l i t y   as  base  d e t e r g e n t   g r anu le s   w i t h o u t  

sp ray-on ,   which  is  s u r p r i s i n g   in  view  of  the  s t r u c t u r e .   I f  

any th ing ,   one  would  have  expected  g r e a t e r   f r i a b i l i t y .  

Measurements  a lso  i n d i c a t e   a  s l i g h t l y   improved  cake  grade  o f  

the  sprayed-on  base  d e t e r g e n t   g ranu les   as  compared  to  t h e  

c o n t r o l   compos i t ion .   This  also  is  s u r p r i s i n g   s ince  one  

would  expect   the  DTDMAC-TA  p a r t i c l e s   to  i n c r e a s e   caking ,   i f  

a n y t h i n g .  

EXAMPLE  IV 

About  seven  pounds  of  DTDMAC-TA  mixture   was  s p r a y e d  

onto  about  82  pounds  of  the  base  d e t e r g e n t   g ranu le   as  d i s c l o s e d  

in  Example  II  (Composition  A).  About  seven  pounds  of  DTDMAC- 

TA  mixture   was  also  sprayed  onto  about  55  pounds  of  b a s e  

d e t e r g e n t   g ranu le ,   and  f u r t h e r   admixed  with  about  27  pounds  

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

DTDMAC-TA  spray-on  plus  base  d e t e r g e n t   g r anu le s   up  to  a b o u t  

89  pounds  (Composition  B).  Next,  about  seven  pounds  o f  

DTDMAC-TA  mixture   was  sprayed  onto  about  30  pounds  of  b a s e  

d e t e r g e n t   g r a n u l e s ,   and  then  admixed  with  about  52  pounds  o f  

unsprayed  base  d e t e r g e n t   g r a n u l e s ,   b r ing ing   the  t o t a l   o f  

DTDMAC-TA  spray-on  plus  base  d e t e r g e n t   g r anu l e s   up  to  a b o u t  

89  pounds  (Composition  C).  The  c o m p o s i t i o n a l   breakdown 

of  the  base  d e t e r g e n t   g ranu les   and  the  DTDMAC-TA  m i x t u r e  

was  i d e n t i c a l   with  Example  II  for  a l l   three   c o m p o s i t i o n s ,  

A,  B and  C.  Composi t ions  A,  B,  and  C  were  then  admixed  w i t h  

about  3.0  pounds  of  color   speck le s ,   about  8.0  pounds  o f  

sodium  m o n t m o r i l l o n i t e   c lay,   and  sprayed  with  about  0 . 1 5  

pounds  of  pe r fume .  



In  a d d i t i o n ,   the  82  par t s   of  base  d e t e r g e n t   g r a n u l e  

were  also  sprayed  with  8.4  pa r t s   of  DTDMAC-TA  mixture   ( 6 . 0  

par t s   DTDMAC,  2.2  par t s   TA,  0.2  pa r t s   m i s c e l l a n e o u s   and 

water)  to  give  a  composi t ion  as  f o l l o w s :  



This  c o m p o s i t i o n a l   breakdown  p rov ides   the  bas i s   for  t h e  

next  four  compos i t i ons ,   D,  E,  F,  and  G.  About  8.4  pounds  o f  

DTDMAC-TA  mixture   was  sprayed  onto  about  82  pounds  of  b a s e  

d e t e r g e n t   g r anu l e s   in  th i s   fashion  (Composit ion  D).  A d d i t i o n a l l y ,  

about  8.4  pounds  of  DTDMAC-TA  mixture   was  sprayed  onto  a b o u t  

55  pounds  of  base  d e t e r g e n t   g r a n u l e s ,   and  then  admixed  w i t h  

27  pounds  of  unsprayed  base  d e t e r g e n t   g r a n u l e s   ( C o m p o s i t i o n  

E).  About  8.4  pounds  of  DTDMAC-TA mixture  was  f u r t h e r  

sprayed  onto  about  30  pounds  of  base  d e t e r g e n t   g r a n u l e s   and  

admixed  with  about  52  pounds  of  unsprayed  base  d e t e r g e n t  

g ranu le s   (Composit ion  F).  Also,  about  8.4  pounds  of  DTDMAC- 

TA  mixture   was  sprayed  onto  about  82  pounds  of  base  d e t e r g e n t  

g r a n u l e s ,   and  admixed  with  about  one  pound  of  zeosyl   110 

(Composit ion  G).  Composi t ions  D,  E,  F,  and  G  were  e a c h  

admixed  with  about  3.0  pounds  of  color   s p e c k l e s ,   about  8 . 0  

pounds  of  sodium  m o n t m o r i l l o n i t e   c lay ,   and  sprayed  w i t h  

about  0.15  pounds  of  pe r fume .  

A  c o n t r o l   composi t ion   was  p repared   compr is ing   p r i l l s   o f  

DTDMAC-TA  agglomera ted   with  sodium  s u l f a t e   and  then  admixed 

with  clay  and  base  d e t e r g e n t   g r a n u l e s .   The  compos i t i on   o f  

the  con t ro l   was  app rox ima te ly   as  f o l l o w s :  



About  8.4  pounds  of  DTDMAC-TA  p r i l l s   were  agglomerated   w i t h  

about  4.0  pounds  of  sodium  s u l f a t e   and  about  3.6  pounds  o f  

glue  mix,  and  then  admixed  with  about  3.0  pounds  of  s p e c k l e s ,  

about  8.0  pounds  of  sodium  m o n t m o r i l l o n i t e   c lay,   and  a b o u t  

69  pounds  of  base  d e t e r g e n t   g ranu les   to  produce  the  c o n t r o l  

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



The  r e s p e c t i v e   composi t ions   were  measured  for  w e i g h t  

percent   DTDMAC  on  a  c o l o r i m e t e r .   It   is  not  known  why  t h e  

weight  percent   DTDMAC would  d i f f e r   from  sample  to  sample  b u t  -  

i t   n e v e r t h e l e s s   d i f f e r s .   A  s e r i e s   of  f a b r i c s   were  washed 

in  these  r e s p e c t i v e   compos i t ions ,   i n c l u d i n g   the  c o n t r o l  

compos i t ion ,   under  o rd ina ry   wash  water  c o n d i t i o n s   ( a b o u t  

125°F  for  the  vo l t age   and  s t a t i c   c l ing   runs  and  about  70°F 

for  the  i n s o l u b l e s   grade  run)  and  then  d r ied   under  o r d i n a r y  

machine  drying  c o n d i t i o n s .   The  f a b r i c s   were  then  measu red  

for  average  v o l t s   per  square  yard,  number  of  c l i n g s ,   and 

i n s o l u b l e s   grade.   Dew  point   t empera tu re   of  the  room  a r o u n d  

the  machine  dryer   was  measured  in  °F  for  each  t e s t   r u n .  

Four  t e s t   runs  of  the  con t ro l   composi t ion   were  t a k e n .  

After  washing,  the  r e s p e c t i v e   f a b r i c s   were  graded  f o r  

i n s o l u b l e s   while  s t i l l   wet.  Obse rva t ions   of  at  l e a s t   two 

graders   were  recorded  on  a  sca le   of  one  to  f ive  (ha l f   g r a d e s  

may  be  used) .   The  garments  or  f a b r i c s   were  observed  by  t h e  

g raders   on  the  o u t s i d e ,   i n s ide ,   f ron t   and  back  for  i n s o l u b l e s .  

The  lower  the  number,  the  more  i n s o l u b l e s   are  observed  on  a  

p a r t i c u l a r   f a b r i c .   The re fo re ,   a  h igher   i n s o l u b l e s   grade  i s  

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

compos i t ion ,   while  a  lower  i n s o l u b l e s   grade  i n d i c a t e s   p o o r e r  

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

The  r e s u l t s   of  these   t e s t s   under  o r d i n a r y   wash  w a t e r  

and  machine  drying  c o n d i t i o n s   were  as  f o l l o w s :  





The  dew  point   t empera tu re   of  the  room  around  the  m a c h i n e  

dryer  wi l l   a f f e c t   s t a t i c   c o n t r o l .   At  h igher   dew  p o i n t  

t e m p e r a t u r e s ,   g r e a t e r   s t a t i c   con t ro l   wi l l   be  observed .   T e s t  

runs  of  spray-on  d e t e r g e n t   compos i t ion   vs.  the  c o n t r o l   may 

be  compared  at  comparable  dew  po in t s   in  the  room  around  t h e  

machine  d ryer .   From  the  r e s u l t s ,   i t   can  be  seen  t ha t   a t  

comparable  dew  p o i n t s ,   the  f a b r i c s   washed  in  the  s p r a y - o n  

d e t e r g e n t   compos i t ions   r e g i s t e r e d   less   average  v o l t a g e   and  

less   i n s t a n c e s   of  c l ing   t h a n  f a b r i c s   washed  in  the  c o n t r o l  

compos i t ion .   In  f ac t ,   except   for  one  p a r t i c u l a r   t e s t   r u n ,  

the  spray-on   d e t e r g e n t   compos i t ions   demons t ra t ed   o v e r a l l  

good  s t a t i c   c o n t r o l .   The  one  excep t i on ,   the  Composi t ion  D 

t e s t   run,  may  be  exp la ined   by  the  lower  l eve l   of  DTDMAC 

(4.3%  by  weight)  analyzed  in  t ha t   c o m p o s i t i o n .  

When  one  compares  the  l eve l   of  DTDMAC  analyzed  in  t h e  

spray-on   compos i t ions   and  the  c o n t r o l   c o m p o s i t i o n s ,   i t   c a n  

be  seen  tha t   the  spray-on  d e t e r g e n t   compos i t i ons   a c c o m p l i s h  

a  b e t t e r   l eve l   of  s t a t i c   c o n t r o l   with  less   DTDMAC  a n a l y z e d .  

This  is  s u r p r i s i n g ,   as  there   seems  to  be  no  l o g i c a l   r e a s o n  

for  t h i s   r e s u l t .   The  i n s o l u b l e s   grading  for  f a b r i c s   washed  

in  the  spray-on  compos i t ions   was  as  good,  if   not  b e t t e r   t h a n  

the  average  i n s o l u b l e s   grade  for  f a b r i c s   washed  in  t h e  

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

EXAMPLE  V 

The  g r a n u l a r   d e t e r g e n t   compos i t ion   of  Example  II  (7  p a r t  

spray-on  mixture   DTDMAC-TA:  82  p a r t s   base  d e t e r g e n t   g r a n u l e s )  

was  p repared   accord ing   to  the  p rocedure   o u t l i n e d   in  Example  7 

by  sp ray ing   about  7  pounds  of  DTDMAC-TA  mixture   onto  a b o u t  

82  pounds  of  base  d e t e r g e n t   g r anu le s   and  then  a d m i x i n g  

with  about  3.0  pounds  of  co lor   speck l e s ,   a b o u t  



8.0  pounds  of  sodium  m o n t m o r i l l o n i t e   c lay,   and  s p r a y i n g  

with  about  0.15  pounds  of  perfume.  Two  s e p a r a t e   c o m p o s i t i o n s ,  

Composition  A  and  Composition  B,  were  prepared   in  t h i s  

m a n n e r .   I n  a d d i t i o n ,   about  7  pounds  of  DTDMAC-TA  m i x t u r e  

was  sprayed  onto  about  55  pounds  of  base  d e t e r g e n t   g r a n u l e s ,  

and  admixed  with  about  27  pounds  of  unsprayed  base  d e t e r g e n t  

g ranules   (Composition  C).  Composition  C  was  admixed  w i t h  

.about  8.0  pounds  of  sodium  m o n t m o r i l l o n i t e   c lay ,   about  3 . 0  

pounds  of  speck le s ,   and  sprayed  with  about  0.15  pounds  o f  

pe r fume .  

A  s e r i e s   of  f a b r i c s   were  washed  in  th ree   s e p a r a t e   wash 

water  s o l u t i o n s   of  Composition  A,  and  Composit ion  B,  and  

Composition  C  under  o rd ina ry   wash  water  c o n d i t i o n s   ( a b o u t  

125°F  for  the  vo l tage   and  s t a t i c   c l ing   runs  and  about  70°F 

for  the  i n s o l u b l e s   grade  run)  and  then  dr ied   under  o r d i n a r y  

machine  drying  c o n d i t i o n s .   The  f a b r i c s   were  then  measu red  

for  average  vo l t s   per  square  yard,  number  of  c l i n g s ,   and 

i n s o l u b l e s   grade  as  in  Example  IV.  The  r e s p e c t i v e   c o m p o s i t i o n s  

were  measured  for  weight  pe rcen t   DTDMAC  on  a  c o l o r i m e t e r .  

It  is  not  known  why  the  weight  pe rcen t   DTDMAC  d i f f e r s   f rom 

sample  to  sample,  but  i t   n e v e r t h e l e s s   d i f f e r s .   Dew  p o i n t  

t empera tu re   in  °F  was  measured  in  the  room  su r round ing   t h e  

machine  dryer  for  each  t e s t   r u n .  

The  r e s u l t s   of  these  t e s t s   were  as  f o l l o w s :  





These  r ead ings ,   a l l   for  a  cons tan t   dew  po in t ,   i n d i c a t e  

tha t   r e l a t i v e l y   good  a n t i s t a t i c   con t ro l   may  be  achieved  by 

base  g ranu les   sprayed  with  an  in t ima te   mixture  of  d i t a l l o w -  

dimethyl   ammonium  c h l o r i d e   and  ta l low  a l coho l .   No  i n s t a n c e s  

of  c l ing   between  washed  f a b r i c s   were  noted.  The  d i s p a r i t y  

in  average  vo l t s   per  square  yard  reading  may  be  e x p l a i n e d  

as  co r r e spond ing   to  the  level   of  DTDMAC  measured  in  each  o f  

the  compos i t ions .   The  i n s o l u b l e s   grade,   on  a  sca le   of  f i v e ,  

was  f avo rab le   for  a l l   three   s amples .  



EXVIPIE  VT 

Approximately  8.4  lbs.  of  an  i n t i m a t e  m i x t u r e  o f  

d i t a l l o w d i m e t h y l   ammonium  c h l o r i d e   (DTDMAC)  and  ba l l ow  

a lcohol   (TA)  is  melted  in  a  spray  tank  to  a  t e m p e r a t u r e  

from  about  210°F  to  about  250°F  The  composi t ion   of  t h e  

i n t a r a t e   mixture  oemprises  approx imate ly   6.0  pa r t s   DTDMAC, 

2.00  pa r t s   ta l low  a l eoho l ,   and  0.40  par t s   m i s c e l l a n e o u s  

and  w a t e r   The  molten  DTDMAC-TA  mixture  is  then  fed  i n t o  

a  spray  arm  which  con ta ins   four  two- f lu id   a t o m i z e r  

nozzles   at  the  end  of  air   l ines   and  molten  DTDMAC-TA  l i n e s .  

Air  at  about  55  ps i .   and  about  220°F  to  about  250°F  i s  

fed  to  the  spray  nozzles  in  the  spray  arm. 

The  spray  arm  is  connected  to  a  mixing  drum  which  

con ta in s   about  82  Ibs.  of  s p r a y - d r i e d   base  d e t e r g e n t   g r a n u l e s  

of  the  fo l lowing  c o m p o s i t i o n :  



The  mixing  drum  is  approximate ly   5  f t .   by  2-1/2  f t .   i n  

d iameter   with  e ight   t h r e e - i n c h   b a f f l e s .   The  mixing  drum  i s  

r evo lv ing   at  about  10  r e v o l u t i o n s   per  minute  (rpm)  to  p r o v i d e  

a  cont inuous   c u r t a i n   of  base  g ranules   pass ing   in  f ron t   o f  

the  spray  nozz les .   The  base  d e t e r g e n t   g r a n u l e s '   t e m p e r a t u r e  

is  from  about  100°F  to  about  110°F.  

The  molten  mixture  of  DTDMAC-TA  is  pumped  into  t h e  

spray  nozzles   ins ide   the  mixing  drum  at  20  psi.  p r e s s u r e  

where  it   is  atomized  into  s p h e r i c a l   d r o p l e t s   by  the  a i r   and 

sprayed  onto  the  base  d e t e r g e n t   g r anu l e s .   The  spray  d i s t a n c e  

from  the  nozzle  o r i f i c e   to  the  base  d e t e r g e n t   g r anu le s   i s  

from  about  8  inches  to  about  12  inches .   Approximate ly   f i v e  

minutes  are  r equ i r ed   to  spray  about  8.4  lbs.  of  m o l t e n  

DTDMAC-TA  mixture  onto  about  82  lbs.  of  base  d e t e r g e n t  

g r a n u l e s .  

The  sprayed  d e t e r g e n t   g ranu les   are  then  unloaded  f rom 

the  mixing  drum  and  screened  through  a  12  mesh  Tyler  s i e v e .  

Approximately  8.0  pa r t s   (or  pounds)  sodium  m o n t m o r i l l o n i t e  

clay  (ion  exchange  capac i ty   about  63  meq/100g)  and  about  3 . 0  

par t s   (or  pounds)  speckles   ( s p r a y - d r i e d   an ionic   d e t e r g e n t  

g ranules   agglomerated  with  dyed  po lye thy l ene   g lycol   6000) 

are  admixed,  and  the  r e s u l t i n g   admixture  sprayed  with  a b o u t  

0.15  pa r t s   (or  pounds)  perfume  to  make  a  f i n i s h e d   p r o d u c t .  

A  small  amount  (about  one  par t   or  pound)  of  1%  zeosyl   110 

is  o p t i o n a l l y   added  to  improve  f r e e - f l o w   c h a r a c t e r i s t i c s .  

This  a l l   t o t a l s   to  about  102.4  pa r t s   or  pounds .  



EXAMPLE  VII  

The  Cone  or  Coning  Index  is  a  measure  of  s e g r e g a t i o n   o f  

d e t e r g e n t   g r anu l e s .   Equipment  used  to  de te rmine   the  Coning  

Index  i nc ludes   two  funnels   or  cones,  one  v e r t i c a l l y   above  

the  o ther   in  the  same  p o s i t i o n ,   with  a  d i s t a n c e   of  about  10 

inches  between  the  bottom  of  the  top  cone  and  the  top  of  t h e  

bottom  cone .  

Approximately   100  grams  of  f i n i s h e d   product   is  mixed  

thoroughly   and  poured  into  the  top  funnel .   The  f i n i s h e d  

product   flows  down  in to   the  lower  funne l ,   and  then  f l o w s  

in to   four  s e p a r a t e   beakers ,   each  beaker  c o l l e c t i n g   a b o u t  

25  grams  of  p roduc t .   Each  of  the  four  samples  in  the  f o u r  

beakers   is  then  analyzed  fo r   pe rcen t   DTDMAC  (by  w e i g h t ) .  

The  Coning  Index  formula  is  a  f r a c t i o n ,   the  n u m e r a t o r  

being  the  d i f f e r e n c e   between  the  h i g h e s t   and  lowest   w e i g h t  

p e r c e n t   DTDMAC  analyzed  over  the  four  s a m p l e s ,  a n d   t h e  

denominator   being  the  average  weight  pe rcen t   DTDMAC  o v e r  

the  four  samples  taken.   This  f r a c t i o n a l   r ead ing   is  t h e n  

m u l t i p l i e d   by  100  to  give  the  Coning  I n d e x .  

The  d e t e r g e n t   composi t ion   prepared   in  Example  VI  was 

run  through  the  Coning  Index  p rocedure ,   and  four  s a m p l e s  

taken.   The  weight  pe rcen t   DTDMAC  in  each  of  the  four   s a m p l e s  

was  analyzed  to  be  6.27%,  5.82%,  6.04%,  and  6.46%  r e s p e c t i v e l y .  

The  average  weight  pe r cen t   DTDMAC  over  these  four  samples  was 

6.148%  DTDMAC.  Applying  the  formula  d e s c r i b e d   above  f o r  

de t e rmin ing   the  Coning  Index,  the  c a l c u l a t i o n   is  as  f o l l o w s :  



This  i s  compared   to  a  Coning  Index  of  40.8  for  the  f o l l o w i n g  

composi t ion   where  DTDMAC-TA  p r i l l s   were  agglomerated  t o g e t h e r  

and  admixed  with  base  d e t e r g e n t   g r a n u l e s ,   but  not  s p r a y e d  

onto  base  d e t e r g e n t   g r a n u l e s :  



AGGBOMERATE 

Glue  m i x :  

The  Cone  Index  i s  a   measure  of  the  degree   of  s e g r e g a t i o n  

of  d e t e r g e h t   g r a n u l e s ,   the  higher   the  Cone  Index,   the  g r e a t e r  

the  s e g r e g a t i o n .   The re fo re ,   on  the  bas i s   of  t h i s   m e a s u r e m e n t ,  

the  compos i t ion   produced  in  Example  VI  has  a lmost   one  q u a r t e r  

the  degree  of  s e g r e g a t i o n   tha t   the  c o n v e n t i o n a l   d e t e r g e n t  

compos i t ion   has,  where  p r i l l s   of  DTDMAC-TA  are  a g g l o m e r a t e d  

and  admixed  t o g e t h e r   with  base  d e t e r g e n t   g r a n u l e s .   T h i s  

is  s u r p r i s i n g ,   s ince  the  agg lomera tes   approximate   the  s ize   and  
d e n s i t y   of  the  base  g r a n u l e s .  



EXAMPLE  V I I I  

The  composi t ion  d i s c l o s e d   in  Example  II  was  p r e p a r e d  

according   to  the  method  d i s c l o s e d   in  Example  I I ,   except   t h a t  

the  base  granule   t empera ture   was  about  180°F  at  the  t i m e  

of  the  spraying  of  i n t ima te   DTDMAC-TA  mixture  onto  the  b a s e  

g r anu l e s .   The  composi t ion  d i s c l o s e d   in  Example  I  was  a l s o  

prepared   according  to  the  procedure  o u t l i n e d   in  Example  I ,  

with  base  g ranules   at  t empera tu re s   of  about  80°F  and  a b o u t  

125°F  r e s p e c t i v e l y ,   when  sprayed  with  i n t ima te   DTDMAC-TA  m i x t u r e .  

The  base  d e t e r g e n t   g ranules   of  Example  II  and  Example  I  were  

then  compared  for  spray-on  c h a r a c t e r i s t i c s .   I t   should  be  

noted  tha t   a c tua l   chemical  composi t ion   of  the  base  d e t e r g e n t  

g ranu le s   do  not  a f f e c t   the  spray-on  c h a r a c t e r i s t i c s   o b s e r v e d  

h e r e i n .  

The  base  d e t e r g e n t   g ranules   sprayed  at  180°F  were  

observed  to  be  complete ly   coated  around  the  base  g r a n u l e  

su r f aces   by  i n t ima te   DTDMAC-TA  mixture .   This  t a r n i s h e d   t h e  

base  d e t e r g e n t   g ranu les   with  an  u n a t t r a c t i v e ,   s l i g h t l y  

ye l lowish   co lo r .   Since  the  DTDMAC-TA  i n t ima te   mixture   i s  

almost  e n t i r e l y   w a t e r - i n s o l u b l e ,   coa t ing   i n c r e a s e d  

the  amount  of  i n s o l u b l e s   found  on  f a b r i c s   washed  with  t h o s e  

base  d e t e r g e n t   g r anu le s .   A  2.4  i n s o l u b l e s   grade  was  r e c o r d e d  

for  f a b r i c s   washed  w i t h  t h e s e   d e t e r g e n t   c o m p o s i t i o n s .  

The  base  d e t e r g e n t   g ranu les   sprayed  at  80°F  and  125°F 

were  found  to  con ta in   f i n i t e   s p h e r i c a l   p a r t i c l e s   of  DTDMAC- 

TA  mixture  a t t a ched   to  the  su r faces   of  the  base  d e t e r g e n t  

g r anu le s .   No  cont inuous   coa t ing   of  the  base  d e t e r g e n t  

granule   with  DTDMAC-TA  mixture  occur red .   Granules  s p r a y e d  

at  80°F  and  125°F  were  more  so lub le ,   r e g i s t e r i n g   an  i n s o l u b l e s  

grade  of  2.7  for  f a b r i c s   washed  in  the  d e t e r g e n t   c o m p o s i t i o n s  



sprayed  at  80°F.  These  g ranules   sprayed  at  80°F  and  125°F 

were  the  same  color   as  unsprayed  base  g r a n u l e s ,   i n d i c a t i n g  

tha t   the  s p h e r i c a l   p a r t i c l e s   of  DTDMAC-TA  were  not  v i s i b l e  

to  the  eye.  This  base  granule   appearance   is  more  a t t r a c t i v e  

than  the  appearance   when  the  g ranu les   are  coated  with  DTDMAC- 

TA  mix ture .   At  the  same  time,  the  base  d e t e r g e n t   g r a n u l e s  

sprayed  at  80°F  and  125°F  were  c r i s p e r   than  the  base  d e t e r g e n t  

g r anu l e s   sprayed  at  180°F.  

Next,  the  c h a r a c t e r i s t i c s   of  the  base  d e t e r g e n t   g r a n u l e s  

sprayed  at  80°F  and  125°F  were  compared  a g a i n s t   each  o t h e r .  

Overa l l   c h a r a c t e r i s t i c s   for  both  were  good,  except   t h a t   t h e  

base  d e t e r g e n t   g r anu le s   sprayed  at  125°F  were  observed  t o  

have  a  l a r g e r   number  of  DTDMAC-TA  s p h e r i c a l   p a r t i c l e s   a t t a c h e d  

to  the  base  g ranule   s u r f a c e s .   The  DTDMAC-TA  s p h e r i c a l  

p a r t i c l e s   were  a lso   observed  to  be  smal le r   in  s i ze .   T h i s  

means  tha t   the  s p h e r i c a l   p a r t i c l e s   of  DTDMAC-TA  are  l e s s  

l i k e l y   to  chip  off  the  base  d e t e r g e n t   g ranule   s u r f a c e s  

because  t h e y  a r e   smal le r   and  more  numerous.  The  base  d e t e r g e n t  

g ranu le s   sprayed  at  125°F  were  observed  to  be  c r i s p e r   t h a n  

the  base  d e t e r g e n t   g ranu les   sprayed  at  80°F,  a l though   b o t h  

compos i t ions   had  c r i sp   g r a n u l e s .  

Thus,  t h i s   example  demons t r a t e s   the  c r i t i c a l i t y   of  t h e  

p r e f e r r e d   ranges  of  the  base  g ranule   t empera tu re   in  a c h i e v i n g  

the  format ion  of  unique  d e t e r g e n t - c o m p a t i b l e   a n t i s t a t i c  

compos i t ions   c o n t a i n i n g   the  q u a t e r n a r y   ammonium -  o r g a n i c  

d i s p e r s i o n   i n h i b i t o r   p a r t i c l e s   a t t ached   to,  but  not  c o a t i n g ,  

the  d e t e r g e n t   base  g r a n u l e s .  



EXALMPLE  IX 

A  g ranu la r   spray-on  d e t e r g e n t   composi t ion   was  p r e p a r e d  

according  to  the  procedure  ou t l i ned   in  Example  II .   Base 

d e t e r g e n t   g ranu les   were  sprayed  with  DTDMAC-TA  mix ture ,   t h e n  

admixed  with  speckles   and  clay  and  sprayed  with  p e r f u m e .  

The  composi t ion  formed  was  as  f o l l o w s :  



EXAMPLE  X 

A  mixture  of  6  pa r t s   DTDMAC,  2.1  pa r t s   t a l l ow  a l c o h o l  

and  0.3  pa r t s   m i s c e l l a n e o u s   i n g r e d i e n t s   and  water   is  m e l t e d  

to  a  t empera tu re   from  about  200°F  to  about  220*F.  T h i s  

molten  mixture   is  fed  through  a  c o n c e n t r i c   pipe  t w o - f l u i d  

a tomizer   nozzle   as  p r e v i o u s l y   de sc r ibed   h e r e i n ,   where  i t   i s  

sprayed  at  a  p r e s s u r e   of  from  about  20  psi  to  about  50  p s i ,  

along  with  a i r   at  a  t empera tu re   from  about  220°F  to  a b o u t  

250°F  and  a  p r e s s u r e   from  about  80  psi  to  about  110  p s i ,  

onto  base  d e t e r g e n t   g ranu les   in  a  mixing  drum.  The  b a s e  

d e t e r g e n t   g ranu les   f a l l   from  the  b a f f l e s   in to   the  path  o f  

the  spray,   and  some  of  the  g ranu les   f a l l   from  the  b a f f l e s  

near  the  top  of  the  mixing  drum  onto  a  p r o t e c t i v e   hood 

cover ing   the  a tomizer   nozzle  and  then  f a l l   off   the  f r o n t   end  

of  the  hood  in  a  c u r t a i n   into  the  path  of  the  spray .   The 

base  d e t e r g e n t   g ranu les   are  pass ing   in  f r o n t   of  the  a t o m i z e r  

nozzle  o r i f i c e   at  a  d i s t a n c e   of  from  about  10  inches   t o  

about  15  inches ,   at  a  t empera tu re   from  about  80°F  to  a b o u t  

120°F.  

Once  ou t s ide   the  spray  nozzle   o r i f i c e ,   the  a i r   b r e a k s  

up  the  molten  mixture   of  DTDMAC/TA  in to   s p h e r i c a l   p a r t i c l e s  

which  are  p a r t i a l l y   frozen  on  c o n t a c t i n g   the  base  d e t e r g e n t  

g r a n u l e s ,   where  they  form  s e p a r a t e ,   d i s t i n c t   g e n e r a l l y  

s p h e r i c a l   p a r t i c l e s   p a r t i a l l y   embedded  in  and  a t t a c h e d   t o  

the  base  granule   s u r f a c e s .  



The  base  d e t e r g e n t   g ranu les   are  then  admixed  with  c l a y ,  

speck le s ,   and  sprayed  with  perfume  and  coconut  a lcohol   p o l y -  

e t h o x y l a t e   (EO6.0).  The  composi t ion  produced  is  as  f o l l o w s :  



Comparable  r e s u l t s   are  ob ta ined   when  the  base  d e t e r g e n t  

g ranu les   are  admixed  with  the  clay  and  t h e  s p e c k l e s   p r i o r   to  t h e  

spray ing   of  the  spray-on  m i x t u r e .  

EXAMPLE  XI 

A  molten  i n t ima te   mixture  of  DTDMAC  and  t a l l ow  a l c o h o l  

was  sprayed  along  with  a i r   through  a  c o n c e n t r i c   pipe  t w o -  

f l u i d   a tomizer   as  p r e v i o u s l y   de sc r i bed   he re in   onto  b a s e  

d e t e r g e n t   g ranu les   at  a  t empera tu re   from  about  80°F  to  a b o u t  

120°F  and  at  a  spray  d i s t a n c e   from  about  10  inches   to  a b o u t  

15  inches .   Samples  A,  B,  C  and  D  were  produced  by  s p r a y i n g  

the  molten  mixture  and  the  a i r   at  d i f f e r e n t   t e m p e r a t u r e   a n d  

p r e s s u r e   c o n d i t i o n s .   The  spray-on  p a r t i c l e   s ize   w a s  m e a s u r e d  

for  each  sample.  An  i n s o l u b l e s   grade  was  a s s igned   to  e a c h  

sample  as  p r e v i o u s l y   de sc r ibed   here in   in  Example  I V .  

The  composi t ion   of  each  of  the  samples  formed  was  a s  

f o l l o w s :  



The  r e s u l t s   were  as  f o l l o w s :  





This  example  demons t ra tes   that   spraying   at  t e m p e r a t u r e s  

and  p ressures   within  the  p r e f e r r e d   ranges  produces  s p r a y - o n  

p a r t i c l e s   within  the  p r e f e r r e d   size  range  having  s u p e r i o r  

s o l u b i l i t y   as  evidenced  by  the  higher  i n s o l u b l e s   grades  o f  

samples  C  and  D.  C r i t i c a l i t y   of  the  spray  p r e s su re   of  t h e  

air   is  shown  in  tha t   when  the  air   is  sprayed  at  a  p r e s s u r e  

lower  than  the  p r e f e r r e d   range,  l a rge r   spray-on  p a r t i c l e s  

than  those  p r e f e r r e d   are  produced.  These  l a r g e r   p a r t i c l e s  

tend  to  bounce  off  the  base  de t e rgen t   granule   i n s t ead   o f  

a t t a c h i n g   to  it   because,   being  sprayed  at  a  lower  p r e s s u r e ,  

they  have  a  longer  time  to  s o l i d i f y   before   reach ing   t h e  

d e t e r g e n t   g ranu les ;   and,  even  if  they  should  become  a t t a c h e d ,  

they  tend  to  chip  off  the  base  d e t e r g e n t   granule   s u r f a c e s  

because  they  are  l a rger   and  fewer  in  number.  In  e i t h e r  

event,   the  l a rger   p a r t i c l e s   r e s u l t   in  s o l u b i l i t y   g r a d e s  

which,  while  they  are  s a t i s f a c t o r y   for  a  d e t e r g e n t   c o m p o s i t i o n ,  

are  s i g n i f i c a n t l y   poorer  than  those  obta ined  using  t h e  

p r e f e r r e d  r a n g e s ,   as  evidenced  by  the  lower  i n s o l u b l e s  

grades  of  samples  A  and  B.  It  can  be  a p p r e c i a t e d   tha t   a l l  

the  cond i t i ons   of  spraying  s i m i l a r l y   a f f e c t   the  s p r a y - o n  

c h a r a c t e r i s t i c s   of  the  product   and  that   the  spray  c o n d i t i o n s  

d i s c l o s e d   are  c r i t i c a l   for  the  formation  of  proper  a t t a c h m e n t  

of  the  spray-on  p a r t i c l e s .  



1 .   A composition  for  eonditioning  fabrios,  characterized  in  t ha t  
it  comprises:  

(a)  f rom about   3%  to  about  40%  by  weight  of  an  i n t i m a t e  

mixture   o f  

(i)  from  about  80%  to  about  20%  by  weight  o f  

the  mixture  of  a  q u a t e r n a r y   ammonium 

compound  of  formula  [R1R2R3R4N]+Y-  wherein  a t  

l e a s t   one  but  not  more  than  two  of  R1,  R2, 

R3,  and  R4  is  an  o rganic   r a d i c a l   c o n t a i n i n g  

a  group  s e l e c t e d   from  a  C16-C22  a l i p h a t i c  

r a d i c a l ,   or  an  a lky l   phenyl  or  a lky l   b e n z y l  

r a d i c a l   having  10  to  16  carbon  atoms  in  t h e  

a lky l   chain ,   the  remaining  group  or  g r o u p s  

being  s e l e c t e d   from  C1-C4  a l k y l ,   C2-C4 

h y d r o x y a l k l ,   and  C3-C8  c y c l i c   s t r u c t u r e s   in  w h i c h  

the  n i t r o g e n   atom  or  atoms  form  Dart  of  the  r i n g ,  Y  

c o n s t i t u t i n g   an  an ionic   r a d i c a l   s e l e c t e d   f rom 

the  group  c o n s i s t i n g   of  hydrox ide ,   h a l i d e ,  

s u l f a t e ,   m e t h y l s u l f a t e ,   e t h y l s u l f a t e   and 

phosphate   ions ,   and 

(ii)   from  about  20%  to  about  80%  by  weight  of  the  m i x -  

ture   of  a  d i s p e r s i o n   i n h i b i t o r ,   being  a  s o l i d  

organic   m a t e r i a l   having  a  s o l u b i l i t y   in  water   of  50 

ppm  maximum  at  25°C  and  a  s o f t e n i n g   poin t   i n  

the  range  of  100°F  to  200°F,  said  m a t e r i a l  

being  s e l e c t e d   from  the  group  c o n s i s t i n g   o f  

p a r a f f i n i c   waxes,  cyc l i c   and  a c y c l i c   mono- 

and  po lyhydr ic   a l c o h o l s ,   s u b s t i t u t e d   and 

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

e s t e r s   of  the  foregoing   a l c o h o l s   and  a c i d s ,  

C3-C4  a lky lene   oxide  condensa t e s   of  any  o f  

t h e   foregoing  m a t e r i a l   and  mix tures   t h e r e o f ,  



s u b s t a n t i a l l y   a l l   of  said  i n t ima te   mixture  having  a  s o l u b i l i t y  
in  water  of  about  50  ppm  maximum  at  25°C  and  having  a  s o f t e n i n g  
poin t   of  about  100°F  to  about  200°F,  said  mixture  being  i n  

the  form  of  g e n e r a l l y   s p h e r i c a l   p a r t i c l e s   between  about  10 
microns  and  about  500  microns,   p a r t i a l l y   embedded  i n  

and  a t t ached   t o  

(b)  from  about  97%  to  about  60%  by  weight  of  s p r a y -  
dr ied  g ranules   c o m p r i s i n g  

(i)  from  about  99%  to  about  5%  by  weight  o f  

s u r f a c t a n t   s e l e c t e d   from  the  group  c o n s i s t i n g  
of  an ion ic ,   nonionic ,   z w i t t e r i o n i c   s u r f a c t a n t s ,  
and  mixtures   t h e r e o f ,   and 

(ii)   from  about  1%  to  about  95%  by  weight  of  a 
mixture  o f  

(1)  from  about  1%  to  about  100%  by 

weight  of  a  de te rgency   b u i l d e r ,   and 

(2)  up  to  about  99%  by  weight  of  an 

i n e r t   i no rgan ic   w a t e r - s o l u b l e   s a l t .  

2.  A  composi t ion  according  to  Claim  1,  c h a r a c t e r i z e d   in  t h a t  

the  p a r t i c l e s   of  the  mixture  (a)  are  between  50  microns  and 

200  microns  in  s i z e .  

3.  A  composit ion  according  to  Claim  1  or  Claim  2,  c h a r a c t e r i z e d  

in  that   the  in t imate   mixture  (a)  has  a  so f t en ing   point   o f  

from  150°F  to  175°F. 

4.  A  composit ion  according  to  any  one  of  claims  1-3,  c h a r a c -  

t e r i z ed   in  that   the  in t imate   mixture  (a)  has  a  weight  r a t i o  

of  qua te rna ry   ammonium  compound(i)  to  d i s p e r s i o n   i n h i b i t o r  

(ii)  from  about  4:3  to  about  4 : 1 .  



5.  A  composi t ion  according  to  any  one  of  Claim  1 - 4 ,  

c h a r a c t e r i z e d   in  tha t   the  q u a t e r n a r y   ammonium  compound 
(i)  of  the  i n t ima te   mixture   (a)  is  s e l e c t e d   from  d i -  
t a l l owd ime thy l   ammonium  c h l o r i d e ,   d i t a l l o w d i m e t h y l  
ammonium  m e t h y l s u l f a t e ,   d i t a l l o w d i m e t h y l   ammonium  e t h y l  
s u l f a t e ,   1 - m e t h y l - 1 - ( t a l l o w a m i d o )   e t h y l - 2 - t a l l o w i m i d a -  
zol inium  m e t h y l s u l f a t e ,   and  mixtures   t h e r e o f .  

6.  A  composi t ion  according   to  any  one  of  Claims  1 - 5 ,  
c h a r a c t e r i z e d   in  tha t   the  d i s p e r s i o n   i n h i b i t o r   (ii)   o f  
the  i n t ima te   mixture  (a)  is  s e l e c t e d   from  C10-C22  a c y l  
s o r b i t a n   e s t e r ,   ta l low  a l coho l ,   and  mixtures   t h e r e o f .  

7.  A  process   for  p r epa r ing   a  d e t e r g e n t   product   f o r  
c o n d i t i o n i n g   f a b r i c s   compris ing  the  s teps  o f  

(a)  mixing  i n t i m a t e l y  
(i)  from  about  80  % to  about  20  % by  w e i g h t  

of  the  p a r t i c l e s   of  a  q u a t e r n a r y   ammonium 
compound  of  formula  R1R 2R3R 4N  +Y-  w h e r e i n  
a t   l e a s t   one  but  not  more  than  two  of  R1, 
R2,  R3,  and  R4  is  an  organic   r a d i c a l   c o n t a i n -  
ing  a  group  s e l e c t e d   from  a  C16-C22  a l i p h a t i c  
r a d i c a l ,   or  an  alkyl   phenyl  or  a lkyl   b e n z y l  
r a d i c a l   having  10  to  16  carbon  atoms  in  t h e  
a lky l   chain,   the  remaining  group  or  g r o u p s  
being  s e l e c t e d   from  C1-C4  a lky l ,   C2-C4 
hydroxya lky l ,   and  C3-Ca  cyc l i c   s t r u c t u r e s  
in  which  the  n i t rogen   atom  or  atoms  form 

par t   of  the  r ing ,   Y  c o n s t i t u t i n g   an  a n i o n i c  
r a d i c a l   s e l e c t e d   from  the  group  c o n s i s t i n g  
of  hydroxide ,   h a l i d e ,   s u l f a t e ,   m e t h y l s u l f a t e ,  
e t h y l s u l f a t e   and  phosphate  ions,   and 



(ii)  from  about  20  % to  about  80  %  by  we igh t  
of  a  d i s p e r s i o n   i n h b i t o r ,   being  a  s o l i d  
organic  m a t e r i a l   having  a  s o l u b i l i t y   i n  
water  of  50  ppm  maximum  at  25°  C  and  a 
so f t en ing   point  in  the  range  of  100°  F  t o  
200°  F,  said  m a t e r i a l   being  s e l ec t ed   from 
the  group  c o n s i s t i n g   of  p a r a f f i n i c   waxes,  
cyc l i c   and  acyc l i c   mono-  and  p o l y h y d r i c  
a l c o h o l s ,   s u b s t i t u t e d   and  u n s u b s t i t u t e d  
a l i p h a t i c   ca rboxy l i c   ac ids ,   e s t e r s   of  t h e  
foregoing  a lcohols   and  acids ,   C3-C4  a l k y l -  
ene  oxide  condensates   of  any  of  the  f o r e -  
going  m a t e r i a l s   and  mixtures   t h e r e o f ,  

s u b s t a n t i a l l y   al l   of  said  in t imate   mixture  having  a  s o l u b i = '  
l i t y   in  water  of  about  50  ppm  maximum  at  25°  C  and  having  a 
s o f t e n i n g   point   of  about  100°F  to  about  200°F,  and 

(b)  spraying  said  in t ima te   mixture  in  a  mo l t en  
s t a t e   at  a  t empera ture   of  from  about  160°F  t o  
about  250°F  and  at  a  p ressure   of  from  abou t  
10  psi  to  about  100  psi  through  a  spray  n o z z l e  
(and  if  said  spray  nozzle  is  a  two- f lu id   a t o m i z e r  
nozzle  the  second  f lu id   is  air   at  a  t e m p e r a t u r e  
of  from  180°  F  to  270°  F  and  a  p ressure   of  from 
20  psi  to  150  p s i ) ,   forming  g e n e r a l l y   s p h e r i c a l  
p a r t i c l e s   from  about  10  microns  to  about  500 
microns  in  s i ze ,   p a r t i a l l y   embedding  said  m i x t u r e  
in  and  a t t a c h i n g   said  mixture  to  s p r a y - d r i e d  
granules   at  a  tempera ture   of  from  about  50°  F  t o  
about  160°  F  at  a  d i s t ance   from  about  2  i n c h e s  
to  about  120  inches  from  said  nozzle ,   so  t h a t  
the  in t imate   mixture  of  the  qua te rna ry   ammonium 
compound  and  the  organic  d i s p e r s i o n   i n h i b i t o r  
comprises  from  about  3  % to  about  40  % by  w e i g h t ,  



and  t h e   s p r a y - d r i e d   g r a n u l e s   c o m p r i s e   f r o m  ,  

a b o u t   97  %  to   a b o u t   60  %  by  w e i g h t ,   o f   t h e  

c o m p o s i t i o n   f o r m e d   by  t h e   a t t a c h m e n t ,   s a i d  

s p r a y - d r i e d   g r a n u l e s   c o m p r i s i n g  

( i )   f r o m   a b o u t   99  %  to   a b o u t   5  %  by  w e i g h t  

of   s u r f a c t a n t   s e l e c t e d   f rom  t h e   g r o u p  

c o n s i s t i n g   of   a n i o n i c ,   n o n i o n i c ,   z w i t t e r i o n i c  

s u r f a c t a n t s ,   and  m i x t u r e s   t h e r e o f ,  

( i i )   f r o m   a b o u t   1 %  to   a b o u t   95  %  by  w e i g h t  

of   a  m i x t u r e   o f  

(1)  f r o m   a b o u t   1  %  to   a b o u t   100  %  by  w e i g h t  

of   a  d e t e r g e n c y   b u i l d e r ,   a n d  

(2)  up  t o   a b o u t   99  %  by  w e i g h t   of   an  i n e r t  

i n o r g a n i c   w a t e r - s o l u b l e   s a l t .  

8.  A  p r o c e s s   a c c o r d i n g   to   C l a i m   7,  c h a r a c t e r i z e d   i n  

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

a t o m i z e r   n o z z l e   w i t h   a i r   as  t h e   s e c o n d   f l u i d   a t   a  

t e m p e r a t u r e   of   f r o m   200°   F  to   2 6 0 ° F   and  a  p r e s s u r e   o f  

f r o m   40  p s i   to   120  p s i .  

9.  A  p r o c e s s   a c c o r d i n g   to   C l a i m   7  or   C l a i m   8,  c h a r a c t e r i z e d  

in   t h a t   t h e   i n t i m a t e   m i x t u r e   i s   s p r a y e d   a t   a  t e m p e r a t u r e  

f r o m   2 0 0 °  F   to   220°   F  i n   s t e p   ( b ) .  

10.  A  p r o c e s s   a c c o r d i n g   to   any  one  of   c l a i m s   7 - 9 ,  

c h a r a c t e r i z e d   in   t h a t   t h e   s p r a y - d r i e d   g r a n u l e s   a r e   a t   a  

d i s t a n c e   of   f rom  8  i n c h e s   to   20  i n c h e s   f rom  t h e   s p r a y  

n o z z l e .  



11.  A  p r o c e s s   a c c o r d i n g   to  a n y  o n e   of  C l a i m s   7  -   9 ,  

c h a r a c t e r i z e d   t h a t   t he   s p r a y - d r i e d   g r a n u l e s   in   s t e p   ( c )  

a r e   at   a  t e m p e r a t u r e   of   f rom  a b o u t   80  OF  to  a b o u t   120  ° F .  

12.  A  p r o c e s s   a c c o r d i n g   to  a n y  o n e   of  C l a i m s   7  -   1 0 ,  

c h a r a c t e r i z e d   t h a t   t he   i n t i m a t e   m i x t u r e   (a)   i s   s p r a y e d   a t  

a  t e m p e r a t u r e   f rom  200  °F  to  220  °F  and  a  p r e s s u r e   of  f r o m  

20  p s i   to  50  p s i ,   t he   a i r   i s   s p r a y e d   at   a  t e m p e r a t u r e   o f  

f rom  220  °F  to  250  °F  and  a  p r e s s u r e   of   80  p s i   to  110  p s i ,  

and  t h e   s p r a y - d r i e d   g r a n u l e s   a r e   at   a  t e m p e r a t u r e   f r o m  

80  °F  to  120  °F  and  at  a  d i s t a n c e   f rom  10  i n c h e s   to   15 

i n c h e s   f rom  t he   s p r a y   n o z z l e .  
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