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@  Spurted  polyolefin  fibers  with  improved  dispersibility  in  hydrocarbons,  including  hydrocarbon  containing  asphalt 
compositions  and  method  for  making  the  same. 

To  an  aqueous  dispersion  of  spurted  polyolefin  pulp  is 
added  from  about  1%  to  about  20%,  preferably  from  about 
2%  to  about  12%,  by  solid  weight  based  on  the  weight  of 
spurted  polyolefin  pulp,  of  an  anionic  latex  containing  a 
rubber  or  synthetic  resin  which  is  swellable  in  hydrocarbons. 
The  latex  is  then  precipitated  onto  the  spurted  polyolefin 
pulp  with  a  suitable  agent,  preferably  water-soluble  calcium, 
magnesium,  barium  or  aluminum  salts  or  calcium  or  barium 
hydroxides.  When  the  product  is  recovered,  the  resulting 
natural  rubber  or  synthetic  resin  treated  spurted  polyolefin 
pulp  is  readily  dispersible  in  hydrocarbons.  Because  of  this, 
the  pulp  can  be  added  to  cutback  asphalt  to  form  viscous 
compositions  which  can  be  readily  sprayed,  brushed  and 
trowled  with  minimal  pulp  separation  problems. 



T h i s   i n v e n t i o n   r e l a t e s   to   s p u r t e d   p o l y o l e f i n   p u l p .   M o r e  

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

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

r e s i n .   The  p u l p   is   r e a d i l y   d i s p e r s i b l e   in   o r g a n i c   m e d i a   a n d  

i s   p a r t i c u l a r l y   u s e f u l   as  an  a d d i t i v e   to   c u t b a c k   a s p h a l t   c o m -  

p o s i t i o n s .  

As  i s   w e l l   known,   c u t b a c k   a s p h a l t   c o m p o s i t i o n s   h a v e   l o n g  

b e e n   u s e d ,   p r i m a r i l y   in  t h e   c o n s t r u c t i o n   i n d u s t r y ,   as  c o a t i n g s  

and  c e m e n t s .   T y p i c a l l y ,   c u t b a c k   a s p h a l t   c o m p o s i t i o n s   h a v e   a  

v i s c o s i t y   l e s s   t h a n   a b o u t   2 , 0 0 0   c p s .   In  many  i n s t a n c e s ,   i t  

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

t h i c k e n   them  w h i l e   a t   t he   same  t i m e   i m p r o v i n g   t h e i r   r h e o l o g y  

so  as  to   p e r m i t   r e a d y   s p r a y i n g ,   b r u s h i n g   and  t r o w e l l i n g .  

A s b e s t o s   has   b e e n   p a r t i c u l a r l y   s u i t a b l e   as  t h e   f i b e r   c o m p o -  

n e n t   of  such   a s p h a l t   c o m p o s i t i o n s .  

H o w e v e r ,   d u e  t o   t h e   h e a l t h   h a z a r d s   a s s o c i a t e d   w i t h   t h e  

use   of  a s b e s t o s ,   c o n s i d e r a b l e   e f f o r t   h a s   r e c e n t l y   been   d i -  

r e c t e d   in  t he   a r t   to   t he   d e v e l o p m e n t   of  a s b e s t o s - f r e e   f o r m u -  

l a t i o n s   h a v i n g   t h e   d e s i r a b l e   p r o p e r t i e s   of  t h e   a s b e s t o s - b a s e d  

c o m p o s i t i o n s .   C o n s i d e r a b l e   work  h a s   b e e n   d o n e ,   fo r   e x a m p l e ,  
w i t h   s y n t h e t i c   f i b e r s ,   i n c l u d i n g   p o l y o l e f i n   f i b e r s .   P o l y o l e -  
f i n   f i b e r s   were  f o u n d   to  be  e f f e c t i v e   f rom  t h e   s t a n d p o i n t   o f  

t h i c k e n i n g   the   c u t b a c k   a s p h a l t   c o m p o s i t i o n s ,   bu t   t he   f i b e r s  

e x h i b i t e d   a  t e n d e n c y   to  c lump  t o g e t h e r   and  f l o a t   on  t h e   s u r -  

f a c e   of  t he   c o m p o s i t i o n s .   O b v i o u s l y ,   t h e   p o l y o l e f i n   f i b e r s  

d i d   no t   r e m a i n   w e l l   d i s p e r s e d   in   t h e   o r g a n i c   medium  p r e s e n t e d  

by  t h e   c u t b a c k   a s p h a l t   c o m p o s i t i o n s   and  as  a  c o n s e q u e n c e ,   t h e  

r h e o l o g i c a l   p r o p e r t i e s   of  t h e   c o m p o s i t i o n s   were   v e r y   p o o r .  

Now,  in  a c c o r d a n c e   w i t h   t h i s   i n v e n t i o n ,   a  c u t b a c k   a s p h a l t  

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



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

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

a  n a t u r a l   r u b b e r   or  a  s y n t h e t i c   r e s i n .   The  p u l p   is   r e a d i l y  

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

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

s t i r r i n g   i f   s e p a r a t i o n   o c c u r s   a f t e r   p r o l o n g e d   s t o r a g e .   F u r -  

t h e r m o r e ,   t he   c o m p o s i t i o n   has   t h e   d e s i r e d   r h e o l o g i c a l   p r o p e r -  
t i e s   and ,   upon  a p p l i c a t i o n ,   is   r e s i s t a n t   to   c r a c k i n g   and  t o  

s l u m p i n g .  

The  i n d i c a t e d   p u l p   is   p r e p a r e d   by  a d d i n g   w a t e r   d i s p e r s -  

i b l e   s p u r t e d   p o l y o l e f i n   p u l p   in  low  c o n c e n t r a t i o n   to  w a t e r ;  

a g i t a t i n g   t he   r e s u l t i n g   m i x t u r e   to   form  an  a q u e o u s   d i s p e r s i o n  

of  t h e   p u l p ;   a d d i n g   to   t h e   d i s p e r s i o n ,   w i t h   c o n t i n u e d   a g i t a -  

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

r e s i n ;   p r e c i p i t a t i n g   s a i d   n a t u r a l   r u b b e r   or  s y n t h e t i c   r e s i n  

o n t o   t h e   p o l y o l e f i n   p u l p   by  a d d i n g   to  t h e   a g i t a t e d   a q u e o u s  

d i s p e r s i o n   c o n t a i n i n g   s a i d   p u l p   and  s a i d   a n i o n i c   l a t e x   a n  

a g e n t   c a p a b l e   of  p r e c i p i t a t i n g   an  a n i o n i c   l a t e x ,   p r e f e r a b l y   a  

w a t e r - s o l u b l e   c a l c i u m ,   b a r i u m ,   m a g n e s i u m   or  a l u m i n u m   s a l t   o r  

c a l c i u m   or  b a r i u m   h y d r o x i d e   and  t h e n   i s o l a t i n g   the   t r e a t e d  

p u l p   so  f o r m e d   f rom  t h e   a q u e o u s   d i s p e r s i o n .  

H a v i n g   g e n e r a l l y   o u t l i n e d   t h e   e m b o d i m e n t s   of  t h i s   i n v e n -  

t i o n ,   t h e   f o l l o w i n g   e x a m p l e s   p r o v i d e   more  s p e c i f i c   d e t a i l s  

p e r t a i n i n g   to  t h e   i n v e n t i o n .   A l l   a m o u n t s   a r e   b a s e d   on  p a r t s  

by  w e i g h t   u n l e s s   o t h e r w i s e   i n d i c a t e d .  

E x a m p l e   1 

E t h a n o l   r e f i n e d   s p u r t e d   p o l y p r o p y l e n e   p u l p   was  made  b y  

p l a c i n g   i n t o   a  W a r i n g   B l e n d e r ,   2  l i t e r s   of  e t h y l   a l c o h o l   a n d  

1 1 3 . 5   g  of  s p u r t e d   p o l y p r o p y l e n e   p u l p .   The  p u l p   was  r e f i n e d  

f o r   two  m i n u t e s   in  t h e   b l e n d e r ,   f i l t e r e d   and  a l l o w e d   to   d r y  
a t   room  t e m p e r a t u r e .  

W a t e r   d i s p e r s i b l e   t r e a t e d   s p u r t e d   p o l y p r o p y l e n e   p u l p   w a s  
made  by  m i x i n g   3 .5   l i t e r s   w a t e r   and  5 6 . 7 5   g  of  a  1%  a q u e o u s  
s o l u t i o n   of  a  c a t i o n i c   c o p o l y m e r   wh ich   was  66%  by  w e i g h t  

a c r y l a m i d e   and  34%  by  w e i g h t   m e t h a c r y l o y l o x y e t h y l t r i m e t h y l -  

ammonium  m e t h y l   s u l f a t e .   The  pH  of  t he   s o l u t i o n   was  a d j u s t e d  

to  10  w i t h   a q u e o u s   s o d i u m   h y d r o x i d e .   Then  1 1 3 . 5   g  of  s p u r t e d  



p o l y p r o p y l e n e   p u l p   was  a d d e d   and  r e f i n e d   in  a  W a r i n g   B l e n d e r  

f o r   one  m i n u t e .  

The  w a t e r   d i s p e r s i b l e   p o l y p r o p y l e n e   p u l p   was  l a t e x  

t r e a t e d   by  a d d i n g   1 0 . 9 9   g  of  a  51.6%  e m u l s i o n   of  a  c a r b o x y l -  

a t e d   s t y r e n e - b u t a d i e n e   l a t e x   c o m m e r c i a l l y   a v a i l a b l e   as  P o l y s a r  

XD  958,   from  P o l y s a r   L t d .   of  S a r n i a ,   O n t a r i o ,   to   t he   w a t e r  

d i s p e r s i o n .   The  m i x t u r e   was  b e a t e n   f o r   20  s e c o n d s .  

A  s u f f i c i e n t   a m o u n t   of  an  a q u e o u s   10%  b a r i u m   c h l o r i d e  

s o l u t i o n   was  a d d e d   to   p r e c i p i t a t e   t h e   l a t e x   o n t o   t h e   p u l p .  

The  t r e a t e d   p u l p   was  f i l t e r e d   and  d r i e d   a t   room  t e m p e r a t u r e .  

Two  a s p h a l t   c u t b a c k   c o m p o s i t i o n s   were   made.   The  f i r s t  

c o n t a i n e d   f i v e   g rams   of  e t h a n o l   r e f i n e d   p u l p   in  400  g  c u t b a c k  

a s p h a l t .   The  s e c o n d   c o n t a i n e d   f i v e   g rams   l a t e x   t r e a t e d   p u l p  

in  400  g  of  a s p h a l t .   For   e a c h   c o m p o s i t i o n   t h e   p u l p   was  d i s -  

p e r s e d   u s i n g   a  H o b a r t   P l a n e t a r y   M i x e r   f o r   30  m i n u t e s .   A f t e r  

d i s p e r s i o n   the   v i s c o s i t y   of  e a c h   a s p h a l t   c o m p o s i t i o n   was  m e a -  

s u r e d   u s i n g   a  B r o o k f i e l d   RVT  mode l   v i s c o s m e t e r   and  a  #6  s p i n -  

d l e   a t   1  rpm.  The  c o m p o s i t i o n   c o n t a i n i n g   t h e   e t h a n o l   r e f i n e d  

p u l p   had   a  v i s c o s i t y   of  2 8 , 0 0 0   cps  w h i l e   t h e   l a t e x   t r e a t e d  

p u l p   c o n t a i n i n g   c o m p o s i t i o n   had  a  v i s c o s i t y   of  1 4 , 2 0 0   c p s .  
Each   c o m p o s i t i o n   was  t h e n   p l a c e d   in  a  m e t a l   can  and  aged   a t  

66°C  f o r   t h r e e   d a y s .   E x a m i n a t i o n   a f t e r   t h a t   t i m e   showed  t h e  

l a t e x   t r e a t e d   p u l p   had   o n l y   s l i g h t l y   s e p a r a t e d   f rom  t h e   c u t -  

b a c k   and  was  e a s i l y   r e d i s p e r s e d .   The  e t h a n o l   r e f i n e d   p u l p   w a s  

g r e a t l y   s e p a r a t e d   and  d i d   no t   r e d i s p e r s e   e a s i l y .  

E x a m p l e   2 

A  s o l u t i o n   was  p r e p a r e d   c o n t a i n i n g   1 . 1 4   g  of  t h e   c a t i o n i c  

c o p o l y m e r   d e s c r i b e d   in  E x a m p l e   1  d i s s o l v e d   in  20  l i t e r s   o f  

w a t e r   a t   a  pH  of  10.  The  s o l u t i o n   was  c i r c u l a t e d   in  a  S p r o u t -  

W a l d r e n   s i n g l e   d i s c ,   12  i n c h   r e f i n e r   e q u i p p e d   w i t h   D2A502 

b l a d e s .   Then  227  g rams   s p u r t e d   p o l y p r o p y l e n e   p u l p   was  a d d e d  

and  r e f i n e d   fo r   5  m i n u t e s   a t   one  mil   b l a d e   c l e a r a n c e .   T h i s  

p r o c e d u r e   was  d u p l i c a t e d   and  t h e   m a t e r i a l s   were   c o m b i n e d .  

P u l p   l e n g t h   was  m e a s u r e d   by  B a u e r   McNet t   p r o c e d u r e   e s s e n -  

t i a l l y   as  d e s c r i b e d   in  TAPPI  s t a n d a r d   T233.   The  o n l y   c h a n g e  

was  a  r e d u c t i o n   in  w e i g h t   of  p u l p   c h a r g e d   to   2  g r a m s ,   w h i c h  

was  n e c e s s i t a t e d   by  t h e   l o w e r   d e n s i t y   of  t he   s y n t h e t i c   p u l p .  



The  m e a s u r e m e n t   e s t a b l i s h e d   t h a t   2.1%  of  t he   p u l p   was  r e t a i n e d  

on  a  24  mesh  s c r e e n   w h i l e   28.2%  of  t he   p u l p   was  r e t a i n e d   on  a  

48  mesh  s c r e e n .   The  r e f i n e d  w a t e r   d i s p e r s i b l e   p u l p   s l u r r y   w a s  

d i v i d e d   i n t o   e i g h t   50  g.  p o r t i o n s .   To  e a c h   p o r t i o n   was  a d d e d  

a  d i f f e r e n t   l a t e x   as  o u t l i n e d   in  T a b l e   1.  The  a m o u n t   of  l a t e x  

a d d e d   t o   e a c h   p o r t i o n   was  c h o s e n   to   g i v e   10%  by  w e i g h t   o f  

l a t e x   s o l i d s   b a s e d   on  t h e   w e i g h t   of  t h e   s p u r t e d   p o l y p r o p y l e n e  

p u l p .   E a c h   l a t e x   was  t h e n   p r e c i p i t a t e d   o n t o   t h e   p u l p   b y  

s l o w l y   a d d i n g   a  10%  a q u e o u s   c a l c i u m   h y d r o x i d e   s l u r r y .   T h e  

a m o u n t   of  c a l c i u m   h y d r o x i d e   need   to   p r e c i p i t a t e   t h e   l a t e x   w a s  

p r e d e t e r m i n e d   in  t h e   f o l l o w i n g   m a n n e r :   Each  l a t e x   was  a d d e d  

to   s u f f i c i e n t   w a t e r   to  make  a  0.15%  s o l i d s   d i s p e r s i o n .   14  ml  

of  e a c h   d i s p e r s i o n   was  t h e n   p l a c e d   in  t h r e e   b o t t l e s .   To  e a c h  

of  t h e   t h r e e   b o t t l e s   was  a d d e d   0 . 1 ,   0 . 5 ,   or  1 .0   ml  r e s p e c -  

t i v e l y   of  a  c a l c i u m   h y d r o x i d e   s l u r r y   p r e p a r e d   by  a d d i n g   10  

g r a m s   of  c a l c i u m   o x i d e   to   90  ml  of  w a t e r .   The  d i l u t e d   l a t e x  

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

and  t h e   minimum  amoun t   of  c a l c i u m   h y d r o x i d e   r e q u i r e d   to   c l e a r  

t h e   d i l u t e   l a t e x   was  v i s u a l l y   d e t e r m i n e d .   T h i s   a m o u n t   w a s  

t h e n   u s e d   to   c a l c u l a t e   t he   v o l u m e   n e e d e d   to   p r e c i t i t a t e   t h e  

l a t e x   in   t h e   p r e s e n c e   of  t he   s p u r t e d   p o l y p r o p y l e n e   p u l p .  

The  e i g h t   s a m p l e s   were   d r i e d   at   a m b i e n t   c o n d i t i o n s   a n d  

e a c h   d i s p e r s e d   in  an  a s p h a l t   c u t b a c k   at   1.25%  p u l p   c o n c e n t r a -  

t i o n .   The  p u l p s   were  d i s p e r s e d   by  m i x i n g   in  a  H o b a r t   P l a n e -  

t a r y   M i x e r   f o r   30  m i n u t e s .   The  v i s c o s i t i e s   of  t h e   v a r i o u s  

s a m p l e s   a r e   r e p o r t e d   in  T a b l e   1 .  

For   e a c h   a s p h a l t   c u t b a c k   c o m p o s i t i o n   500  g r ams   w e r e  

p l a c e d   in   a  m e t a l   c o n t a i n e r   and  a l l o w e d   to   age  f o r   e i g h t   d a y s .  

Then  t h e   d i s p e r s i o n s   were   p o u r e d   o n t o   an  e i g h t   i n c h   d i a m e t e r  

s t a n d a r d   s i e v e   w i t h   o n e - q u a r t e r   i n c h   o p e n i n g s .   The  amoun t   o f  

e a c h   c o m p o s i t i o n   t h a t   was  r e t a i n e d   on  the   s i e v e   when  t he   s i e v e  

was  b l i n d e d   and  would   no  l o n g e r   a l l o w   t h e   l a t e x   t r e a t e d   p u l p  

to   p a s s   t h r o u g h   is   r e c o r d e d   in  T a b l e   1 .  





E x a m p l e   3 

F i v e   s a m p l e s   were   made  in  t he   m a n n e r   o u t l i n e d   in  E x a m p l e  

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

9  m i n u t e s   a t   a  3  mi l   c l e a r a n c e .   Each  s a m p l e   was  p r e p a r e d   w i t h  

10%  by  w e i g h t   of  a  d i f f e r e n t   c a r b o x y l a t e d   s t y r e n e - b u t a d i e n e  

l a t e x .   The  p a r t i c u l a r   l a t e x   u s e d   is   shown  in   T a b l e   2 .  

Each   s a m p l e   was  u s e d   to   make  a  d i f f e r e n t   a s p h a l t   c o m p o s i -  

t i o n .   Each  c o m p o s i t i o n   c o n s i s t e d   of  1.5%  by  w e i g h t   t r e a t e d  

p u l p   and  98.5%  a s p h a l t   c u t b a c k .   Slump  r e s i s t a n c e   of  t h e s e  

f o r m u l a t i o n s   in  a s p h a l t   c u t b a c k   was  d e t e r m i n e d   by  a p p l y i n g   a  

150  mi l   of  t he   c o m p o s i t i o n   c o a t   of  t he   c o m p o s i t i o n   to   a  15 

p o u n d   r o o f i n g   f e l t .   The  c o a t i n g   was  a l l o w e d   to   d r y   f o r   t w o  

d a y s   a t   room  t e m p e r a t u r e   and  8  h o u r s   a t   1 5 0 ° F .   The  s a m p l e s  

were   r a t e d   as  f a i l i n g   i f   any  amount   of  a s p h a l t   d r i p p e d   o f f .  

E x a m p l e   4  

W a t e r   d i s p e r s i b l e   s p u r t e d   p o l y p r o p y l e n e   p u l p   was  p r e -  

p a r e d   as  o u t l i n e d   in  E x a m p l e   2.  To  t h r e e   227  g.  p o r t i o n s   o f  

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

m e r c i a l l y   a v a i l a b l e   as  P o l y s a r   XD-958,   s o l d   by  P o l y s a r   L t d . ,  

S a r n i a ,   O n t a r i o ,   was  a d d e d   so  t h a t   t h e r e   was  5%  l a t e x   s o l i d s  

b a s e d   on  the   w e i g h t   of  t h e   p u l p s .   The  l a t e x   was  t h e n   p r e c i p -  

i t a t e d   o n t o   t h e   p u l p   of  e a c h   p o r t i o n   by  use   of  a  d i f f e r e n t  

p r e c i p i t a t i o n   a g e n t .   The  p r e c i p i t a t i o n   a g e n t   u s e d   i s   o u t l i n e d  

in  T a b l e   3.  F i n a l l y ,   t h e   p u l p   was  f i l t e r e d   and  d r i e d .  



Each  l a t e x   t r e a t e d   p u l p   was  t h e n   a d d e d   a t   1.25%  by  w e i g h t  

to   a  c u t b a c k   a s p h a l t   to   form  t h r e e   d i f f e r e n t   s a m p l e s .   And  

e a c h   of  t h e   c u t b a c k   a s p h a l t   s a m p l e s   were   p l a c e d   in  m e t a l   c a n s  

and  a f t e r   t h e   f i r s t   d a y ,   aged   a t   66°C.   The  amount   of  p u l p  

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

mined   a f t e r   1,  2,  and  6  d a y s .   The  r e s u l t s   a r e   shown  in  T a b l e  

3.  The  r a t i n g s   a r e   r e l a t i v e   to   one  a n o t h e r ;   a  r a t i n g   of  o n e  

i n d i c a t e d   t h e   b e s t   s a m p l e .  





Example   5 

Four   s a m p l e s   c o n t a i n i n g   l a t e x   t r e a t e d   s p u r t e d   p o l y p r o -  

p y l e n e   p u l p   were   made  as  o u t l i n e d   in  E x a m p l e   2  e x c e p t   f o r   t h e  

r e f i n i n g .   As  shown  in  T a b l e   4,  t he   f i r s t   s a m p l e   was  r e f i n e d  

f o r   5  m i n u t e s   a t   a  10  mi l   c l e a r a n c e   a f t e r   l a t e x   p r e c i p i t a t i o n .  

The  o t h e r   t h r e e   s a m p l e s   were   r e f i n e d   f o r   5  m i n u t e s   w i t h   a  10  

mi l   c l e a r a n c e   b e f o r e   t h e   l a t e x   was  a d d e d .  

To  t h e   w a t e r   d i s p e r s i b l e   s p u r t e d   p o l y p r o p y l e n e   p u l p   w a s  

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

m e r c i a l l y   a v a i l a b l e   as  P o l y s a r   XD-958 ,   s o l d   by  P o l y s a r   L t d . ,  

S a r n i a ,   O n t a r i o ,   to   p r o d u c e   the   p e r c e n t   of  l a t e x   s o l i d s   b a s e d  

on  t h e   w e i g h t   of  t h e   p u l p s   i n d i c a t e d   in  T a b l e   4.  S u f f i c i e n t  

p r e c i p i t a t i n g   a g e n t   e i t h e r   a q u e o u s   10%  b a r i u m   c h l o r i d e   s o l u -  

t i o n   or  a q u e o u s   10%  c a l c i u m   h y d r o x i d e   s l u r r y   was  u s e d   to   p r e -  

c i p i t a t e   t h e   l a t e x   o n t o   t h e   p u l p .   The  l a t e x   t r e a t e d   p u l p   w e r e  
f i l t e r e d   and  d r i e d .   The  f o u r   s a m p l e s   were   u s e d   to   make  f o u r  

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

in  E x a m p l e   1.  The  c o m p o s i t i o n s   were   v i s u a l l y   i n s p e c t e d   a f t e r  

t h r e e   d a y s   and  t h e   r e s u l t s   were   r e c o r d e d   in  T a b l e   4.  T h e  

r a t i n g s   a r e   r e l a t i v e   to   e a c h   o t h e r ,   a  r a t i n g   of  one  i n d i c a t e s  

t h e   b e s t   s a m p l e .  
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100  l b s .   of  s p u r t e d   p o l y p r o p y l e n e   p u l p ,   w h i c h   had  b e e n  

t r e a t e d   w i t h   t h e   c a t i o n i c   p o l y m e r   d e s c r i b e d   in  E x a m p l e   1  t o  

nake  i t   w a t e r   d i s p e r s i b l e ,   was  d i s p e r s e d   in  5000  l b s .   of  w a t e r  

in  a  B l a c k   C l a w s o n   h y d r a p u l p e r   w i t h   t h e   pH  a d j u s t e d   to   9 - 1 0 .  

The  s l u r r y   was  pumped  to   a  r e f i n e r   c h e s t   w h e r e   i t   was  c o n -  

s t a n t l y   s t i r r e d .   For  r e f i n i n g ,   t he   s l u r r y   was  pumped  f rom  t h e  

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

d i s k   r e f i n e r   and  i n t o   t h e   t o p   of  t h e   same  r e f i n e r   c h e s t .   T h e  

pump  r a t e   was  140  g a l l o n s   p e r   m i n u t e .   At  t h e   end  of  t he   t h i r d  

p a s s   t h e   p u l p   l e n g t h   d i s t r i b u t i o n   was  such   t h a t   0.1%  w a s  

r e t a i n e d   on  a  24  mesh  s c r e e n   w h i l e   11.7%  was  r e t a i n e d   on  a  4 8  

mesh  s c r e e n .  

To  t h e   r e f i n e d   s p u r t e d   p o l y p r o p y l e n e   p u l p   was  added   0 . 3  

l b s .   by  d ry   w e i g h t   of  a  c o m m e r c i a l l y   a v a i l a b l e   c a t i o n i c   p o l y -  
a m i d e   f l o c c u l e n t   in  o r d e r   s u b s e q u e n t l y   to   i m p r o v e   t h e   c l a r i t y  

of  t h e   w h i t e   w a t e r .   The  m i x t u r e   was  s t i r r e d   f o r   10  m i n u t e s  

and  t h e n   6  l b s .   by  d ry   w e i g h t   of  a  c a r b o x y l a t e d   s t y r e n e - b u t a -  

d i e n e   l a t e x ,   c o m m e r c i a l l y   a v a i l a b l e   as  Dow  l a t e x   241,   w a s  

a d d e d   o v e r   a  10  m i n u t e   p e r i o d   w h i l e   s t i r r i n g .   1 . 3 8   l b s . ,   b y  

d r y   w e i g h t ,   of  c a l c i u m   o x i d e   was  mixed   w i t h   1 2 . 4   l b s .   o f  

w a t e r .   The  r e s u l t i n g   c a l c i u m   h y d r o x i d e   s l u r r y   was  a d d e d   i n  

f o u r   p o r t i o n s   w i t h   a b o u t   4  to   5  m i n u t e s   a l l o w e d   b e t w e e n   e a c h  

a d d i t i o n .  

The  p u l p s   were   wet  l a p p e d   on  t h e   wet  end  of  a  F o u r d r i n i e r  

and  d r i e d .  

A  s t a n d a r d   r o o f   c o a t i n g   mix  was  made  w i t h   1.5%  of  t h e  

t r e a t e d   p u l p   and  98.5%  dead   l e v e l   a s p h a l t   c u t b a c k   by  w e i g h t .  

The  c u t b a c k   was  65%  dead   l e v e l   a s p h a l t   and  35%  m i n e r a l   s p i r -  

i t s .   The  a s p h a l t   c u t b a c k   had  a  B r o o k f i e l d   V i s c o s i t y   of  1 3 0 0  

cps   a t   25°C  (25  rpm,  #3  s p i n d l e ) .   U s i n g   a  H o b a r t   P l a n e t a r y  

M i x e r   t h e   t r e a t e d   p u l p   was  b l e n d e d   i n t o   t h e   a s p h a l t   c u t b a c k  

in  a b o u t   1/2  m i n u t e .   The  mix  was  s t i r r e d   f o r   10  m i n u t e s   a t .  

w h i c h   t i m e   i t   had  a  s m o o t h   c r e a m y ,   b u t t e r y   c o n s i s t e n c y .   E x a m -  

i n a t i o n   of  a  smear   u n d e r   a  m i c r o s c o p e   s l i d e   showed   a  f i n e   d i s -  

p e r s i o n   and  o n l y   a  h i n t   of  p u l p   g r o u p i n g .   The  mix  t o w e l e d  

s m o o t h l y   w i t h o u t   l u m p s .   The  m i x t u r e   p o u r e d   s m o o t h l y   and  o n l y  



showed   s l i g h t   f l o c c i n g .   The  B r o o k f i e l d   v i s c o s i t i e s   a t   2 5 ° C  

(#6  s p i n d l e )   a f t e r   s t a n d i n g   o v e r n i g h t   w e r e :  

A f t e r   s e v e n   d a y s   a t   1 5 0 ° F ,   t h e   p u l p s   f l o a t e d   to   t h e   t o p .   T h e  

p u l p s   were   e a s i l y   r e d i s p e r s e d   w i t h   g e n t l e   s t i r r i n g .   T h e r e   w a s  

o n l y   l i g h t   f l o c c i n g .   In  a  wet  s lump  t e s t   (40  m i l s   t h i c k ) ,  

t e s t   (150  m i l s   a i r   d r i e d   1 5 0 ° F ) ,   a b o u t   10%  of  t h e   c o a t i n g   r a n  
o f f .  

An  a l u m i n u m   r o o f   c o a t i n g   was  made  by  c o m b i n i n g   520  g r a m s ,  

a s p h a l t   dead   l e v e l   c u t b a c k   w h i c h   had  a  v i s c o s i t y   of  1300  c p s . ;  
40  g r a m s ,   t a l c   (5  m i c r o n   s i z e ) ;   46  g r a m s ,   t a l c   (16  m i c r o n  

s i z e ) ;   10  grams  of  t h e   t r e a t e d   p u l p   and  184  g r a m s ,   A l c o a  

Aluminum  P a s t e   # 6 2 3 3 ,   an  a l u m i n u m   f l a k e   p i g m e n t   h o m o g e n o u s l y  

i n c o r p o r a t e d   in  a  s o l v e n t   s u c h   as  m i n e r a l   s p i r i t s .   The  s p u r t -  

ed  p o l y o l e f i n   p u l p   i m m e d i a t e l y   mixed   i n t o   t he   c u t b a c k   to   g i v e  

a  s m o o t h   c r e a m y   mix .   The  t o t a l   mix  t ime   was  e l e v e n   m i n u t e s .  

The  p u l p   was  w e l l   d i s p e r s e d .   The  m i x t u r e   p o u r e d   s m o o t h l y   w i t h  

o n l y   s l i g h t   f l o c c i n g .  

The  B r o o k f i e l d   v i s c o s i t i e s   w i t h   a  #6  s p i n d l e   a t   25  w e r e :  

A f t e r   7  days   a t   1 5 0 ° F ,   t h e r e   was  a b o u t   1 /2"   c u t b a c k   o n  

t o p ,   w i t h   g e n t l e   s t i r r i n g   t h e   p u l p   and  p i g m e n t   r e d i s p e r s e d .  

E x a m p l e   7 

100  l b s . ,   by  d ry   w e i g h t ,   s p u r t e d   p o l y p r o p y l e n e   p u l p   w h i c h  

had  b e e n   t r e a t e d   w i t h   p o l y ( v i n y l   a l c o h o l )   to  make  i t   w a t e r  

d i s p e r s i b l e   and  5 , 0 0 0   w a t e r   was  c h a r g e d   to   a  h y d r a p u l p e r   a n d  

d i s p e r s e d .   The  p u l p   l e n g t h   d i s t r i b u t i o n   was  such   t h a t   a b o u t  

1%  was  r e t a i n e d   on  a  24  mesh  s c r e e n ,   w h i l e   a b o u t   21%  w a s  
r e t a i n e d   on  a  48  mesh  s c r e e n .  

To  t h e   r e f i n e d   s p u r t e d   p o l y p r o p y l e n e   was  a d d e d   0 .3   l b s .  

by  d r y   w e i g h t   of  a  c o m m e r c i a l l y   a v a i l a b l e   c a t i o n i c   p o l y a m i d e  

f l o c c u l e n t   in  o r d e r   s u b s e q u e n t l y   to  i m p r o v e   t he   c l a r i t y   o f  



t h e   w h i t e   w a t e r .   The  m i x t u r e   was  s t i r r e d   and  t h e n   was  a d d e d  

6  l b s . ,   d ry   w e i g h t ,   of  a  c a r b o x y l a t e d   s t y r e n e   b u t a d i e n e   l a t e x ,  

c o m m e r c i a l l y   a v a i l a b l e   as  Dow  L a t e x   241.   The  m i x t u r e   w a s  

s t i r r e d   f o r   10  m i n u t e s .   Then  1 . 3 8   l b s . ,   d r y   w e i g h t ,   of  CaO 

w h i c h   was  s l a k e d   in  5 .5   l b s .   w a t e r   was  p o u r e d   i n t o   t h e   h y d r a -  

p u l p e r   o v e r   a  p e r i o d   of  1  to   2  m i n u t e s .   M i x i n g   was  c o n t i n u e d  

f o r   an  a d d i t i o n a l   1 0  m i n u t e s .   T h i s   s l u r r y   was  t h e n   pumped  t o  

a  s t o c k   c h e s t   f o r   20  m i n u t e s .  

The  p u l p   was  i s o l a t e d   and  t h e n   d e w a t e r e d   to   form  wet  l a p .  

The  s o l i d s   c o n t e n t   of  t h e   wet  l a p   was  a b o u t   50  to   52%  b y  

w e i g h t   and  i t   was  10  to   12  m i l s   t h i c k .  

The  p r o c e d u r e   was  r e p e a t e d   e x c e p t   t h a t   o n l y   3  l b s .   o f  

l a t e x   was  a d d e d .  

Two  c u t b a c k   a s p h a l t   c o m p o s i t i o n s   were   made  by  a d d i n g   t o  

98 .5%  by  w e i g h t   a s p h a l t   c u t b a c k   1.5%  by  w e i g h t   of  t h e   two  s a m -  

p l e s   r e s p e c t i v e l y .   The  B r o o k f i e l d   v i s c o s i t i e s   of  t h e   s a m p l e s  

a t   25°C  (#6  s p i n d l e )   were   d e t e r m i n e d   and  a r e   shown  in  T a b l e   5 .  

A f t e r   s e t t i n g   f o r   24  h o u r s   a t   1 5 0 ° F ,   t h e   p u l p   f l o a t e d   t o  

t h e   t o p   of  b o t h   s a m p l e s .   In  e a c h   c a s e ,   t h e   p u l p   was  r e a d i l y  

r e d i s p e r s e d .  

Bo th   s a m p l e s   p a s s e d   t h e   d r y   s lump  t e s t   as  o u t l i n e d   i n  

E x a m p l e   3 .  

The  c u t b a c k   a s p h a l t s   u sed   in  a c c o r d a n c e   w i t h   t h i s   i n v e n -  

t i o n   a r e   w e l l   known  in  t h e   a r t .   They  a r e   f o r m e d   by  d i l u t i n g  

a s p h a l t   to   a  l i q u i d   or  s e m i - s o l i d   s t a t e   u s i n g   a  p e t r o l e u m  
t h i n n e r   m a i n l y   c o m p o s e d   of  a l p h a t i c   h y d r o c a r b o n s ,   such   a s  
m i n e r a l   s p i r i t s ,   e i t h e r   a l o n e   or  in  c o n j u n c t i o n   w i t h   a  s m a l l  



a m o u n t   of  a r o m a t i c   h y d r o c a r b o n s ,   s u c h   as  b e n z e n e ,   t o l u e n e   o r  

x y l e n e ,   to   a s s i s t   in  s o l u b i l i z i n g   t h e   a s p h a l t .   The  a s p h a l t  

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

o c c u r   e i t h e r   n a t u r a l l y   or  can  be  o b t a i n e d   as  a  r e s i d u e   in   t h e  

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

a s p h a l t s   w i l l   o r d i n a r i l y   r a n g e   f rom  a b o u t   20  to   a b o u t   70%  b y  

w e i g h t   b a s e d   on  t h e   t o t a l   w e i g h t   of  t h e   c u t b a c k   c o m p o s i t i o n .  

Among  t h e   s p u r t e d   p o l y o l e f i n   p u l p s   w h i c h   can   be  u s e d   i n  

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

e t h y l e n e   w h i c h   a r e   b o t h   c o m m e r c i a l l y   a v a i l a b l e .   T h e s e   p u l p s  

a r e   g e n e r a l l y   t r e a t e d   so  as  to   make  them  w a t e r   d i s p e r s i b l e  

b e f o r e   t h e y   a r e   s o l d .  

A t e r n a t i v e l y ,   t h e   s p u r t e d   p o l y o l e f i n   p u l p s   may  be  p r e -  

p a r e d   by  a  p r o c e s s   w h e r e i n   t he   p o l y o l e f i n   i s   d i s p e r s e d   in   a  

l i q u i d   w h i c h   is   no t   a  s o l v e n t   f o r   t he   p o l y o l e f i n   a t   i t s  

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

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

d i s c h a r g i n g   t h e   r e s u l t i n g   s o l u t i o n   i n t o   a  zone   of  r e d u c e d  

t e m p e r a t u r e   and  p r e s s u r e   to   form  t he   f i b r o u s   p r o d u c t .   T h e  

l i q u i d   in  w h i c h   t he   p o l y o l e f i n   is   d i s p e r s e d   may  be  a  h a l o -  

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

c a r b o n   t e t r a c h l o r i d e ;   an  a r o m a t i c   h y d r o c a r b o n   s u c h   as  b e n z e n e ,  

t o l u e n e   or  x y l e n e ;   an  a l i p h a t i c   h y d r o c a r b o n   s u c h   as  p e n t a n e  

or  h e x a n e ;   or  an  a l i c y c l i c   h y d r o c a r b o n   s u c h   as  c y c l o h e x a n e .  

M i x t u r e s   of  t h e s e   s o l v e n t s   may  be  u s e d ,   and  w a t e r   may  be  p r e -  

s e n t   when  i t   i s   d e s i r e d   to   form  an  e m u l s i o n   of  t h e  p o l y o l e f i n .  

M o r e o v e r ,   t h e   p r e s s u r e   g e n e r a t e d   by  t h e   s o l v e n t   v a p o r s   may  b e  

a u g m e n t e d   by  a  p r e s s u r i z e d   i n e r t   gas  s u c h   as  n i t r o g e n   or  c a r -  

bon  d i o x i d e .  

The  t e m p e r a t u r e   to   w h i c h   t h e   d i s p e r s i o n   of  t h e   p o l y o l e f i n  

in  t h e   s o l v e n t   is   h e a t e d   to   form  a  s o l u t i o n   of  t h e   p o l y o l e f i n  

w i l l   d e p e n d   upon  t h e   p a r t i c u l a r   s o l v e n t   u s e d   b u t   s h o u l d   b e  

s u f f i c i e n t l y   h i g h   to   e f f e c t   d i s s o l u t i o n   of  t h e   p o l y o l e f i n .  

T e m p e r a t u r e s   in  t h e   r a n g e   of  a b u t   100°  to   a b o u t   225°C  o r d i n a r -  

i l y   w i l l   be  u s e d ,   and  t h e   c o n c e n t r a t i o n   of  t h e   p o l y o l e f i n   i n  

t h e   r e s u l t i n g   s o l u t i o n   n o r m a l l y   w i l l   be  f rom  a b o u t   5  to  a b o u t  

40%  by  w e i g h t .   The  p r e s s u r e   on  t h e   p o l y o l e f i n   s o l u t i o n   m a y  

be  f rom  a b o u t   600  to   a b o u t   1500  p . s . i . ,   p r e f e r a b l y   f rom  a b o u t  



900  to   a b o u t   1200  p . s . i .   The  o r i f i c e   t h r o u g h   w h i c h   t h e   s o l u -  

t i o n   i s   d i s c h a r g e d   w i l l   h a v e   a  d i a m e t e r   of  f rom  a b o u t   1/2  t o  

a b o u t   15  mm  and  a  l e n g t h   to   d i a m e t e r   r a t i o   of  f rom  a b o u t   1 / 5  

to   a b o u t   10  mm. 

The  p o l y o l e f i n   p u l p   shown  in  t h e   e x a m p l e s   a r e   s p u r t e d  

p o l y p r o p y l e n e   p u l p .   H o w e v e r ,   t h e r e   may  a l s o   be  u s e d   s p u r t e d  

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

of  e t h y l e n e   and  p r o p y l e n e ,   c o p o l y m e r s   of  p r o p y l e n e   and  o t h e r  

1 - o l e f i n s   such   as  1 - b u t e n e ,   4 - m e t h y l - p e n t e n e - l   and  1 - h e x e n e ,  

and  m i x t u r e s   of  any  of  t h e   a f o r e m e n t i o n e d   p o l y m e r s .  

The  p u l p   l e n g t h   d i s t r i b u t i o n   of  t h e   s p u r t e d   p o l y o l e f i n  

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

t h e   c u t b a c k   a s p h a l t   c o m p o s i t i o n .   F i b e r   l e n g t h s   a r e   c o m m o n l y  

r e p o r t e d   in  t e r m s   of  t h e i r   B a u e r - M c N e t t   c l a s s i f i c a t i o n .   U s i n g  

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

t r i b u t i o n   c o n t a i n   l e s s   t h a n   2.5%  p u l p s   r e t a i n e d   on  a  24  m e s h  

s c r e e n   and  a t   f rom  a b o u t   10%  to  a b o u t   30%  p u l p s   r e t a i n e d   on  a  

48  mesh  s c r e e n .   I f   t h e   p u l p   i s   t o o   s h o r t   t h e   v i s c o s i t y   of  t h e  

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

l o n g   t h e   a s p h a l t   c o m p o s i t i o n   b e c o m e s   lumpy  and  t h e   p u l p   i s  

h a r d   to   r e d i s p e r s e   once   t h e y   h a v e   s e p a r a t e d   f rom  t h e   c u t b a c k  

a s p h a l t .   I t   can  be  r e f i n e d   to   t h e   d e s i r e d   l e n g t h   by  any  o f  

t h e   m e t h o d s   known  in  t h e   a r t .   T y p i c a l   of  s u c h   r e f i n i n g  

m e t h o d s   i s   t he   use  of  a  d i s c   r e f i n e r .  

Thus  p r e p a r e d ,   t h e   s p u r t e d   p o l y o l e f i n   p u l p   can  be  m a d e  

w a t e r   d i s p e r s i b l e   by  d i s p e r s i n g   i t   in  an  a q u e o u s   s o l u t i o n  

c o n t a i n i n g   a  d i s p e r s i n g   a g e n t .   The  d i s p e r s i n g   a g e n t   may  b e  

c a t i o n i c ,   a n i o n i c   or  n o n i o n i c .  

T y p i c a l   of  a p p l i c a b l e   c a t i o n i c   d i s p e r s i n g   a g e n t s   a r e  
t h o s e   f o r m e d   by  t h e   c o p o l y m e r i z a t i o n   of  f rom  a b o u t   60  t o  

a b o u t   85%  by  w e i g h t   of  an  a c r y l a m i d e   h a v i n g   t h e   f o r m u l a :  

w i t h   from  a b o u t   15  to  a b o u t   40%  by  w e i g h t   of  an  a c r y l a t e   o r  



m e t h a c r y l a t e   e s t e r   h a v i n g   t h e   f o r m u l a :  

The  a m o u n t   of  e a c h   monomer   i s   b a s e d   on  t h e   t o t a l   m o n o m e r s  

c h a r g e d .   R  is   h y d r o g e n   or  m e t h y l .   R'  i s   h y d r o g e n ,   m e t h y l   o r  

e t h y l .   R"  i s   m e t h y l   or  e t h y l ,   a t   l e a s t   one  R"  b e i n g   m e t h y l  

when  X  is   t h e   m e t h y l   s u l f a t e   a n i o n .   A l t e r n a t i v e l y ,   X  can  b e  

t h e   c h l o r i d e   a n i o n .   And  n  i s   1  to   4.  When  u s i n g   t h e s e   c o -  

p o l y m e r s   as  d i s p e r s i n g   a g e n t s ,   t h e   pH  of  t h e   a q u e o u s   s o l u t i o n  

c o n t a i n i n g   them  d i s s o l v e d   t h e r e i n   i s   a d j u s t e d   to   be  in  t h e  

r a n g e   of  f rom  a b o u t   9 .5   to   a b o u t   12  e i t h e r   p r i o r   t o ,   d u r i n g  

or  a f t e r   c o n t a c t   of  t h e   p o l y o l e f i n   p u l p s   w i t h   s a i d   s o l u t i o n .  

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

a c r y l a m i d e   and  a  m e t h a c r y l a t e   e s t e r ;   more  s p e c i f i c a l l y ,   i t   i s  

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

ammonium  m e t h y l   s u l f a t e   (MTMMS).  The  a m o u n t   of  a c r y l a m i d e   i n  

t h i s   p a r t i c u l a r   c o p o l y m e r   is   66%  by  w e i g h t ,   and  t h e   amount   o f  

MTMMS  i s   34%  by  w e i g h t .  

O t h e r   o p e r a b l e   c a t i o n i c   d i s p e r s i n g   a g e n t s   i n c l u d e   t h e  

t e t r a a l k y l a m m o n i u m   h a l i d e s   s u c h   as  d o d e c y l t r i m e t h y l a m m o n i u m  

c h l o r i d e   or  b r o m i d e ,   t e t r a d e c y l t r i m e t h y l a m m o n i u m   c h l o r i d e ,  

h e x a d e c y l t r i e t h y l a m m o n i u m   i o d i d e   and  o c t a d e c y l t r i - n - b u t y l -  

ammonium  c h l o r i d e .  

R e p r e s e n t a t i v e   a n i o n i c   d i s p e r s i n g   a g e n t s   a r e   t h e   a l k y l  

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

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

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

t h e   a l k y l   s u l f a t e s ,   s u c h   as  s o d i u m   c e t y l   s u l f a t e ,   ammonium 

l a u r y l   s u l f a t e   and  s o d i u m   t r i d e c y l   s u l f a t e .  

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

a l c o h o l s   as  w e l l   as  t h e   a r y l o x y p o l y ( e t h y l e n e o x y )   a l k a n o l s ,  

s u c h   as  p h e n o x y p e n t a ( e t h y l e n e o x y ) e t h a n o l ,   p h e n o x y o c t a -  

( e t h y l e n e o x y ) e t h a n o l ,   p h e n o x y d e c a ( e t h y l e n e o x y ) e t h a n o l ,  



4 - m e t h y l p h e n o x y p e n t a ( e t h y l e n e o x y ) e t h a n o l   and  2 , 3 , 6 - t r i e t h y l -  

p h e n o x y h e p t a ( e t h y l e n e o x y ) e t h a n o l .   R e l a t e d   c o m p o u n d s   c o n t a i n -  

ing   b o t h   e t h y l e n e o x y   and  p r o p y l e n e o x y   g r o u p s   a r e   a l s o   u s e f u l  

n o n i o n i c   d i s p e r s i n g   a g e n t s .   A l l   of  t h e   a f o r e m e n t i o n e d   d i s -  

p e r s i n g   a g e n t s   a r e   u s e d   in  t he   a m o u n t s   o r d i n a r i l y   r e q u i r e d   t o  

p r o v i d e   an  e f f e c t i v e   d i s p e r s i o n   of  p u l p s   in  an  a q u e o u s   m e d i u m .  

O t h e r   m e t h o d s   of  d i s p e r s i o n   such   as  o x i d a t i o n   or  o z o n o l y s i s  

of  t h e   s p u r t e d   p o l y o l e f i n   p u l p   or  a d d i t i o n   of  a l k a l i   t r e a t e d  

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

w i l l   be  known  to  t h o s e   s k i l l e d   in  t h e   a r t .  

Once  w a t e r   d i s p e r s i b l e   s p u r t e d   p o l y o l e f i n   p u l p   i s   o b -  

t a i n e d   i t   i s   a d d e d   to   w a t e r   and  a g i t a t e d   to  form  an  a q u e o u s  

d i s p e r s i o n .   Only   a  s m a l l   a m o u n t ,   p r e f e r a b l y   up  to  a b o u t   3% 

p u l p   by  w e i g h t ,   i s   a d d e d   to  t h e   w a t e r .   I f   t o o   much  p u l p   i s  

a d d e d   t h e   d i s p e r s i o n   b e c o m e s   i m p o s s i b l e   to   pump  or  s t i r .  

The  n a t u r a l   r u b b e r   of  s y n t h e t i c   r e s i n s   w h i c h   a r e   to   b e  

p r e c i p i t a t e d   o n t o   t he   s p u r t e d   p o l y o l e f i n   p u l p   a r e   a d d e d   to   t h e  

a g i t a t e d   d i s p e r s i o n   as  a n i o n i c   l a t i c e s .   I t   i s   t h e   s w e l l i n g  

of  t h e   p r e c i p i t a t e d   n a t u r a l   r u b b e r   or  s y n t h e t i c   r e s i n   w h e n  

e x p o s e d   to   t h e   s o l v e n t   used   in  a  c u t   b a c k   a s p h a l t   w h i c h   g i v e s  

r i s e s   to   t h e   d i s p e r s i b i l i t y   of  t h e   s p u r t e d   p o l y o l e f i n   p u l p   i n  

t h e   c u t b a c k   a s p h a l t .   C o n s e q u e n t l y ,   i t   is   i m p o r t a n t   t h a t   t h e  

n a t u r a l   r u b b e r   or  s y n t h e t i c   r e s i n   be  one  t h a t   s w e l l s ,   b u t   i s  

no t   d i s s o l v e d ,   in  t he   s o l v e n t   u s e d   to   form  t h e   c u t b a c k   a s -  

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

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

b u t a d i e n e - s t y r e n e   r u b b e r   such   as  a  t e r p o l y m e r   c o n t a i n i n g   b u t a -  

d i e n e ,   s t y r e n e   and  an  a n i o n i c   monomer  s u c h   as  a c r y l i c   or  m e t h -  

a c r y l i c   a c i d ;   a  b u t a d i e n e - a c r y l o n i t r i l e   r u b b e r ;   p o l y b u t a d i e n e  

r u b b e r   or  p o l y i s o b u t y l e n e   r u b b e r .   The  l a t e x   may  a l s o   b e  

f o r m e d   f rom  a  p o l y a c r y l i c   or  p o l y m e t h a c r y l i c   a c i d   e s t e r .  

The  l a t i c e s   c o n t a i n i n g   t h e   r e s i n s   a r e   a n i o n i c .   T h i s   c a n  

be  a c h i e v e d   v i a   t he   a n i o n i c  n a t u r e   of  t h e   r e s i n   i t s e l f ,   i . e .  

a  r e s i n   c o n t a i n i n g   c a r b o x y l   f u n c t i o n a l i t y   such   as  a  c a r b o x y l -  

a t e d   b u t a d i e n e - s t y r e n e   r u b b e r ,   or  t h r o u g h   t he   use   of  an  a n i -  

o n i c   e m u l s i f i e r .   Be ing   in  such   f o r m ,   t h e   e l a s t o m e r s   r e a d i l y  

p r e c i p i t a t e   o n t o   t he   s u r f a c e   of  t he   s p u r t e d   p o l y o l e f i n   p u l p  

when  f rom  a b o u t   1%  to  a b o u t   20%,  p r e f e r a b l y   f rom  a b o u t   2%  t o  



a b o u t   12%,  by  w e i g h t   of  a  s o l i d   p r e c i p i t a t i n g   a g e n t   b a s e d   o n  

t h e   w e i g h t   of  s p u r t e d   p o l y o l e f i n   p u l p   i s   a d d e d   to   t he   d i s p e r -  

s i o n .   M e t h o d s   of  p r e c i p i t a t i n g   a n i o n i c   l a t i c e s   a r e   known  t o  

t h o s e   s k i l l e d   in  t h e   a r t .   U s e f u l   p r e c i p i t a t i n g   a g e n t s   i n c l u d e  

w a t e r - s o l u b l e   m u l t i v a l e n t   s a l t s   s u c h   as  t h o s e   of  c a l c i u m ,   b a r -  

ium,  m a g n e s i u m ,   or  a l u m i n u m   or  c a l c i u m   or  b a r i u m   h y d r o x i d e s .  

O t h e r   e x e m p l a r y   p r e c i p i t a n t s   i n c l u d e   a l u m i n u m   s u l f a t e ,   a l u m  

( h y d r a t e d   s o d i u m   a l u m i n u m   s u l f a t e ) ,   c a l c i u m   n i t r a t e   and  c a l -  

c ium  b r o m i d e .  

Once  t he   n a t u r a l   r u b b e r   or  s y n t h e t i c   r e s i n   has   b e e n  

p r e c i p i t a t e d   o n t o   t h e   s p u r t e d   p o l y o l e f i n   p u l p ,   t h e   p u l p   m a y  
be  i s o l a t e d   f rom  t h e   d i s p e r s i o n   by  c o n v e n t i o n a l   m e a n s .  



1.  A  m e t h o d   f o r   m a k i n g   s p u r t e d   p o l y o l e f i n   p u l p   w h i c h   i s  

r e a d i l y   d i s p e r s i b l e   in   h y d r o c a r b o n s   c o m p r i s i n g :   d i s p e r s i n g  

a b o u t   2%  by  t o t a l   w e i g h t   s p u r t e d   p o l y o l e f i n   p u l p   in   an  a q u e o u s  

med ium;   a d d i n g   to   t h e   d i s p e r s i o n   f rom  a b o u t   1%  to   a b o u t   2 0 % ,  

p r e f e r a b l y  f r o m   a b o u t   2  t o   a b o u t   10%  by  s o l i d   w e i g h t   b a s e d   o n  

t h e   w e i g h t   of  s p u r t e d   p o l y p r o p y l e n e   p u l p   a n i o n i c   l a t e x   w h e r e  

t h e   l a t e x   c o n t a i n s   n a t u r a l   r u b b e r   or   s y n t h e t i c   r e s i n s   w h i c h  

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

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

p u l p ;   and  i s o l a t i n g   t h e   p u l p   f rom  t h e   a q u e o u s   m e d i u m .  

2.  The  m e t h o d   in   c l a i m   1  w h e r e i n   f rom  a b o u t   2  to   a b o u t  

12%  by  s o l i d   w e i g h t   a n i o n i c   l a t e x   i s   a d d e d   t o   t h e   d i s p e r s i o n .  

3.  The  m e t h o d   of  c l a i m   1  w h e r e i n   t h e   s p u r t e d   p o l y o l e f i n  

p u l p   i s   s p u r t e d   p o l y p r o p y l e n e   p u l p .  

4.  The  m e t h o d   of  c l a i m   1,  w h e r e i n   t h e   a n i o n i c   l a t e x  

c o n t a i n s   n e o p r e n e .  

5.  The  m e t h o d   of  c l a i m   1,  w h e r e i n   t h e   a n i o n i c   l a t e x   c o n -  
t a i n s   a  c a r b o x y l a t e d   b u t a d i e n e - s t y r e n e   r u b b e r .  

6.  The  m e t h o d   of  c l a i m   4,  w h e r e i n   t h e   c a r b o x y l a t e d  

b u t a d i e n e - s t y r e n e   r u b b e r   i s   a  s t y r e n e - b u t a d i e n e - a c r y l i c   a c i d  

t e r p o l y m e r .  

7.  The  m e t h o d   of  c l a i m   1,  w h e r e i n   t h e   p r e c i p i t a t i o n   i s  

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

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

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

i d e   and  b a r i u m   h y d r o x i d e .  



8.  A  w a t e r   d i s p e r s i b l e   s p u r t e d   p o l y o l e f i n   p u l p   h a v i n g  

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

s w e l l a b l e   in  o r g a n i c   m e d i a .  

9.  The  w a t e r   d i s p e r s i b l e   s p u r t e d   p o l y o l e f i n   p u l p   o f  

c l a i m   8,  w h e r e i n   t h e   w a t e r   d i s p e r s i b l e   s p u r t e d   p o l y o l e f i n  

p u l p   i s   w a t e r   d i s p e r s i b l e   s p u r t e d   p o l y p r o p y l e n e .  

10.  The  w a t e r   d i s p e r s i b l e   s p u r t e d   p o l y o l e f i n   p u l p   o f  

c l a i m   8,  w h e r e i n   t h e   s y n t h e t i c   r e s i n   is   n e o p r e n e .  

l l .   The  w a t e r   d i s p e r s i b l e   s p u r t e d   p o l y o l e f i n   p u l p   o f  

c l a i m   8,  w h e r e i n   t h e   s y n t h e t i c   r e s i n   i s   a  c a r b o x y l a t e d  

b u t a d i e n e - s t y r e n e   r u b b e r .  

12.  The  w a t e r   d i s p e r s i b l e   s p u r t e d   p o l y o l e f i n   p u l p   o f  

c l a i m   11,  w h e r e i n   t h e   c a r b o x y l a t e d   b u t a d i e n e - s t y r e n e   r u b b e r  

i s   a  s t y r e n e - b u t a d i e n e - a c r y l i c   a c i d   t e r p o l y m e r .  

13.  An  i m p r o v e d   c u t b a c k   a s p h a l t   c o m p o s i t i o n   c o m p r i s i n g  

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

c o m p r i s e s   t he   a d d i t i o n   of  from  a b o u t   0.5%  to  a b o u t   3%  of  a  

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

r u b b e r   or  s y n t h e t i c   e l a s t o m e r   w h i c h   is   s w e l l a b l e   in  h y d r o -  

c a r b o n   s o l v e n t s .  

14.  The  c u t b a c k   a s p h a l t   of  c l a i m   13,  w h e r e i n   t h e   s p u r t e d  

p o l y o l e f i n   p u l p   i s   s p u r t e d   p o l y p r o p y l e n e   p u l p .  

15.  The  c o m p o s i t i o n   of  c l a i m   13,  w h e r e i n   t h e   s y n t h e t i c  

r e s i n   i s   n e o p r e n e .  

16.  The  c o m p o s i t i o n   of  c l a i m   13,  w h e r e i n   t h e   s y n t h e t i c  

r e s i n   i s   a  c a r b o x y l a t e d   b u t a d i e n e - s t y r e n e   r u b b e r .  

17.  The  c o m p o s i t i o n   of  c l a i m   17,  w h e r e i n   t h e   c a r b o x y l -  

a t e d   b u t a d i e n e - s t y r e n e   r u b b e r   is   a  s t y r e n e - b u t a d i e n e - a c r y l i c  

a c i d   t e r p o l y m e r .  



18.  The  c o m p o s i t i o n   of  c l a i m   14,  w h e r e i n   t h e   s p u r t e d  

p o l y p r o p y l e n e   p u l p   h a s   a  B a u e r - M c N e t t   c l a s s i f i c a t i o n   s u c h  

t h a t   l e s s   t h a n   a b o u t   1%  of  t h e   p u l p   is   r e t a i n e d   on  a  24  m e s h  

s c r e e n   and  from  a b o u t   10%  to   a b o u t   30%  of  t h e   p u l p   is   r e -  
t a i n e d   on  a  48  mesh  s c r e e n .  
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