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if4)  Process  for  improving  the  recovery  of  clean  coal  from  flotation  circuits. 

Adding  an  effective  amount  of  a  water  soluble,  partially 
hydrolyzed  polyacrylamide  to  the  coal  being  processed  to  de- 
crease  the  amount  of  the  clay  being  floated  and  removed  from 
the  cells  with  the  fine  coal. 



B a c k g r o u n d   of   t h e   I n v e n t i o n  

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

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

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

by  p r o c e s s i n g   raw  c o a l .   G e n e r a l l y ,   t h e   f l o t a t i o n  

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

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

j i g s ,   d e w a t e r i n g   s c r e e n s ,   s i e v e   b e n d s   and   c y c l o n e s .  

The  f e e d   i s   n o r m a l l y   28  x  0  mesh   and  c o n t a i n s   4  t o  

12  p e r c e n t   s o l i d s .  

The  f l o t a t i o n   c i r c u i t   c o n s i s t s   of  f o u r  t o   e i g h t  

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

p o r t i o n a l   t o   t h e   t o t a l   t o n n a g e   to   be  p r o c e s s e d .   T h e  

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

a  v a c u u m   f i l t e r   w h e r e   i t   i s   c o n c e n t r a t e d   to   a p p r o x i -  

m a t e l y   75  t o   80  p e r c e n t   s o l i d s .   The  t a i l i n g s   f r o m  

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

or   a  r e f u s e   v a c u u m   f i l t e r .   D u r i n g   t h e   f l o t a t i o n  

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

o f t e n   b e c o m e s   e n t r a p p e d   in   a n d / o r   a d s o r b e d   on  t h e  

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



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

A c c o r d i n g l y ,   i t   i s   an  o b j e c t   of  t h i s   i n v e n t i o n  

to  i m p r o v e   t h e   o p e r a t i o n   of  t h e   c o a l   f l o t a t i o n  

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

I t   i s   a n o t h e r   o b j e c t   of  t h i s   i n v e n t i o n   to   i m p r o v e  

t h e   o p e r a t i o n   of  t h e   c o a l   f l o t a t i o n   c i r c u i t   by  i m -  

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

I t   i s   a n o t h e r   o b j e c t   of  t h i s   i n v e n t i o n   to   i m p r o v e  

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

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

T h e s e   and  o t h e r   o b j e c t s   of  t h i s   i n v e n t i o n   a r e  

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

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

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

The  p o l y m e r   may  be  a d d e d   to   t h e   f e e d   to   t h e  

f l o t a t i o n   c i r c u i t   or  to   t h e   i n d i v i d u a l   c e l l s   by  c o n -  

v e n t i o n a l   f e e d i n g   means   and  i t   i s   b e l i e v e d   t h a t   i t  

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

The  p o l y m e r   may  be  u s e d   in   d o s a g e s   of  b e t w e e n   0 . 0 2 5  

and  1  p o u n d   p e r   t o n ,   p r e f e r a b l y   a t   l e a s t   0 . 0 5   p o u n d s  

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

f e e d .  

S u i t a b l e   p o l y m e r s   w h i c h   may  be  u s e d   in   a c c o r d a n c e  

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

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

of  h y d r o l y s i s   of   f r o m   1  p e r c e n t   to   50  p e r c e n t   and  a  



m o l e c u l a r   w e i g h t   of  a t   l e a s t   5 0 , 0 0 0 ,   and  p r e f e r a b l y  

a t   l e a s t   1 , 0 0 0 , 0 0 0 .  

The  f o l l o w i n g   e x a m p l e s   w i l l   i l l u s t r a t e   t h i s  

i n v e n t i o n .  

E x a m p l e   1 

A  s e r i e s   of  f l o t a t i o n   t e s t s   w e r e   c o n d u c t e d .  

The  o b j e c t i v e s   of  t h e   t e s t s   w e r e   to   r e d u c e   t h e   a s h  

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

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

u s e d   in   t h e   f l o t a t i o n   c i r c u i t .   The  r e s u l t s   o f  

t h e s e   t e s t s   a r e   s e t   f o r t h   in   T a b l e   I .  



E x a m p l e   2 

A  s i m i l a r   s e r i e s   of   f l o t a t i o n   t e s t s   w e r e   c o n -  

d u c t e d   and  t h e   r e s u l t s   of  t h e s e   t e s t s   a r e   s e t   f o r t h  

in  T a b l e   I I .  







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

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

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

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

t h e   a m o u n t   of  t h e   c l a y   b e i n g   f l o a t e d   and  r e m o v e d   f rom  t h e  

c e l l s   w i t h   t h e   f i n e   c o a l .  
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