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©  A  process  is  disclosed  for  the  preparation  of  stable 
mixtures  of  coal  and  oil  comprising  the  following  steps: 
a)  grinding  of  the  coal  down  to  a  particle  size  lower  than 

200  nm; 
b)  mixing  of  ground  coal  with  water; 
c)  mixing  of  moisturized  coal  with  oil,  a  mixture  being 

obtained  with  coal  content  not  greater  than  50%  by 
weight,  and  with  a  water  content  not  greater  than  20% 
by  weight  relatively  to  the  mixture  itself; 

d)  homogenizing  by  fine  subdivision  of  the  components  of 
the  mixture  as  under  point  (c). 
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b)  mixing  of  ground  coal  with  water; 
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weight,  and  with  a  water  content  not  greater  than  20% 
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The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  a  p r o c e s s   f o r   t h e  

p r e p a r a t i o n   of  s t a b l e   m i x t u r e s   of  c o a l   and  o i l ,   u s i n g  

w a t e r   as  the   s t a b i l i z e r   a d d i t i v e .  

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

i n g _ e x t e n t   by  t h e   need   of  s u b s t a n t i a l   i n v e s t m e n t s   h a v i n g  

to  be  done  to  t h e   p u r p o s e   of  m o d i f y   the   f u e l   c o m b u s t i o n ,  

s t o r a g e   and  h a n d l i n g   s y s t e m s .  

Due  to  t h i s   r e a s o n ,   t e c h n o l o g i e s   a r e   b e i n g   d e v e l o p -  

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

w h i c h   can  be  u s e d   w i t h   t he   same  t e c h n o l o g i e s   e m p l o y e d  

f o r   t he   t r a d i t i o n a l   f u e l   o i l s   d e r i v i n g   f rom  p e t r o l .  

One  of  such   t e c h n o l o g i e s   is   t h a t   of  p r o d u c i n g   m i x t u r e s  

of  c o a l   and  f u e l   o i l .  

Such  m i x t u r e s , i n   o r d e r   to  be  a b l e   to  r e p l a c e   f u e l  

o i l ,   must   f u l f i l   c e r t a i n   r e q u i r e m e n t s ,   s u c h   as  t he   p u m p -  

a b i l i t y   and  t he   s t a b i l i t y .  

The  p r o c e s s e s   p r e s e n t l y   used   a r e   of  two  t y p e s .  

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

g r i n d i n g   of  t he   c o a l ,   so  as  to  p r o d u c e   a  c o l l o i d a l   s u s p e n  

s i o n .   Such  a  t y p e   of  p r o c e s s   r e q u i r e s   h i g h   i n v e s t m e n t   a n d  

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

w e l l   the   use  of  e q u i p m e n t   wh ich   i s   n o t   y e t   c o m p l e t e l y  

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

The  s e c o n d   t y p e   c o n s i s t s   in  the   use   of  s u i t a b l e  

s t a b i l i z e r   a d d i t i v e s ,   and  i t s   main  d r a w b a c k s   a r e   on  o n e  

hand  the   c o s t   of  t he   a d d i t i v e s ,   on  the   o t h e r   hand  t he   n e e d  

t h a t   f o r   each   of  o i l / c o a l   c o u p l e   the   mos t   s u i t a b l e   a d d i t i v e  

i s   to  be  s e l e c t e d .  

R e c e n t l y ,   as  t he   s t a b i l i z e r   a g e n t   w a t e r   has   b e e n  

u s e d .  



A  known  p r o c e s s   u s i n g   w a t e r   as  t h e   s t a b i l i z e r   a d d i -  

t i v e   c o n s i s t s   in  g r i n d i n g   c o a l   d o w n - t o   p a r t i c l e   s i z e  

c o m p r i s e d   w i t h i n   t h e   r a n g e   of   f rom  3  to  6  mm,  m i x i n g   i t  

w i t h   w a t e r ,   m i x i n g   t h e   w a t e r - c o a l   m i x t u r e   w i t h   o i l   a n d  

f i n a l l y   g r i n d i n g   t h e   m i x t u r e   f o r m e d   down  to  0 . 5   m m .  

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

o i l   m i x t u r e s   by  means   of  w h i c h ,   b e s i d e s   r e a c h i n g   a  s u f -  

f i c i e n t l y   h i g h   s t a b i l i t y   of   t h e   m i x t u r e ,   one  has   n o t a b l y  

l o w e r   c o s t s   t h a n   by  t h e   o t h e r   p r o c e s s e s .  

The  p r o c e s s   w h i c h   i s   t h e   o b j e c t   of   t h e   p r e s e n t   i n -  

v e n t i o n   c o m p r i s e s   t he   f o l l o w i n g   s t e p s :  

a ) g r i n d i n g   of   c o a l   down  to  a  p a r t i c l e   s i z e   l o w e r   t h a n  

200  µm;  

b)  m i x i n g   of  g r o u n d   c o a l   w i t h   w a t e r ;  

c)  m i x i n g   of  m o i s t u r i z e d   c o a l   w i t h   o i l ,   a  m i x t u r e   b e i n g  

o b t a i n e d   whose   c o a l   c o n t e n t   i s   n o t   h i g h e r   t h a n   50%  b y  

w e i g h t   and  whose   w a t e r   c o n t e n t   i s   no t   h i g h e r   t h a n   20% 

by  w e i g h t   r e l a t i v e l y   to  t h e   m i x t u r e   i t s e l f ;  

d)  h o m o g e n i z i n g   of   t h e   m i x t u r e   as  u n d e r   p o i n t   (c)   by  m e a n s  

of  t h e   f i n e   s u b d i v i s i o n   t h e r e o f .  

The  h o m o g e n i z i n g   can  be  o b t a i n e d   by  means   of  t h e   i m -  

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

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

of   t h e   m i x t u r e   i t s e l f .  

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

a t   l e a s t   80%  be  of  p a r t i c l e   s i z e   l o w e r   t h a n   100  µm,  t h e n  

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

b e t w e e n   22  and  23%,  s t i l l   more   p r e f e r a b l y   of  22,2%  by  

w e i g h t   r e l a t i v e l y   to  c o a l .  

The  w a t e r   c o n t e n t   in   t h e   m i x t u r e   as  u n d e r   p o i n t   ( c )  

i s   p r e f e r a b l y   c o m p r i s e d   w i t h i n   t he   r a n g e   of   f rom  8  to  12% 



by  w e i g h t   r e l a t i v e l y   to  t he   m i x t u r e   i t s e l f .  

The  u s a b l e   o i l   can  be  f u e l   o i l .  

An  Example   i s   r e p o r t e d   to  t he   p u r p o s e   of  b e t t e r   i l -  

l u s t r a t i n g   t he   i n v e n t i o n s .  

E x a m p l e  

A  c o a l   was  g r o u n d   down  to  t he   f o l l o w i n g   g r a n u l o m e t r y :  

The  c o a l   g r o u n d   has   been   mixed   f i r s t   w i t h   w a t e r   i n  

an  amount   of  a b o u t   22 .2%  by  w e i g h t   r e l a t i v e l y   to  the   c o a l  

and  t h e n   w i t h   h e a v y   f u e l   o i l ;   t he   m i x t u r e   f o r m e d   has  b e e n  

h o m o g e n i z e d   by  means   of  t h e   e m u l s i f i e r   e q u i p m e n t   s c h e m a -  

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

t i o n   of  wh ich   i s   now  g i v e n .  

The  m i x t u r e   of  c o a l ,   o i l   and  w a t e r   (1)  e n t e r s ,   d e l i -  

v e r e d   u n d e r   p r e s s u r e ,   t he   e q u i p m e n t ,   r u n s   t h r o u g h   the   f e e d  

ing   d u c t   ( 2 ) ,   t h e n   t h r o u g h   t h e   c o n v e r g e n t   c o n e - f r u s t u m  

s h a p e d   d u c t   ( 3 ) ,   s u b s e q u e n t l y   at   h i g h   s p e e d   t h r o u g h   t h e  

d u c t   of  c o n s t a n t   s e c t i o n   ( 4 ) ,   and  p e n e t r a t e s   t h e n   i n t o  

a  c h a m b e r   ( 5 ) ,   c a l l e d   p l e n u m   c h a m b e r ,   of  c y l i n d r i c a l   s h a p e  

w i t h   m o v a b l e   a d j u s t a b l e   b o t t o m   ( 6 ) ,   g o i n g   to   c o l l i d e   w i t h  

t h e   same  b o t t o m   of  s a i d   c h a m b e r .  

A f t e r   t he   c o l l i s i o n ,   t h e   m i x t u r e   p a s s e s   f rom  t h e   p l e  

num  c h a m b e r   t h r o u g h   a  p l u r a l i t y   of  h o l e s   (7)  u n i f o r m l y   d i s  

t r i b u t e d   in  the   l a t e r a l   w a l l   (8)  of  s a i d   c h a m b e r   i n t o   a  

d i s c h a r g e   c h a m b e r   (9)   a n n u l a r   and  c o a x i a l   to  t he   s a i d   p l e -  

num  c h a m b e r   and  l e a v e s   (10)   t he   d e v i c e .  

The  d i s c h a r g e   c h a m b e r   i s   b o u n d e d   by  t he   o u t e r   w a l l  

of  the   p lenum  c h a m b e r   and  by  a  c y l i n d r i c a l   m a n i f o l d   ( 1 1 ) .  

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



d u c t   of   c o n s t a n t   s e c t i o n   a r e   made  in  two  b l o c k s   (12 )   a n d  

( 1 3 ) .  

The  m o v a b l e   a d j u s t a b l e   b o t t o m   a l l o w s   t h e   l e n g t h   a n d  

o b v i o u s l y   t h e   vo lume   of  t h e   p l e n u m   c h a m b e r   to  be  v a r i e d  

a b o v e   a l l   on  t h e   b a s i s   of  t h e   f l o w   r a t e   and  of  t h e   c o m -  

p o s i t i o n   o f   t h e   m i x t u r e .  

W i t h   ( 1 4 )   a  nu t   i s   s c h e m a t i c a l l y   shown  f o r   t h e   l o c k -  

i n g   of   t h e   m o v a b l e   b o t t o m   of   t h e   p l e n u m   c h a m b e r ,   w i t h   ( 1 5 )  

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

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

The  d i m e n s i o n s   of  t h e   e m u l s i f i e r   u s e d   a r e   t h e   f o l l o w -  

i n g :  

a n g l e   b e t w e e n   t h e   m a j o r   b a s e   and  t h e   l a t e r a l  

w a l l   o f   t h e   c o n e - f r u s t u m   s h a p e d   d u c t   6 0 °  

The  d i a m e t e r   of  t he   p l e n u m   c h a m b e r   and  t h e   d i a m e t e r  

-  of   t h e   c o n s t a n t - s e c t i o n   d u c t   h a v e   been   so  s e l e c t e d ,   as  t o  

o b t a i n   a  5  b a r   d rop   in  m i x t u r e   p r e s s u r e   b e t w e e n   t h e   i n l e t  

of  t h e   c o n s t a n t - s e c t i o n   d u c t   and  t he   p l e n u m   c h a m b e r .  

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

been   o b t a i n e d :  



1.  P r o c e s s   f o r   the   p r e p a r a t i o n   of  s t a b l e   c o a l / o i l  

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

s t e p s :  

a.)  g r i n d i n g   of  c o a l   down  to  a  p a r t i c l e   s i z e   l o w e r   t h a n  

200  µm; 

b)  m i x i n g   of   g r o u n d   c o a l   w i t h   w a t e r ;  

c)  m i x i n g   of  m o i s t u r i z e d   c o a l   w i t h   o i l ,   a  m i x t u r e   b e i n g  

o b t a i n e d   whose  c o a l   c o n t e n t   i s   no t   h i g h e r   t h a n   50%  b y  

w e i g h t   and  whose  w a t e r   c o n t e n t   i s   no t   h i g h e r   t h a n   20% 

by  w e i g h t   r e l a t i v e l y   to  t h e   m i x t u r e   i t s e l f ;  

d)  h o m o g e n i z i n g   of  t he   m i x t u r e   as  u n d e r   p o i n t   (c)   by  m e a n s  

of  t h e   f i n e   s u b d i v i s i o n   t h e r e o f .  

2.  P r o c e s s   a c c o r d i n g   to  c l a i m   1  w h e r e i n   80%  of  c o a l  

i s   g r o u n d   down  to  a  p a r t i c l e   s i z e   l o w e r   t h a n   100  µm  a n d  

w a t e r   i s   a d m i x e d   to  c o a l   in  an  a m o u n t   c o m p r i s e d   w i t h i n  

the   r a n g e   o f  f r o m   22  and  23%  by  w e i g h t   r e l a t i v e l y   t o  

c o a l .  

3.  P r o c e s s   a c c o r d i n g   to  c l a i m   1,  w h e r e i n   t he   f i n e  

s u b d i v i s i o n   of  t h e   c o m p o n e n t s   t a k e s   p l a c e   by  means   o f   t h e  

i m p a c t   of  t h e   m i x t u r e   a g a i n s t   a  s u r f a c e .  

4.  P r o c e s s   a c c o r d i n g   to   c l a i m   3,  w h e r e i n   t he   i m p a c t  

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

t u r e .  

5.  P r o c e s s   a c c o r d i n g   to  c l a i m   1,  w h e r e i n   the   o i l  

mixed  w i t h   m o i s t u r i z e d   c o a l   i s   f u e l   o i l .  

6.  P r o c e s s   a c c o r d i n g   to  c l a i m   2,  w h e r e i n   w a t e r   i s  

a d m i x e d   to  c o a l   in  an  a m o u n t   of   22.2%  by  w e i g h t   r e l a t i -  

v e l y   to  c o a l .  

7.  P r o c e s s   a c c o r d i n g   to  c l a i m   1,  w h e r e i n   w a t e r   i s  

c o m p r i s e d   w i t h i n   the   r a n g e   of  f rom  8  to  12%  by  w e i g h t  



r e l a t i v e l y   to  t h e   t o t a l   m i x t u r e .  
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