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©  Equipment  for  stabilizing  mixtures  of  coal,  oil  and  water. 
  A  static  equipment  for  stabilizing  mixtures  of  coal,  oil 
and  water  is  disclosed,  which  comprises  a  feeding  duct  in 
communication  with  a  convergent  cone  frustum  shaped 
duct,  which  continues  into  a  constant-section  duct  leading  to 
a  chamber  [chamber  (a)]  whose  transversal  dimensions  are 
greater  than  those  of  the  constant-section  duct,  wherein  the 
chamber  (a)  has  a  volume  which  can  be  varied  as  required, 
by  means  of  a  movable  adjustable  bottom  and  is  provided  on 
its  side  wall  with  a  set  of  holes,  said  holes  placing  the 
chamber  (a)  in  communication  with  a  discharge  chamber 
[chamber  (b)]  annular  and  coaxial  with  the  chamber  (a). 



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  s t a t i c   e m u l s i f i e r  

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

o i l .  

In  t he   p r e s e n t   s t a t e   of  t he   a r t ,   no  s t a t i c   e m u l s i f i e r s  

e x i s t   f o r   use   f o r   m i x t u r e s   of  c o a l   and  o i l .  

I t   i s   h o w e v e r   known  an  e m u l s i f y i n g   d e v i c e   s u i t a b l e  

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

For  t h e   d e s c r i p t i o n   of  such   a  d e v i c e   we  a v a i l   o u r -  

s e l v e s   of  h e r e t o   a t t a c h e d   f i g .   1 .  

Such  a  d e v i c e   i s   c o n s t i t u t e d   by  a  c o n v e r g e n t   c o n i c a l  

d u c t   ( 1 ) ,   f o l l o w e d   by  a  s h o r t   l e n g t h   of  c o n s t a n t - s e c t i o n  

d u c t   (2)  e n d i n g   i n t o   a  p l enum  c h a m b e r   (3)  of  c y l i n d r i c a l  

s e c t i o n   in  c o m m u n i c a t i o n   w i t h   a  d i s c h a r g e   d u c t   ( 4 ) .  

The  m i x t u r e   to  be  e m u l s i f i e d   (5)  d e l i v e r e d   u n d e r  

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

the   s h o r t   d u c t   of  c o n s t a n t   s e c t i o n   and  e n t e r s   t h e n   t h e  

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

m i x t u r e   o c c u r s ,   the   e m u l s i f i e d   m i x t u r e   l e a v i n g   (6)  t h e  

d e v i c e   t h r o u g h   t he   d i s c h a r g e   d u c t .  

The  d e v i c e   o p e r a t e s   on  the   b a s i s   of  t he   s u p e r i m p o s i -  

t i o n   of  a  p l u r a l i t y   of  p h y s i c a l   p h e n o m e n a   whose   e f f e c t  

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

o r i g i n a t i n g   a  h o m o g e n e o u s   e m u l s i o n .  

S a i d   d e v i c e   is   p o o r l y   s u i t a b l e   to  s t a b i l i z e   m i x t u r e s  

of  c o a l ,   f u e l   o i l   and  w a t e r .  

A  s t a t i c   e q u i p m e n t   s u i t a b l e   t o  h o m o g e n i z e   above   a l l  

m i x t u r e s   of  c o a l ,   o i l   and  w a t e r   has  been   f o u n d ,   w h i c h  

a l l o w s   a  s t a b l e   m i x t u r e   to  be  o b t a i n e d .  

The  e q u i p m e n t   which   is   the   o b j e c t   of  t he   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   a  f e e d i n g   d u c t   in  c o m m u n i c a t i o n   w i t h  



a  d u c t   o f   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 ,   w h i c h   c o n t i n u e s  

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

[ c h a m b e r   ( a ) ]   w h o s e   t r a n s v e r s a l   d i m e n s i o n s   a r e   g r e a t e r  

t h a n   t h o s e   of  t h e   c o n s t a n t - s e c t i o n   d u c t ,   w h e r e i n   t h e  

c h a m b e r   (a)   has   a  v o l u m e   w h i c h   can  be  v a r i e d   as  r e q u i r  

ed  by  means   of  a  m o v a b l e   a d j u s t a b l e   b o t t o m   and  i s   p r o -  

v i d e d   in   i t s   l a t e r a l   w a l l   w i t h   a  s e t   of   h o l e s ,   s a i d  

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

d i s c h a r g e   c h a m b e r   [ c h a m b e r   (b )3   a n n u l a r   and  c o a x i a l  

w i t h   t h e   c h a m b e r   ( a ) .  

The  a n g l e   b e t w e e n   t h e   g r e a t e r   b a s e   and  t h e   l a t e r a l  

s u r f a c e   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   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   50°  and  70°  and  more  p r e f e r a b l y   i s   i n  

t h e   r e g i o n   of  6 0 ° .  

The  c h a m b e r   ( a ) ,   p l e n u m   c h a m b e r ,   i s   p r e f e r a b l y   of  c y -  

l i n d r i c a l   s h a p e .  

The  f e e d i n g   d u c t ,   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   and  the   c o n s t a n t - s e c t i o n   d u c t   can  be  provided  in  a  

s i n g l e   m e t a l   b l o c k   or  in  two  or  more  m e t a l   b l o c k s .  

The  d i a m e t e r   of  t h e   c h a m b e r   (a)   and  t h e   d i a m e t e r   o f  

t h e   c o n s t a n t - s e c t i o n - d u c t   a r e   so  s e l e c t e d   as  to   o b t a i n  

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 h e  

c h a m b e r   (a)   a  d r o p   of  m i x t u r e   p r e s s u r e   g r e a t e r   t h e n   3 

b a r ,   more   p r e f e r a b l y   of  a b o u t   5  b a r .  

For   s i m p l e n e s s '   s a k e   in  e q u i p m e n t   c o n s t r u c t i o n ,   i t  

can   be  p r e f e r a b l e   to   s e l e c t  t h e   d i a m e t e r   of  t he   p l e n u m  

c h a m b e r   e q u a l   to  t h e   d i a m e t e r  o f   t h e   f e e d i n g   d u c t .  

The  e q u i p m e n t   b e i n g   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   s h a l l   be  now  i l l u s t r a t e d   w i t h   r e f e r e n c e   to  h e r e t o  

a t t a c h e d   f i g .   2  w h i c h   r e p r e s e n t s   an  e m b o d i m e n t   t h e r e o f ,  

w h i c h   i s   no t   to  be  c o n s i d e r e d   as  a  l i m i t a t i o n   of  t he   i n -  



v e n t i o 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  

i g n   d u c t   ( 2 ) ,   t h e n   t h r o u g h   t he   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   a t   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  

t h e   c h a m b e r   (5)  [ c h a m b e r   ( a ) ] ,   c a l l e d   p l e n u m   c h a m b e r ,   o f  

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

B e c a u s e   of  t he   c o l l i s i o n   of  t he   m i x t u r e   w i t h   the   b o t -  

tom  of  the   c h a m b e r   a  f i n e   s u d d i v i s i o n   o c c u r s   of  the   c o m -  

p o n e n t s   of  t he   m i x t u r e ,   t h e   h o m o g e n i z i n g   of  t he   same  m i x -  

t u r e   b e i n g   t h u s   o b t a i n e d .   The  m i x t u r e ,   a f t e r   h a v i n g   b e e n  

h o m o g e n i z e d ,   p a s s e s   from  t he   p l e n u m   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   t h e   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  the   s a i d   p l e n u m   c h a m b e r   a n d  

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   is   b o u n d e d  b y   the   o u t e r   w a l l  

of  t h e   p l enum  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   the   l e n g t h   a n d  

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

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

p o s i t i o n   of  the   m i x t u r e .  

T h e r e   is   s c h e m a t i c a l l y   shown  w i t h   (14)   a  nut   f o r   t h e  

l o c k i n g   of  t he   m o v a b l e   b o t t o m   of  t he   p l e n u m   c h a m D e r ,  

w i t h   (15)   t he   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 he   l a t e r a l   w a l l   of  t he   c o n e - f r u s t u m   s h a p e d   d u c t .  



An  e x a m p l e   i s   now  r e p o r t e d   h a v i n g   t h e   p u r p o s e   o f  

i l l u s t r a t i n g   t h e   u s e   of  t he   e q u i p m e n t   w h i c h   i s   t h e   o b j e c t  

of  t h e   i n v e n t i o n .  

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

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

in  f i g .   2 .  

The  m o s t   r e p r e s e n t a t i v e   d i m e n s i o n s   of  t he   e q u i p m e n t  

a r e :  

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   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   6 0 °  

The  d i a m e t e r   of  t h e   p l e n u m   c h a m b e r   a n d  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   have   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 r o p   in  m i x t u r e   p r e s s u r e   b e t w e e n   the   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 h e   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 he   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.  S t a t i c   e q u i p m e n t   f o r   s t a b i l i z i n g   m i x t u r e s   o f  

c o a l ,   o i l   and  w a t e r ,   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  

a  f e e d i n g   d u c t   in  c o m m u n i c a t i o n   w i t h   a  d u c t   of  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 ,   w h i c h   c o n t i n u e s   i n t o   a  d u c t   of  c o n s a n t  

s e c t i o n ,   l e a d i n g   to   a  c h a m b e r   [ c h a m b e r   ( a ) ]   whose   t r a n s -  

v e r s a l   d i m e n s i o n s   a r e   g r e a t e r   t h a n   t h o s e   of   t h e   c o n s t a n t -  

s e c t i o n   d u c t ,   w h e r e i n   t h e   c h a m b e r   (a )   h a s   a  v o l u m e   w h i c h  

can  be  v a r i e d   as  r e q u i r e d   by  means  of   a  m o v a b l e   a d j u s t a b l e  

b o t t o m   and  i s   p r o v i d e d   in  i t s   s i d e   w a l l   w i t h   a  s e t   o f  

h o l e s ,   s a i d   h o l e s   p l a c i n g   the   c h a m b e r   (a )   in  c o m m u n i c a -  

t i o n   w i t h   a  d i s c h a r g e   c h a m b e r   [ c h a m b e r   ( b ) ]   a n n u l a r   a n d  

c o a x i a l   w i t h   t h e   c h a m b e r   ( a ) .  

2.  E q u i p m e n t   a c c o r d i n g   to  c l a i m   1,  w h e r e i n   t h e   c h a m -  

b e r   (a )   i s   a  c y l i n d r i c a l   c h a m b e r .  

3.  E q u i p m e n t   a c c o r d i n g   to  c l a i m   1,  w h e r e i n   t h e   f e e d -  

i n g   d u c t ,   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   and  t h e  

c o n s t a n t - s e c t i o n   d u c t   a r e   p r o v i d e d   in  a  s i n g l e   m e t a l   b l o c k .  

4.  E q u i p m e n t   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 e e d -  

i ng   d u c t ,   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   and  t h e  

c o n s t a n t - s e c t i o n   d u c t   a r e   p r o v i d e d   in  two  or  more  m e t a l  

b l o c k s .  

5.  E q u i p m e n t   a c c o r d i n g   to  c l a i m   1,  w h e r e i n   t h e   a n g l e  

b e t w e e n   t h e   g r e a t e r   b a s e   of  the   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   l a t e r a l   s u r f a c e   of  s a i d   d u c t   i s   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  50°  and  7 0 ° .  

6.  E q u i p m e n t   a c c o r d i n g   to  c l a i m   5,  w h e r e i n   t h e   a n g l e  

i s   in  the   r e g i o n   o f   6 0 ° .  

7.  E q u i p m e n t   a c c o r d i n g   to  c l a i m   2,  w h e r e i n   t h e   d i a -  

m e t e r   of  t he   c y l i n d r i c a l   c h a m b e r   (a)   i s  e q u a l   to  t h e   d i a -  

m e t e r   of  t h e   f e e d i n g   d u c t .  



8.  E q u i p m e n t   as  d i s c l o s e d   and  r e p r e s e n t e d .  
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