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(55)  Combustion  method  and  power  plant. 
@  Method  of  improving  the  utilization  of  a  sulphur  absorb- 
ing  material  in  a  power  plant  for  the  combustion  of  a  sulphur- 
containing  fuel  in  a  fluidized  bed  (14)  of  paniculate  material 
containing  sulphur  absorbent.  According  to  the  invention  un- 
consumed  absorbent  in  the  interior  part  of  the  particles  of  the 
bed  material  is  exposed  by  blowing  gas  into  the  bed  (14) 
through  special  grinding  nozzles  (41  )  at  a  higher  velocity  than 
combustion  air  through  the  fluidizing  nozzles  (30).  The  gas 
pressure  shall  be  so  high  that  powerful  gas  jets  are  produced 
so  that  bed  material  particles  are  accelerated  to  a  high 
velocity  and,  upon  collision  with  other  particles,  are  disin- 
tegrated.  In  a  power  plant  for  carrying  out  the  method  the 
grinding  nozzles  (41  )  are  located  at  the  lower  part  of  the  com- 
bustion  chamber  (12),  preferably  between  its  bottom  (27)  and 
a  tube  bundle  (40)  in  the  combustion  chamber  (12). 
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ASEA  STAL  AB 
S-  612  20  F i n s p o n g   /  S w e d e n  

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

t h e   m e t h o d  

The  i n v e n t i o n   r e l a t e s   to   a  m e t h o d   o f   i m p r o v i n g   t h e   u t i l i z a -  

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

c o r d i n g   to   t h e   p r e c h a r a c t e r i s i n g   p a r t   of  c l a i m   1  .  The  i n v e n -  

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

5  m e t h o d .  

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

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

s p h e r i c   p r e s s u r e ,   t h a t   i s ,   a  s o - c a l l e d   PFBC  p l a n t .   The  f l u -  

10  i d i z e d   bed  c o n s i s t s   of   a  p a r t i c u l a t e   m a t e r i a l ,   w h i c h   a t  

l e a s t   p a r t l y   c o n s i s t s   of  a  s u l p h u r   a b s o r b e n t .   P r o v i s i o n s   a r e  

made  f o r   r e m o v i n g   c o n s u m e d   s u l p h u r   a b s o r b e n t   f rom  t h e   b e d .  

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

15  t a i n i n g   c o a l   in   a  c o m b u s t i o n   c h a m b e r   w i t h   a  f l u i d i z e d   b e d ,  
l i m e   or  d o l o m i t e   i s   u s e d   as   bed   m a t e r i a l   and  s u l p h u r   a b -  

s o r b e n t .   D u r i n g   c o m b u s t i o n   of  t h e   f u e l   in  t h e   b e d ,   c o m -  

b u s t i o n   g a s e s   w i l l   make  i n t i m a t e   c o n t a c t   w i t h   t h e   bed  m a t e -  

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

20  g y p s u m ,   C a S O . .   The   r e a c t i o n   t a k e s   p l a c e   on  t h e   s u r f a c e   o f  

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

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

t w e e n   c o m b u s t i o n   g a s e s   and  a b s o r b e n t   d i f f i c u l t   or  i m p o s s i -  
2 5  
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b l e .   T h i s   m e a n s   t h a t   n o t   a l l   t h e   a b s o r b e n t   w i l l   be  u t i l i z e d  

and   t h a t   bed  m a t e r i a l   c o n t a i n i n g   n o n - u t i l i z e d   a b s o r b e n t   w i l l  

be  l e f t ,   w h i c h   m u s t   be  r e m o v e d   f r o m   t h e   c o m b u s t i o n   c h a m b e r .  

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

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

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

f o r   p r o c u r i n g   and   d e p o s i t i n g   c o n s u m e d   bed  m a t e r i a l .   T h i s  

p r i o r   a r t   i s   d i s c l o s e d   i n   m o r e   d e t a i l   in   U S - A - 4   421  0 3 6 .  

The  o b j e c t   of  t h e   i n v e n t i o n   i s   to   d e v e l o p   a  m e t h o d   a n d   a  

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

t i o n e d   k i n d   w i t h   a  c o n s i d e r a b l y   i n c r e a s e d   u t i l i z a t i o n   of   t h e  

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

To  a c h i e v e   t h i s   a im  t h e   i n v e n t i o n   s u g g e s t s   a  m e t h o d   a c c o r d -  

i n g   to   t h e   i n t r o d u c t o r y   p a r t   of  C l a i m   1  ,  w h i c h   i s   c h a r a c t e r -  

i z e d   by  t h e   f e a t u r e s   o f   t h e   c h a r a c t e r i z i n g   p a r t   of   C l a i m   1 .  

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

f e a t u r e s   of   t h e   C l a i m s   2  t o   4 .  

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

i n v e n t i o n   i s   c h a r a c t e r i z e d   by  t h e   f e a t u r e s   of  C l a i m   5 .  

F u r t h e r   d e v e l o p m e n t s   of   t h i s   p o w e r   p l a n t   a r e   c h a r a c t e r i z e d  

by  t h e   f e a t u r e s   of  t h e   C l a i m s   6  t o   9 .  

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

r i a l ,   w h i c h   may  h a v e   a  s i z e   of   b e t w e e n   a b o u t   0 . 5   and   6  mm, 

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

t h e   b e d   t h r o u g h   s p e c i a l   g r i n d i n g   n o z z l e s .   T h i s   b l o w i n g   i n   o f  

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

a t   a  g r e a t   v e l o c i t y   a n d   t o   be  d i s i n t e g r a t e d   t o   a  c e r t a i n   e x -  

t e n t ,   so  t h a t   u n c o n s u m e d   s u l p h u r   a b s o r b e n t   p r e s e n t   in   t h e  

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

w i t h   c o m b u s t i o n   g a s e s ,   a b s o r b s   s u l p h u r .   G r o u n d - d o w n   bed   m a -  
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t e r i a l   l e a v i n g   t h e   bed   t o g e t h e r   w i t h   t h e   c o m b u s t i o n   g a s e s ,  
a r e   s e p a r a t e d   in   g a s   c l e a n e r s   and  r e m o v e d .   The  g r i n d i n g   i s  

s u i t a b l y   r e g u l a t e d   so  t h a t   t h e   same  a m o u n t   of  bed  m a t e r i a l  

i s   g r o u n d   down  as  i s   s u p p l i e d   to   t h e   b e d .   In  t h i s   way,   t h e  

5  bed  d e p t h   can  be  k e p t   a t   t h e   d e s i r e d   l e v e l   in  t h e   c a s e   o f  

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

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

b e r ,   b e l o w   t h e   r e g i o n   c o n t a i n i n g   c o o l i n g   t u b e s .   The  r e a s o n s  
f o r   t h i s   a r e ,   on  t h e   one  h a n d ,   to   e l i m i n a t e   e r o s i o n   on  t h e  

10  c o o l i n g   t u b e s   and ,   on  t h e   o t h e r   h a n d ,   to  e x t e n d   t h e   d w e l l  

t i m e   of  t he   s m a l l   p a r t i c l e s   f o r m e d   in   t he   bed  as  l o n g   a s  

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

away  by  t h e   c o m b u s t i o n   g a s e s .  

15  Gas  j e t s   f rom  two  or   more   n o z z l e s   may  s u i t a b l y   be  d i r e c t e d  

s u c h   t h a t   t h e y   i n t e r s e c t   or   c o n v e r g e   w i t h   e a c h   o t h e r ,   r e -  

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

l o c i t y .   The  g r i n d i n g   c a p a c i t y   i s   t h e r e b y   s t r e n g t h e n e d .   T h e  

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

20  c o m b u s t i o n   of  t h e   f u e l ,   or  of  o x y g e n - p o o r   g a s   w h i c h   c o m -  

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

b u s t i o n   a i r   or  c o m b u s t i o n   g a s e s   l e a v i n g   t he   g a s   t u r b i n e   o r  
t h e   w a s t e   h e a t   b o i l e r   can   be  u t i l i z e d .   In  t h o s e   c a s e s   w h e r e  

t h e   u s e   of  a i r   t e n d s   to  g i v e   t o o   h i g h   a  l o c a l   bed  t e m p e r a -  
25  t u r e   w i t h   an  e n s u i n g   h a r m f u l   f o r m a t i o n   of  s l a g ,   o x y g e n - p o o r  

gas   i s   u s e d .   The  g a s   i s   c o m p r e s s e d   t o   s u c h   a  p r e s s u r e   t h a t   a  

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

a t   t h e   n o z z l e   o r i f i c e .  

3  0  In  a  p l a n t ,   t h e   c o m b u s t i o n   c h a m b e r   c o m p r i s e s   a t   l e a s t   o n e  
b u t   s u i t a b l y   a  p l u r a l i t y   o f   g r i n d i n g   n o z z l e s   f o r   d i s i n t e -  

g r a t i n g   a b s o r b e n t   m a t e r i a l   p a r t i c l e s .   The  n o z z l e s   may  be  l o -  

c a t e d   s u c h   t h a t   t h e   g a s   j e t s   i n t e r s e c t   e a c h   o t h e r   or  c o n -  

v e r g e   w i t h   e a c h   o t h e r .   The  g a s   may  c o n s i s t   of  a i r   or  o x y g e n -  
35  p o o r   c o m b u s t i o n   g a s .   In  a  PFBC  p l a n t   w i t h   a  c o m b u s t i o n   c h a m -  

b e r   w h i c h   i s   e n c l o s e d   w i t h i n   a  p r e s s u r e   v e s s e l   and  s u r -  
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r o u n d e d   by  c o m p r e s s e d   c o m b u s t i o n   a i r ,   p a r t   of  t h i s   c o m -  
b u s t i o n   a i r   may  be  f u r t h e r   c o m p r e s s e d   in   a  b o o s t e r   c o m p r e s -  
s o r   and   be  s u p p l i e d   t o   t h e   g r i n d i n g   n o z z l e s .  

5  The   i n v e n t i o n   w i l l   now  be  d e s c r i b e d   in   g r e a t e r   d e t a i l   w i t h   I 

r e f e r e n c e   to   t h e   a c c o m p a n y i n g   d r a w i n g s   s h o w i n g   -  by  way  o f   ' 

e x a m p l e   -  i n  

F i g u r e   1  s c h e m a t i c a l l y   a  PFBC  p o w e r   p l a n t   a c c o r d i n g   to   t h e  

0  i n v e n t i o n ,   | 

f 
F i g u r e   2  a  h o r i z o n t a l   s e c t i o n   of   a  c o m b u s t i o n   c h a m b e r   e x -  

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

In   t h e   f i g u r e s ,   11  d e s i g n a t e s   a  p r e s s u r e   v e s s e l ,   12  a  c o m -  

b u s t i o n   c h a m b e r   and   1 3 a   c l e a n e r   of  c y c l o n e   t y p e   e n c l o s e d  

w i t h i n   t h e   p r e s s u r e   v e s s e l   11 .   O n l y   one  c y c l o n e   i s   s hown ,   : 

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

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

o f   s e r i e s - c o n n e c t e d   c y c l o n e s .   F u e l   i s   b u r n t   in   a  f l u i d i z e d  

b e d   14  i n   t h e   c o m b u s t i o n   c h a m b e r   12.   The  bed  14  c o n s i s t s   o f  

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

o r   d o l o m i t e .   The   m a i n   p a r t   of   t h i s   m a t e r i a l   u s u a l l y   h a s   a  

g r a i n   s i z e   of  b e t w e e n   0 . 5   a n d   5 . 0   mm.  The  c o m b u s t i o n   g a s e s  
a r e   c o l l e c t e d   i n   t h e   f r e e b o a r d   15  and   f l o w   t h r o u g h   t h e   c o n -  
d u i t   1  6  t o   t h e   c l e a n e r   13 ,   w h e r e   d u s t   i s   s e p a r a t e d ,   and  f r o m   ! 

t h e   c l e a n e r   13  v i a   t h e   c o n d u i t   1  7  t o   a  t u r b i n e   18  and   f rom  j 

t h e r e ,   f o r   e x a m p l e ,   t o   a  w a s t e   g a s   b o i l e r   ( n o t   s h o w n ) .   S e p a -   j 

r a t e d   d u s t   i s   f e d   o u t   f r o m   t h e   c l e a n e r   13  t h r o u g h   t h e   c o n -  
d u i t   2  0  a n d   t h e   p r e s s u r e   r e d u c i n g   f e e d i n g - o u t   d e v i c e   and  ; 

o c o o l e r   21  t o   a  r e c e i v i n g   c o n t a i n e r   ( n o t   s h o w n ) .   The  t u r b i n e   ! 

1  8  d r i v e s   a  c o m p r e s s o r   22  a n d   a  g e n e r a t o r   23  v i a   a  c o u p l i n g  
2  4,  t h e   g e n e r a t o r   23  f e e d i n g   o u t   e n e r g y   o n t o   an  e l e c t r i c i t y  

s u p p l y   n e t w o r k .   The   g e n e r a t o r   23  c a n   a l s o   be  u t i l i z e d   as  a  
s t a r t e r   m o t o r .   I 

5  i 
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T h r o u g h   t h e   c o n d u i t   2  5  t h e   i n n e r   s p a c e   2  6  of   t h e   p r e s s u r e  
v e s s e l   11  s u r r o u n d i n g   t h e   c o m b u s t i o n   c h a m b e r   12  and   t h e  
c l e a n e r   13  i s   s u p p l i e d   w i t h   c o m p r e s s e d   a i r .   The  p r e s s u r e   m a y  
a m o u n t   to   2  MPa  or   m o r e .   The  c o m b u s t i o n   c h a m b e r   1  2  i s   p r o -  

5  v i d e d   w i t h   a  b o t t o m   27  c o n s i s t i n g   of   e l o n g a t e d   a i r   d i s t r i b u -  
t i o n   c h a m b e r s   28  w i t h   a i r   n o z z l e s   30.   T h r o u g h   t h e s e   t h e   b e d  
14  i s   s u p p l i e d   w i t h   a i r   f o r   f l u i d i z a t i o n   and  f o r   c o m b u s t i o n  
of   s u p p l i e d   f u e l .   F u e l   i s   s u p p l i e d   t o   t h e   bed   14  t h r o u g h   a  
c o n d u i t   31  f r o m   a  f u e l   s t o r a g e   ( n o t   s h o w n ) .   The  c o m b u s t i o n  

10  c h a m b e r   12  a c c o m m o d a t e s   f u e l   n o z z l e s   ( n o t   s h o w n ) ,   w h i c h   a r e  
e v e n l y   d i s t r i b u t e d ,   s u i t a b l y   one   n o z z l e   p e r   m2  of  b o t t o m  
a r e a .   F r e s h   bed  m a t e r i a l   i s   s u p p l i e d   to   t h e   bed  14  t h r o u g h  
t h e   c o n d u i t   32  f r o m   a  bed  m a t e r i a l   s t o r a g e   ( n o t   s h o w n ) .   B e -  
t w e e n   t h e   a i r   d i s t r i b u t i o n   c h a m b e r s   28  t h e r e   a r e   g a p s   3 3 ,  

15  t h r o u g h   w h i c h   bed  m a t e r i a l   f r om  t h e   bed  may  f a l l   down  i n t o  
t h e   s p a c e   3  4  i n   t h e   d i s c h a r g e   cone   3  5  f o r   bed  m a t e r i a l   a t  
t h e   l o w e r   p a r t   of  t h e   c o m b u s t i o n   c h a m b e r   12.  T h i s   s p a c e   3 4  
a c c o m m o d a t e s   c o o l i n g   t u b e s   36  f o r   c o o l i n g   t h e   bed   m a t e r i a l  
b e f o r e   i t   i s   f e d   o u t   t h r o u g h   t h e   c o n d u i t   37  and  t h e   f e e d i n g -  

20  o u t   d e v i c e   38.  In  t h e   c o m b u s t i o n   c h a m b e r   12  t h e r e   i s   a  t u b e  
b u n d l e   40,   in  w h i c h   w a t e r   i s   h e a t e d   o r   s t e a m   i s   g e n e r a t e d .  

At  l e a s t   one  g r i n d i n g   n o z z l e   41  i s   p r o v i d e d   i n   t h e   c o m -  
b u s t i o n   c h a m b e r   12,   o p e n i n g   o u t   i n t o   t h e   bed  14  o f   t h e   c o m -  

25  b u s t i o n   c h a m b e r   12  b e l o w   t h e   t u b e   b u n d l e   40.  T h r o u g h   t h i s  
n o z z l e   41,   g a s   w i t h   a  c o n s i d e r a b l y   h i g h e r   p r e s s u r e   t h a n   i n  
t h e   bed   14  i s   b l o w n   i n t o   t h e   bed  14.  The  g a s   v e l o c i t y   a t   t h e  
o r i f i c e   of  t h e   one  n o z z l e   or   more   n o z z l e s   41  i s   h i g h ,   t h e  

g a s   j e t   a c c e l e r a t i n g   bed  p a r t i c l e s   to   a  h i g h   v e l o c i t y .   T h e s e  
30  bed  p a r t i c l e s   on  c o l l i s i o n   w i t h   o t h e r   bed  p a r t i c l e s   a r e  

f r a c t u r e d   to  s m a l l e r   p a r t i c l e s ,   t h u s   b r i n g i n g   a b o u t   a  g r i n d -  
i n g   e f f e c t .   T h i s   c a u s e s   u n c o n s u m e d   s u l p h u r   a b s o r b e n t   to   b e -  
come  e x p o s e d ,   and  on  i t s   way  up  t h r o u g h   t h e   bed  14  t h i s   a b -  
s o r b e n t   w i l l   a b s o r b   s u l p h u r   u p o n   c o n t a c t   w i t h   t h e   c o m b u s t i o n  

35  g a s e s .   Bed  m a t e r i a l   w h i c h   i s   d i s i n t e g r a t e d   to   a  s m a l l   d i m e n -  
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s i o n ,   b e l o w   a b o u t   0 . 5   mm,  w i l l   l e a v e   t h e   bed   t o g e t h e r   w i t h  

t h e   f l u e   g a s e s .  

G r a i n   s i z e   a n d   d w e l l   t i m e   in   t h e   bed   14  a r e   i m p o r t a n t   p a r a m -  

5  e t e r s   f o r   t h e   a b s o r p t i o n   of  s u l p h u r .   F o r   u t i l i z i n g   t h e   b e d  

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

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

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

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

10  b e d   14.   I t   i s ,   t h e r e f o r e ,   d e s i r a b l e   f o r   a b s o r b e n t   p a r t i c l e s  

t o   be  g r o u n d   down  to  t h e   g r e a t e s t   p o s s i b l e   f i n e n e s s   so  as  t o  

o b t a i n   a  l a r g e   c o n t a c t   s u r f a c e   in   r e l a t i o n   to   t h e   v o l u m e .  

G r i n d i n g   t o   a b o u t   50  m i c r o m e t e r s   i s   d e s i r a b l e   f o r   o b t a i n i n g  

an  a p p r o x i m a t e l y   c o m p l e t e   u t i l i z a t i o n .  

15 

In   a  PFBC  p l a n t   w i t h   a  c o m b u s t i o n   c h a m b e r   12  o p e r a t i n g   a t   a  

h i g h   p r e s s u r e   and   b e i n g   p l a c e d   w i t h i n   a  p r e s s u r e   v e s s e l ,   g a s  

f o r   t h e   g r i n d i n g   n o z z l e s   41  may  be  p r o v i d e d   f r o m   t h e   p r e s -  

s u r i z e d   a i r   i n   s p a c e   26  of   t h e   p r e s s u r e   v e s s e l   11  w h i c h   a i r  

20  i s   c o m p r e s s e d   t o   a  h i g h e r   p r e s s u r e   in   a  b o o s t e r   c o m p r e s s o r  

42,   w h i c h   i s   l o c a t e d   o u t s i d e   t h e   p r e s s u r e   v e s s e l   11  and   i s  

c o n n e c t e d   t o   t h e   i n n e r   s p a c e   26  o f   t h e   p r e s s u r e   v e s s e l   b y  

m e a n s   of   a  c o n d u i t   43  a n d   t o   t h e   one  or   m o r e   n o z z l e s   41.  I t  

may  be  s u i t a b l e   to   p l a c e   a  p l u r a l i t y   o f   n o z z l e s   41  in   a  c o m -  

25  b u s t i o n   c h a m b e r   1  2  so  t h a t   t h e   g a s   j e t s   f r o m   t h e   g r i n d i n g  

n o z z l e s   41  c o n v e r g e   w i t h   e a c h   o t h e r ,   c a u s i n g   p a r t i c l e s   t o  

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

g r i n d i n g   e f f e c t .   As  i s   shown  in   F i g u r e   2,  f o u r   n o z z l e s   4 1 ,  

f o r   e x a m p l e ,   may  be  p l a c e d   i n   one  h o r i z o n t a l   p l a n e   so  t h a t  

30  t h e   a i r   j e t s   f r o m   t h e   n o z z l e s   41  i n t e r s e c t   e a c h   o t h e r   a n d ,  

w i t h i n   a  l i m i t e d   v o l u m e ,   r o t a t e   and  g r i n d   down  bed   p a r t i c l e s  

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

of   u n c o n s u m e d   a b s o r b e n t .  

3 5  
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1  .  M e t h o d   of   i m p r o v i n g   t h e   u t i l i z a t i o n   of  a  s u l p h u r   a b s o r b -  

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

p h u r - c o n t a i n i n g   f u e l   in  a  f l u i d i z e d   bed  (14)   o f   p a r t i c u l a t e  

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

5  a b s o r b e n t   in  t h e   i n t e r i o r   p a r t   of  t h e   a b s o r b e n t   p a r t i c l e s ,  

c h a r a c t e r i z e d   in   t h a t   g r i n d i n g   of  a b s o r b e n t  

p a r t i c l e s   i s   a c c o m p l i s h e d   i n   t h e   bed   (14)   by  b l o w i n g   g a s  
i n t o   t h e   bed  (14 )   t h r o u g h   s p e c i a l   g r i n d i n g   n o z z l e s   (41 )   a t   a  

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

1  0  n o z z l e s   (30)   . 

2.  M e t h o d   a c c o r d i n g   to   c l a i m   1,  c h a r a c t e r i z e d  

i n   t h a t   t he   g r i n d i n g   of   t h e   a b s o r b e n t   p a r t i c l e s   t a k e s   p l a c e  

by  b l o w i n g   in   t h e   g r i n d i n g   g a s   t h r o u g h   n o z z l e s   ( 4 1 )   in   a n  

15  a r e a   in   t h e   bed   (14 )   w h i c h   i s   n o t   p r o v i d e d   w i t h   c o o l i n g  
t u b e s   ( 4 0 ) .  

3.  M e t h o d   a c c o r d i n g   to   c l a i m   1  o r   2,  c h a r a c t e r i z -  

e d   in   t h a t   gas   j e t s   f r o m   two  or   more   n o z z l e s   ( 4 1 )   a r e   d i -  

20  r e c t e d   so  as  to   i n t e r s e c t   e a c h   o t h e r   or  c o n v e r g e   w i t h   e a c h  

o t h e r .  

4.  M e t h o d   a c c o r d i n g   to   any  o f   t h e   p r e c e d i n g   c l a i m s ,   c h a -  

r a c t e r i z e d   in   t h a t   g a s   j e t s   a r e   d i r e c t e d   so  as  t o  

25  o b t a i n   a  c o n t r o l l e d   c i r c u l a t i o n   of  bed  m a t e r i a l   w i t h i n   t h e  

bed   ( 1 4 ) .  

5.  P o w e r   p l a n t   f o r   c a r r y i n g   o u t   t h e   m e t h o d   a c c o r d i n g   to   a n y  
o f   t h e   p r e c e d i n g   c l a i m s   c o m p r i s i n g   a  c o m b u s t i o n   c h a m b e r   ( 1 2 )  

30  f o r m e d   w i t h   a  b o t t o m   (27)   w i t h   n o z z l e s   (30)   f o r   t h e   s u p p l y  
of   a i r   to   a  f l u i d i z a b l e   bed   ( 1 4 )   c o n s i s t i n g   a t   l e a s t   p a r t l y  
of   p a r t i c u l a t e   s u l p h u r - a b s o r b i n g   m a t e r i a l   f o r   t h e   c o m b u s t i o n  

of   f u e l   s u p p l i e d   t o   t h e   bed   ( 1 4 ) ,   c o m p r i s i n g   s u p p l y   c o n d u i t s  

( 3 1 ,   32)  f o r   t h e   s u p p l y   o f   f u e l   and   bed  m a t e r i a l   to   t h e   b e d  

3 5  



D e c e m b e r   10,   1  9 8 6  
2 1 0 & 8 3 1 3 5 3  

- 8 -  

( 1 4 ) ,   and   c o m p r i s i n g   a  c o m p r e s s o r   (22)   f o r   s u p p l y i n g   t h e  

c o m b u s t i o n   c h a m b e r   (12 )   w i t h   a i r   f o r   f l u i d i z a t i o n   of  t h e   b e d  

( 1 4 )   a n d   c o m b u s t i o n   of  t h e   f u e l ,   c h a r a c t e r i z e d  

i n   t h a t   t h e   c o m b u s t i o n   c h a m b e r   (12 )   c o m p r i s e s   a t   l e a s t   o n e  

5  s e p a r a t e   g r i n d i n g   n o z z l e   ( 4 1 ) ,   o p e n i n g   o u t   i n t o   t h e   t h e   b e d  

( 1 4 ) ,   f o r   d i s i n t e g r a t i n g   bed  m a t e r i a l   p a r t i c l e s .  

6.  P o w e r   p l a n t   a c c o r d i n g   to   c l a i m   5,  c h a r a c t e r i z -  

e d   in   t h a t   a t   l e a s t   two  g r i n d i n g   n o z z l e s   (41)   a r e   l o c a t e d  

-  Q  s u c h   t h a t   g a s   j e t s   f r o m   t h e s e   n o z z l e s   (41)   i n t e r s e c t   e a c h  

o t h e r   o r   c o n v e r g e   w i t h   e a c h   o t h e r .  

7.  P o w e r   p l a n t   a c c o r d i n g   to   c l a i m   5  o r   6,  c h a r a c -  

t e r i z e d   i n   t h a t   i t   c o m p r i s e s   a  c o m p r e s s o r   (42)   w h i c h  

•j  5  s u p p l i e s   t h e   g r i n d i n g   n o z z l e s   ( 4 1 )   w i t h   c o m p r e s s e d ,   o x y g e n -  

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

i d i z a t i o n   o f   t h e   b e d   (14)   a n d   c o m b u s t i o n   of  t h e   f u e l .  

8.  P o w e r   p l a n t   a c c o r d i n g   to   any   o f   c l a i m s   5  t o   7  ,  c h a r  

20  a c t e r i z e d   in   t h a t   t h e   c o m b u s t i o n   c h a m b e r   (12)   i s  

e n c l o s e d   w i t h i n   a  p r e s s u r e   v e s s e l   (11)   and  t h e   c o m b u s t i o n  

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

s u r e .  

25  9.  P o w e r   p l a n t   a c c o r d i n g   to   c l a i m   8,  c h a r a c t e r i z -  

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

p r e s s u r e .  

3 0  
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