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©  Stagger  tar  injection. 

  The  thermal  efficiency  of  fixed  bed  ash-slagging  coal 
gasifiers  is  improved  by  recycling  by-product  organic  liquids 
including  tar,  oils  and  phenols  to  the  gasifier.  By  choosing  a 
suitable  point  of  injection  above  the  raceway  within  the  fuel 
bed  complete  gasification  of  by-products  is  achieved, 
methane  formation  can  be  enhanced  and  thermal  efficiency 
is  increased.  These  benefits  are  obtained  without  significant- 
ly  increasing  oxygen  consumption. 



T h i s   i n v e n t i o n   r e l a t e s   to  c o a l   g a s i f i c a t i o n   and  i n  

p a r t i c u l a r   to  r e c y c l i n g   t a r   and  o t h e r   l i q u i d   b y - p r o d u c t s  

from  the   B r i t i s h   G a s - L u r g i   s l a g g i n g   g a s i f i e r   such  t h a t   t h e y  

are  g a s i f i e d .  

The  L u r g i   d r y - b o t t o m   g a s i f i e r   and  t h e   B r i t i s h   G a s -  

L u r g i   s l a g g i n g   g a s i f i e r   a r e   w e l l   k n o w n   in  t he   a r t   of  c o a l  

g a s i f i c a t i o n .   They   a r e   d e s c r i b e d ,   f o r   e x a m p l e   in   ' T h e  

C h e m i s t r y   of   Coa l   U t i l i z a t i o n '   2nd  S u p p l e m e n t a r y   V o l u m e ,  

1 9 8 1 ,   p u b l i s h e d   by  J o h n   W i l e y  &   Son  I n c .   In  b o t h  

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

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

c o a l   c o n t i n u o u s l y   and  u n i f o r m l y   on  to  a  f i x e d   b e d ' o f   c o a l  

and  c o a l - d e r i v e d   s o l i d s   i n   a  v e r t i c a l   s h a f t .   As  i t   m o v e s  

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

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

g a s e s   m o v i n g   u p w a r d s   f r o m   the   ba se   of  the   r e a c t o r .   In  t h e  

l o w e r   r e g i o n s   of  t h e   b e d ,   t h e   d e - v o l a t i l i s e d   c o a l   ) i . e .  

c h a r )   i s   g a s i f i e d   by  r e a c t i o n   w i t h   s t e a m   and  o x y g e n .  

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

g a s i f i e r   and,   in  the   c o n v e n t i o n a l   L u r g i   p r o c e s s ,   is   r e m o v e d  

as  a  dry   ash  at  a  c o m p a r a t i v e l y   low  t e m p e r a t u r e   m a i n t a i n e d  

by  the   use   of  e x c e s s   s t e a m .   In  c o n t r a s t ,   m i n e r a l   m a t t e r   i s  

f u s e d   to  fo rm  a  m o b i l e   s l a g   in   the   B r i t i s h   Gas  d e v e l o p m e n t  

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

q u e n c h e d   w i t h   w a t e r   and  t h e n   d i s c h a r g e d   as  a  g l a s s y   f r i t .  



The  t o p   p a r t   of  t h e   f i x e d   b e d ,   w h e r e   d r y i n g   and  d e -  

v o l a t i l i s a t i o n   t a k e   p l a c e ,   i s   k n o w n  a s   t h e   ' d e -  

v o l a t i l i s a t i o n   z o n e '   and  t h e   l o w e r   p a r t ,   w h e r e   t h e   c o a l  

c h a r   r e a c t s   w i t h   s t e a m   and  w h e r e   o t h e r   r e a c t i o n s   o c c u r ,   i s  

k n o w n   as  t h e   ' g a s i f i c a t i o n   z o n e ' .   In   t h e   s l a g g i n g  

g a s i f i e r ,   the   s t e a m   and  o x y g e n   a r e   i n j e c t e d   t h r o u g h   t u y e r e s  

and   t h e   f i e r c e   r e a c t i o n   z o n e   in   f r o n t   of  t h e   t u y e r e s   i s  

k n o w n   as  t h e   ' r a c e w a y ' .   T h i s   i s   w h e r e   c h a r   o x i d a t i o n  

p r e d o m i n a t e s   to  g i v e   the   t e m p e r a t u r e s   h i g h   enough   to  f u s e  

m i n e r a l   m a t t e r   and  fo rm  m o b i l e   s l a g .  

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

to   a  r a n g e   of  b y - p r o d u c t   o r g a n i c   l i q u i d s   i n c l u d i n g   t a r  

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

l e s s   d e n s e   t h a n   w a t e r ) ,   n a p h t h a   (a  l o w   b o i l i n g - p o i n t   o i l  

f r a c t i o n )   and  a  p h e n o l i c   c o n c e n t r a t e .   A p a r t   f rom  t he   w a s t e  

of  m a t e r i a l   w h i c h   w o u l d   be  more  v a l u a b l e   c o n v e r t e d   i n t o   g a s  

t h a t   t h e s e   b y - p r o d u c t s   r e p r e s e n t ,   t h e   c o n s e q u e n c e s   o f  

a l l o w i n g   t h e m   to  a c c u m u l a t e   i n   t h e   e n v i r o n m e n t   a r e   a n  

i n c r e a s i n g l y   i m p o r t a n t   c o n s i d e r a t i o n   as  t he   c o n t e m p l a t e d  

s c a l e   of  c o a l   g a s i f i c a t i o n   p r o j e c t s   e n l a r g e s .   Thus   i t   i s  

h i g h l y   d e s i r a b l e   to   r o u t e   l i q u i d   b y - p r o d u c t s   b a c k   to   t h e  

g a s i f i e r   in  s u c h   a  way  t h a t   t hey   a r e   c o m p l e t e l y   g a s i f i e d .  

I t   i s   a  c o m m o n   p r a c t i c e   to  r e c y c l e   t a r s   to  t h e   t o p   o f  

t h e   bed  in  f i x e d   bed  g a s i f i e r s   to   r e d u c e   d u s t   c a r r y - o v e r .  

T h i s   i t   d o e s   v e r y   e f f e c t i v e l y ,   b u t   t h e   t a r ,   w h i c h   h a s  



a l r e a d y   s u r v i v e d   p a s s a g e   t h r o u g h   t h i s   p a r t   of  the   g a s i f i e r ,  

i s   d i s t i l l e d   f r o m   the   t o p   of  t h e   bed   w i t h   l i t t l e   or  n o  

d e c o m p o s i t i o n   so  t h a t   the   ne t   y i e l d   of  t a r   i s   not   r e d u c e d .  

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

d e m o n s t r a t e d   by  B r i t i s h   Gas  a t   i t s   W e s t f i e l d   D e v e l o p m e n t  

C e n t r e   by  i n j e c t i o n   of  t h e s e   m a t e r i a l s   v i a   t he   t u y e r e s   i n t o  

t h e   r a c e w a y   r e g i o n   of  t h e   s l a g g i n g   g a s i f i e r .   S i m i l a r  

i n j e c t i o n   of   n a p h t h a s   and   p h e n o l s   i s   e x p e c t e d   to   b e  

p e r f e c t l y   p r a c t i c a b l e   and  to  h a v e   t he   same  e f f e c t   of  t h e i r  

b e i n g   g a s i f i e d   to   e x t i n c t i o n .   In   t h e   r a c e w a y   t h e  

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

c o a l   i s   r e l e a s e d   as  a  m o l t e n   s l a g   w h i c h   d r a i n s   i n t o   t h e  

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

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

c o n v e r s i o n ,   l e a v i n g   no  m o r e   t h a n   a  t r a c e   in   t h e   s l a g .  

R e c y c l e d   o r g a n i c   s u b s t a n c e s   do  no t   s u r v i v e   h e r e .  

The  v e r y   s e r i o u s   d r a w b a c k   of   t h i s   a p p r o a c h ,   h o w e v e r ,  

i s   t h a t   i t   s i g n i f i c a n t l y   i n e r e a e s   t he   o x y g e n   c o n s u m p t i o n   o f  

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

e v i d e n t l y ,   of   c o a l   i n p u t .   T h i s   i s   to  be  e x p e c t e d   b e c a u s e  

t h e   o v e r - r i d i n g   r e q u i r e m e n t   i s   to  m a i n t a i n   t e m p e r a t u r e s  

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

t a p p i n g   by  p r o v e n   t e c h n i q u e s .  

The  i n v e n t i o n   s e e k s   to  m i t i g a t e   the   d i s a d v a n t a g e s   o f  

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



of  t a r ,   o i l s   and  p h e n o l s   t h r o u g h   t he   t u y e r e s   of  a  s l u g g i n g  

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

f o r   t h e   g a s i f i c a t i o n   of  c o a l   in  a  f i x e d   b e d - a s h   s l a g g i n g  

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

o x y g e n   a r e   f e d   i n t o   t h e   bed  t h r o u g h   t u y e r e s   l e a d i n g   to  a 

r a c e w a y   l o c a t e d   b e l o w   the   bed  and  w h e r e i n   c o n d e n s i b l e   n o n -  

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

r e c y c l e d   to   t h e   c o a l   bed   c h a r a c t e r i s e d   i n   t h a t   s a i d  

m a t e r i a l s   a r e   r e c y c l e d   to  t he   l o w e r   p o r t i o n   of  the   bed  b u t  

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

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

A b o v e   t h e   r a c e w a y ,   t h e   t u r b u l e n c e   and  v i g o u r   o f  

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

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

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

s t e a d y   p a t t e r n   in   c o u n t e r c u r r e n t   f l o w   to  h o t   g a s e s .   Much  

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

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

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

The  g a s e s   a r e   c o o l e d   by  t h e s e   r e a c t i o n s   and  t h e   b e d  

t e m p e r a t u r e   d e c r e a s e s   f rom  1 6 0 0 - 1 8 0 0 ° C   to  a b o u t   1000°C  a s  

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



E v e n t u a l l y   t h e   gas  and  c h a r   t e m p e r a t u r e s   no  l o n g e r   s u f f i c e  

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

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

b o u n d a r y   of  t h e   g a s i f i c a t i o n   z o n e .   T e m p e r a t u r i s   at   t i e  

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

in  the  s l a g g i n g   g a s i f i e r   t h a n   in  a  d r y - b o t t o o m   g a s i f i e r .  

D r y i n g   and  the   d e - v o l a t i l i s a t i o n   r e a t i o n s   which   o c c u r  

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

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

zone .   T h e r e   i s ,   t h e r e f o r e ,   a  s u b s t a n t i a l   r e g i o n   v i t h i n   t h e  

f u e l   bed  of  a  s l a g g i n g   g a s i f i e r   w h e r e   t e m p e r a t u r e s   a r e   h i g h  

e n o u g h   to  e n s u r e   t h a t   r e c y c l e d   t a r ,   o i l s   and  p h e z o l s   w i l l  

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

t h i s   r e i o n   t h e y   c a n n o t   c o o l   t h e   r a c e w a y   z o n e   and  do  n o t  

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

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

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

w i t h   the   ho t   g a s e s   d e p e n d   on  the   c h o s e n   p o i n t   of  i n j e c t i o n .  

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

c o n v e r s i o n   m a i n l y   to  c a r b o n   m o n o x i d e   and  h y d r o g e n ,   w h e r e  

i n t r o d u c t i o n   f u r t h e r   up  the   bed,   a t   l o w e r   t e m p e r a t u r e ,   w i l l  

a l l o w   t h e   s u r v i v a l   of  h y d r o c a r b o n   g a s e s   s u c h   as  m e t h a n e .  

I n j e c t i o n   t o o   f a r   up  t h e   b e d ,   h o w e v e r ,   r e s u l t s   i=  n o t   a l l  

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

t h e   g r o s s   l i q u i d   r e c y c l e  r a t e   i s   i n c r e a s e d .   D e p e n d i n g   o n  

t h e   p r e c i s e   c o n d i t i o n s   and  t h e   m e t h o d   of  i n j e c t - o n ,   s o m e  



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

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

g a s i f i c a t i o n   z o n e   to  be  g a s i f i e d   in   t he   p r e s e n c e   of  s t e a m .  

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

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

in  the   m a n u f a c t u r e   of  s u b s t i t u t e   n a t u r a l   gas   (SNG),  b e c a u s e  

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

h y d r o g e n .   T h e r e   i s   t h e n   an  i n c r e a s e   in  t he   g a s i f i e r   o u t l e t  

t e m p r a t u r e   and  l i t t l e   or  no  e f f e c t   on  o x y g e n   c o n s u m p t i o n .  

EXAMPLES 

The  i n v e n t i o n   and   t h e   b e n e f i t s   w h i c h   d e r i v e   f r o m   i t  

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

( R o s s i n g t o n )   in   t h e   s l a g g i n g   g a s i f i e r   a t   a  g a u g e   p r e s s u r e  

of   31  b a r s   and   a  m o l a r   s t e a m / o x y g e n   r a t i o   o f   1.3  u s i n g  

o x y g e n   of  98%  p u r i t y .   The  r e l e v a n t   d a t a   a r e   p r e s e n t e d   i n  

T a b l e   1.  C o m p a r a b l e   d a t a   a r e   i n c l u d e d   f o r   o p e r a t i o n  

w i t h o u t   r e c i r c u l a t i o n   of  l i q u i d   b y - p r o d u c t s ,   c o l u m n   ( 1 ) ,  

and  f o r   o p e r a t i o n   w i t h   i n j e c t i o n   of  t h e s e   b y - p r o d u c t s   i n t o  

the   r a c e w a y   z o n e   t h r o u g h   the   t u y e r e s ,   c o l u m n   ( 2 ) .  

P r o d u c t i o n   of  t h e   g a s   s h o w n   in   c o l u m n   (1)   y i e l d s   a s  

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

t o t a l ,   a m o u n t s   to  0 .066  k g / k g   when  e x p r e s s e d   in   r e l a t i o n   t o  

t h e   c o a l   f e e d   on  a  d r y ,   a s h - f r e e   ( d . a . f . )   b a s i s .   When  t h i s  

m i x t u r e   is   i n j e c t e d   t h r o u g h   the   t u y e r e s ,   to  be  g a s i f i e d   i n  



t h e   r a c e w a y   to  g i v e   t h e   g a s   of  c o l u m n   ( 2 ) ,   i t   can   be  s e e n  

t h a t   the   s t e a m   and  o x y g e n   c o m s u m p t i o n s ,   in  r e l a t i o n   to  t h e  

c o a l   f e e d ,   a r e   i n c r e a s e d   by  r a t h e r   more  t h a n   10%. 

T h e r e   i s   an  i n c r e a s e   in  g a s   y i e l d ,   of  c o u r s e ,   b u t  

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

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

c a l o r i f i c   v a l u e .   The  e x t r a   o x y g e n   c o n s u m p t i o n   l e a d s   to  a 

r i s e   in  o u t l e t   t e m p e r a t u r e   of  o v e r   5 0 0 C .  

E x a m p l e  1  

T h i s   e x a m p l e   s h o w s ,   s e e   c o l u m n   ( 3 ) ,   t h a t   w h e n   l i q u i d  

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

t h e   i n v e n t i o n   a t   a  p o i n t   a b o u t   m i d w a y   down  t h e   f i x e d   b e d ,  

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

h a l f   t h a t   n e c e s s a r y   when  i n j e c t i o n   i s   t h r o u g h   the   t u y e r e s .  

The  p r o d u c t   gas   c o m p o s i t i o n   g i v e n   i s   t h a t   o b t a i n e d   at   a b o u t  

0.1  k g / k g   r e c y c l e   w h e n   t h e   r a t e   of   g a s i f i c a t i o n   of  b y -  

p r o d u c t s   i s   0 . 0 6 6   k g / k g .   T h a t   i s   to   s a y   when   b y - p r o d u c t s  

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

t h o u g h   some  f r a c t i o n   e s c a p e s   g a s i f i c a t i o n   when  i t   i s   f i r s t  

r e c y c l e d .  

As  can   be  s e e n ,   t h e   p r o d u c t   g a s   c a l o r i f i c   v s a l u e   i s  

r a i s e d ,   l e a d i n g   to  g r e a t e r   e f f i c i e n c y   in  the   m a n u f a c t u r e   o f  

SNG  b e c a u s e   l e s s   m e t h a n e   has   to  be  made  in  s u b s e q u e n t  

m e t h a n a t i o n   s t a g e s .   The  b e n e f i t   of  m a k i n g   m e t h a n e   in  t h e  

g a s i f i e r ,   as  o p p o s e d   to  d o w n s t r e a m ,   can   be  s e e n   as  a 



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

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

The  r a t i o   of  m e t h a n e   made   d i r e c t l y   in  t h e   g a s i f i e r   to  t h e  

t o t a l   q u a n t i t y   t h a t   i t   i s   t h e o r e t i c a l l y   p o s s i b l e   to  m a k e  

from  the   p r o d u c t   gas  g i v e s   a  f i r s t   m e a s u r e   of  t h i s   b e n e f i t .  

T h i s   r a t i o ,   f o r   t h e   p r o d u c t   g a s   s h o w n   in  c o l u m n   (3)  o f  

T a b l e   1,  a m o u n t s   to  31%.  The  c o m p a r a b l e   v a l u e s   w i t h o u t  

r e c i r c u l a t i o n   and  w i t h   i n j e c t i o n   t h r o u g h   t h e   t u y e r e s ,  

c o l u m n s   (1)  and  ( 2 ) ,   a r e   24%  and  23%.  

Example   2. 

In   t h i s   s e c o n d   e x a m p l e ,   v i r t u a l l y   c o m p l e t e  

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

a c h i e v e d   by  m o v i n g   t he   p o i n t   of  i n j e c t i o n   f u r t h e r   down  t h e  

bed  so  t h a t   i t   i s   a b o v e   bu t   c l o s e   to  the   u p p e r   g a s i f i c a t i o n  

z o n e   b o u n d a r y .   T h i s   g i v e s   a  v e r y   low  o x y g e n   c o n s u m p t i o n  

see   c o l u m n   ( 4 ) ,   b o t h   i n   r e l a t i o n   to  t h e   c o a l   g a s i f i e d   a n d  

more   s i g n i f i c a n t l y   on  a  t h e r m a l   o u t p u t   b a s i s .   The  h i g h  

m e t h a n e   c o n t e n t   of  t h e   p r o d u c t   g a s ,   a m o u n t i n g   to  40%  o f  

w h a t   can   t h e o r e t i c a l l y   b e  m a d e ,   w i l l   l e a d   to   a  l o w e r  

m e t h a n a t i o n   d u t y   and  h e n c e   a  h i g h   c o a l - t o - S N G   e f f i c i e n c y .  

A  f u r t h e r   i m p r o v e m e n t   in   e f f i c i e n c y   w i l l   r e s u l t   f r o m   t h e  

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

p r o d u c t i o n   in   t he   gas   c o o l i n g   s y s t e m .  





A  p r o c e s s   f o r   t h e   g a s i f i c a t i o n   of  c o a l   in   a  f i x e d   b e d  

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

s t e a m   and  o x y g e n   a r e   f e d   i n t o   t he   bed  t h r o u g h   t u y e r e s  

l e a d i n g   to  a  r a c e w a y   l o c a t e d   b e l o w   t h e   bed  and  w h e r e i n  

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

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

t h e   bed  b u t   a b o v e   t h e   r a c e w a y   a t   a  p o i n t   w h e r e   t h e   b e d  

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