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Gasifier  wherein  coal  dust  is  introduced  from  at  least 
one  passage  in  its  sidewall  and  oxygen-containing  blast  is 
introduced  essentially  perpendicular  to  the  coal  flow, 
preferably  from  below,  so  as  to  form  a  horizontal  flat  disc. 
The  contact  between  the  hot  slag  falling  down  in  the  bot- 
tom  of  the  reactor  and  the  oxygen  causes  a  carbon-free 
slag  and  some  preheating  of  the  blast. 

Since  burners  are  not  used  in  the  present  gasifier 
difficulties  of  flashback  and  flame  impingement  are  obvi- 
ated.  Moreover,  the  coal  gasification  is  more  efficient,  be- 
cause  carbon  remained  in  the  slag  is  completely  combusted 
while  falling  down  through the  rising  oxygen  stream. 



The  a p p l i c a t i o n   r e l a t e s   to  a  p r o c e s s   for   the  p r e p a r a t i o n   o f  

s y n t h e s i s   gas  by  the  p a r t i a l   combus t ion   of  f i n e l y   d i v i d e d   c a r b o n -  

c o n t a i n i n g   fue l   by  s u p p l y i n g   o x y g e n - c o n t a i n i n g   gas  a x i a l l y   i n t o  

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

or  more  p a s s a g e s   in  the  s ide  w a l l   of  the   r e a c t o r .   The  a p p l i c a t i o n  

a lso   r e l a t e s   to  a  r e a c t o r   s u i t a b l e   for   c a r r y i n g   out  the  p r o c e s s .  

The  s y n t h e s i s   gas  thus  p r e p a r e d   s u b s t a n t i a l l y   c o n s i s t s   o f  

carbon   monoxide  and  hydrogen  and  c o n t a i n s   in  a d d i t i o n ,   i n t e r   a l i a ,  

miner  q u a n t i t i e s   of  carbon  d i o x i d e   and  methane .   I f   the  p a r t i a l  

combus t ion   is  not  c a r r i e d  o u t   wi th   pure  oxygen  but  wi th   a i r ,   t h e  

p r o d u c t   of  course   a l so   c o n t a i n s   much  n i t r o g e n .   By  c a r b o n - c o n -  

t a i n i n g   f u e l   is  p r e f e r a b l y   meant  coa l   and  o t h e r   s o l i d   f u e l s ,   s u c h  

a s  b rown   c o a l ,   p e a t ,   l i g n i t e ,   waste   wood  e t c . ,   but  l i q u i d   f u e l s  

such  as  o i l   o p t i o n a l l y   d e r i v e d   from  t a r   sand,   are  s u i t a b l e .  

The  r e a c t o r   is  p r e f e r a b l y   main ly   c y l i n d r i c a l ,   but  o v a l ,  

c o n i c a l   or  r e c t a n g u l a r   r e a c t o r s   are  a l so   s u i t a b l e .  

Such  a  p r o c e s s   and  r e a c t o r   are  known  from  the  German  p a t e n t  

s p e c i f i c a t i o n   No.  880,623.   Accord ing   to  sa id   p a t e n t   s p e c i f i c a t i o n  

oxygen  is  blown  down  in  a  n a r r o w l y   d e - l i m i t e d   j e t   t h r o u g h   the  t o p  

of  a  r e a c t o r ,   coal   dust   be ing   blown  from  the  s ide   o b l i q u e l y   down 

in to   the  oxygen  j e t ,   so  t h a t   s y n t h e s i s   gas  i s  f o rmed   c e n t r a l l y   in  t h e  

r e a c t o r .   A  problem  not  men t ioned   by  s a i d   p a t e n t   s p e c i f i c a t i o n  

is  t h a t   the  hot  s y n t h e s i s   gas  formed  must  a l so   be  d i s c h a r g e d   f r o m  

the  r e a c t o r ,   j u s t   l i k e   t h e  a s h   a n d  s l a g   formed.   This  is  p r o b a b l y  

e f f e c t e d   t h r o u g h   the  bo t tom  which  is  u n f a v o u r a b l e   because   the  h o t  

g a s  t e n d s   to  a s c e n d .  

F u r t h e r   the  y i e l d   per  u n i t   of  space  of  such  a  r e a c t o r   is  n o t  

o p t i m a l ,   s ince   r e a c t i o n s   only  t ake   p l a c e   in  the  m i d d l e - o f   t h e  

r e a c t o r .   Since  the  coal   dust   is  blown  o b l i q u e l y   down  in to   t h e  

oxygen  j e t ,   the  c e n t r e   of  sa id   j e t  h a s  l e s s   chance  to   r e a c t   wi th   c o a l  

than   i t s   o u t e r   p a r t s .   F u r t h e r ,   a  r a t h e r   high  r e a c t o r   is  r e q u i r e d  

to  ensure   t h a t   a l l   coa l   p a r t i c l e s   are  g a s i f i e d   b e f o r e   they   r e a c h  

the  bot tom  of  the  r e a c t o r .  



Said  problems  have  now  been  s o l v e d   by  s u p p l y i n g   the  o x y g e n -  

c o n t a i n i n g   gas  i n to   the  bo t tom,   f e e d i n g   the  f ue l   at  an  angle   o f  

90°  (+  15°)  wi th   the  c e n t r e   l i n e   of  the  r e a c t o r   and  d i s c h a r g i n g  

the  r e s u l t a n t   s y n t h e s i s   gas  at  the  t o p .  

The  i n v e n t i o n   t h e r e f o r e   r e l a t e s   to   a  p r o c e s s   for   the  p r e -  

p a r a t i o n   of  s y n t h e s i s   gas  by  the  p a r t i a l   combus t ion   of  f i n e l y  

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

a x i a l l y   i n to   a  v e r t i c a l l y   a r r a n g e d   r e a c t o r   and  f e e d i n g   the  f u e l  

v ia   one  or -more   p a s s a g e s   in  the   s ide   wa l l   of  the  r e a c t o r ,   c h a r a c -  

t e r i z e d   in  t h a t   the  o x y g e n - c o n t a i n i n g   gas  is  s u p p l i e d   i n to   t h e  

r e a c t o r   bo t tom,   the  f ue l   is  f e d  a t   an  ang le   of  90°  (±  15°)  w i t h  

the  c e n t r e  l i n e   of  the  r e a c t o r   and  t h a t  t h e  s y r i t h e s i s   gas  formed  i s  

d i s c h a r g e d   at  the   top  of  the  r e a c t o r .  

In  a d d i t i o n ,  t h e   i n v e n t i o n   r e l a t e s   to  a  v e r t i c a l l y   a r r a n g e d  

r e a c t o r   for  the  p r e p a r a t i o n   of  s y n t h e s i s   gas  by  the  p a r t i a l   com- 

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

an  a x i a l   supp ly   l i n e   for   o x y g e n - c o n t a i n i n g   gas  and  one  or  more  

p a s s a g e s   in  the   s ide   wa l l   for  f e e d i n g   the  f u e l ,   c h a r a c t e r i z e d   i n  

t h a t   the  supp ly   l i n e   fo r   o x y g e n - c o n t a i n i n g   gas  is  f i t t e d   in  t h e  .  

bo t tom.  o f   the  r e a c t o r ,   t h a t   the  p a s s a g e ( s )   in  the  s ide   wal l   i s / a r e  

at  an  ang le   of  900  (±  150)  wi th   the  c e n t r e   l i n e   of  the  r e a c t o r ,  

and  t h a t   a  d i s c h a r g e   for   s y n t h e s i s   gas  is  f i t t e d   at  the  t o p .  

Since  the  f u e l   is  now  fed  in  a  t h i n   l a y e r   more  or  l e s s   r e c t -  

a n g u l a r l y   wi th   the  s t r eam  of  o x y g e n - c o n t a i n i n g   gas ,   the  chance  o f  

f ue l   p a r t i c l e s   a l so   r e a c h i n g   the  c e n t r e   of  s a id   s t r eam  is  m o s t  

l i k e l y .   In  p r a c t i c e   f u e l   w i l l   be  a d v a n t a g e o u s l y   fed  by  means  o f  

s p r a y e r s   in  such  a . p a t t e r n   t h a t   the  whole  c r o s s - s e c t i o n   of  t h e  

gas  s t ream  is  e q u a l l y   cha rged   wi th   f u e l .   By  means  of  a l l   t h e s e  

p r o v i s i o n s   the  r e a c t o r   h e i g h t   can  be  l i m i t e d .  

In  o rder   to  charge   the  whole  c r o s s - s e c t i o n   of  the  gas  s t r e a m  

or  of  the  r e a c t o r   e q u a l l y   with  f u e l ,   the   o r i f i c e  a n g l e   of  t h e  

s p r a y e r   or  s p r a y e r s   must  be  1800.  T h e  r e s u l t ,   however,   is  t h a t  

a  l a r g e   p r o p o r t i o n   of  the  f i n e l y   d i v i d e d   fue l   s t r i k e s   a g a i n s t   t h e  

r e a c t o r   s ide   wal l   b e f o r e   i t   has  f u l l y   r e a c t e d ,   as  a  r e s u l t   o f  

which  e r o s i o n   and  o v e r h e a t i n g   take  p l a c e .   T h e r e f o r e ,   the  o r i f i c e  



angle   of  the  s p r a y e r   is  made  somewhat  s m a l l e r .   The  g r e a t e r   t h e  

number  of  s p r a y e r s ,   the  h i g h e r   the  t e m p e r a t u r e   at  which  the  f u e l  

is  d i v i d e d   over  the  c r o s s - s e c t i o n   of  the  r e a c t o r .   I t   is  a s s u m e d  

t h a t   the  i n s i d e   of  the  r e a c t o r   has  a  c i r c u l a r   c r o s s - s e c t i o n .   I t -  

is  of  cour se   a l so   p o s s i b l e   to  choose  a n o t h e r   shape  t h a t   is  a d a p t e d  

to  t h e  s p r a y i n g   p a t t e r n   of  the  f u e l   i n l e t s , .   such  as  a  square   o r  

an  e l l i p s e   wi th   the  s p r a y e r s   at  two  or  a l l   four  a n g u l a r   p o i n t s  

or  ends  of  the  c e n t r e   l i n e s .  

The  s y n t h e s i s   g a s  f o r m e d   r i s e s   i n  t h e   r e a c t o r  s i n c e   i t   has  a  

h i g h e r   t e m p e r a t u r e   t han   the  o x y g e n - c o n t a i n i n g   gas  and  i t   has  a  

lower  m o l e c u l a r   w e i g h t .   I t   is  t h e r e f o r e   a d v a n t a g e o u s   t h a t   t h e  

d i s c h a r g e   is  f i t t e d   at  the  top  of  the  r e a c t o r .   This  d i s c h a r g e   may 

be  d e s i g n e d   as  d e s c r i b e d   in  the  N e t h e r l a n d s   p a t e n t   a p p l i c a t i o n s  

Nos.  7408036  and  7 7 0 4 3 9 9 .  

Accord ing   to  the  i n v e n t i o n   the  o x y g e n - c o n t a i n i n g   gas  i s  

s u p p l i e d   at  the  bo t tom  of  the  r e a c t o r ,   as  a  r e s u l t   of  which  i t  

c o n t a c t s   the  d e s c e n d i n g   hot  f u e l   a n d / o r   s l ag   p a r t i c l e s   on  i t s   way 

up.  This  y i e l d s   two  i m p o r t a n t   a d d i t i o n a l   a d v a n t a g e s :   the  o x y g e n  
is  p r e - h e a t e d   whereas   the  s lag   is  coo l ed ;   and  the  l a s t   r e m a i n d e r s  

of  the  c a r b o n - c o n t a i n i n g   f u e l   are  removed  from  the  s lag   p a r t i c l e s  

by  p a r t i a l   or  comple te   c o m b u s t i o n ,   the   oxygen  be ing   f u r t h e r  

h e a t e d   by  the  heat   evo lved .   In  cases   where  the  s lag   is  d r a i n e d  

in  l i q u i d   form  i t   may  happen  t h a t   the   s lag   cools   off   e x c e s s i v e l y  

and  does  not  f low  any  more  wi th   the  r e s u l t   t h a t   the  d i s c h a r g e   a n d  

the  bot tom  w i l l   be  b l o c k e d .   In  o rde r   to  p r e v e n t   t h i s  i t   may  be  u s e f u l  

to  p r e h e a t   the  o x y g e n - c o n t a i n i n g   gas  in  a  h i g h e r   degree   a n d / o r  

to  l o c a t e   the  i n l e t ( s )   t h e r e o f   at  a  h i g h e r   l e v e l   in  the  bot tom  o f  

the  r e a c t o r .  

Most  p a r t i a l   combus t ion   r e a c t i o n s   in  the  r e a c t o r   take  p l a c e  

at  the  l e v e l   of  the  f u e l   i n l e t .   Some  not  yet   f u l l y   g a s i f i e d   f u e l  

p a r t i c l e s   w i l l   be  e n t r a i n e d   upwards  by  the  gas  s t ream  over  a  c e r t a i n  

d i s t a n c e   b e f o r e   they  are  f u l l y   g a s i f i e d .   Owing  to  the  high  c o n -  

c e n t r a t i o n   of  s y n t h e s i s   gas  and  low  c o n c e n t r a t i o n   of  oxygen,   at  t h e  

h i g h e r   l e v e l s   in  the  r e a c t o r   the  e x o t h e r m i c  r e a c t i o n   wi th   o x y g e n  

h a r d l y   t akes   p l a c e ,   but  main ly   the  endo the rmic   r e a c t i o n   with  w a t e r  



and  C02  wi th   the  f o r m a t i o n   of  CO  and  H2. 

C o n s e q u e n t l y ,   t h r e e  z o n e s   can  now  be  d i s t i n g u i s h e d   in  t h e  

r e a c t o r ,   from  bo t tom  to  top:   the  p r e h e a t i n g   zone,  the  e x o t h e r m i c  

p a r t i a l   o x i d a t i o n   zone  and  the  e n d o t h e r m i c   r e d u c t i o n   z o n e .  

The  f u e l   is  p r e f e r a b l y   fed  t h r o u g h   at  l e a s t   two  p a s s a g e s   i n  

the   s ide   wal l   of  the  r e a c t o r ,   which  are  f i t t e d   at  the   same  h e i g h t  

and  s y m m e t r i c a l l y   in  r e l a t i o n   to  the  c e n t r e   l i n e  o f  t h e  r e a c t o r .  T h e  

r e s u l t   is  t h a t   a  k ind   of  f l a t   d isc   of  f u e l   p a r t i c l e s   is  f o r m e d  

at  sa id   l e v e l   in  the  r e a c t o r   space .   The  f u e l   p a r t i c l e s   are  i n t r o -  

duced  i n to   the  r e a c t o r   at  such  a  speed  t h a t   they  do  not  f a l l   a t  

once,   but  not  at  such  a  speed  t h a t   they   h i t   the  o p p o s i t e   s i d e  

w a l l .   In  the  i d e a l   case  t he   upward  p r e s s u r e   of  the  o x y g e n - c o n t a i n -  

ing  gas  balanc-es  the  d o w n w a r d - a c t i n g   g r a v i t y ,   so  t h a t   the  f u e l  

p a r t i c l e s  r e m a i n   at  the  same  h e i g h t   in  the  r e a c t o r   u n t i l   they   h a v e  

f u l l y   r e a c t e d   wi th   the  oxygen.  However,  t h i s   is  not  f e a s i b l e   i n  

p r a c t i c e ,   s ince   the  f u e l   p a r t i c l e s   d i s i n t e g r a t e   d u r i n g   the  p a r t i a l  

combus t ion   and  the   l i g h t e r   p a r t i c l e s   are  e n t r a i n e d   more  r e a d i l y   b y  

the  o x y g e n - c o n t a i n i n g   gas.   Said  p a r t i c l e s  t h e n  r e a c t   f u r t h e r   in  t h e  

endo the rmic   zone.  The  h e a v i e r   p a r t i c l e s   w i l l   descend   a  l i t t l e  

a g a i n s t   the  gas  stream.,  owing  to  which  they  w i l l   r each   a  zone  wi th   m o r e  

oxygen  and  r e a c t   r a p i d l y   and  c o n s e q u e n t l y   d i s i n t e g r a t e   i n t o  

p i e c e s   which  are  s u b s e q u e n t l y   f o r c e d   upwards  by  the  gas  ' s t r e a m .  

The  n o n - c o m b u s t i b l e   r e m a i n d e r s ,   such  as  s i l i c a t e ,   are  in  t h e  

mol ten   s t a t e   owing  to  the  high  t e m p e r a t u r e   and  t end   to  a g g l o m e r a t e .  

The  h e a v i e s t   ash  p a r t i c l e s   descend ,   exchang ing   hea t   wi th   t h e  

s t r eam  of  o x y g e n - c o n t a i n i n g   gas ,   to  the  bot tom  of  the  r e a c t o r  w h e r e  

they   form  the  s l ag   and  ash,   the  l i g h t e r   p a r t i c l e s   l e a v i n g   t h e  

r e a c t o r   t h r o u g h   the  d i s c h a r g e   wi th   the  s y n t h e s i s   gas  as  f l y   a s h .  

With  the   a id   of  known  means  i t   is  p o s s i b l e  t o   cool   and  remove  t h e  

s lag  and  ash  from  the  r e a c t o r   and  the  s y n t h e s i s   gas  d i s c h a r g e ,  

r e s p e c t i v e l y .   The  s lag   is  p r e f e r a b l y   d i s c h a r g e d   via   the  bo t tom  o f  

the  r e a c t o r .  

I t   is  p r e f e r r e d   to  p r o v i d e   a  h o r i z o n t a l   s l i t   for   f e e d i n g  

fue l   a long  the   e n t i r e   c i r c u m f e r e n c e   of  the  r e a c t o r ,   s ince   an  i d e a l  

s p a t i a l   d i s t r i b u t i o n   of  the   f u e l   p a r t i c l e s   is  ensu red   in  t h i s  



m a n n e r .  

The  r e a c t o r   bot tom  is  p r e f e r a b l y   shaped  as  a  d i f f u s e r .   T h i s  

r e s u l t s   in  b e t t e r   u t i l i z a t i o n   of  the  comple te   r e a c t o r   space  of  t h e  

o x y g e n - c o n t a i n i n g   gas  and  a l so   in  a  d e c r e a s e   in  the  gas  v e l o c i t y .  

At  a  c e r t a i n   h e i g h t   the  gas  v e l o c i t y   has  become  so  low  t h a t   t h e  

i n j e c t e d   f u e l   s t a r t s   d e s c e n d i n g .   The  f i n e l y   d i v i d e d   f ue l   is  p r e -  

f e r a b l y   fed  at  the   h e i g h t   of  t h i s   p o i n t ,   a  k ind  of  s h i e l d   b e i n g  

formed  in  t h i s   manner  be tween  the  o x i d i z i n g   p r e h e a t i n g   zone  a n d  

the  endo the rmic   r e d u c t i o n   z o n e .  

The  d i f f u s e r   shape  w i l l   then  not  be  a l l owed   to  go  any  f u r t h e r  

and  c o n s e q u e n t l y   the  r e a c t o r   d i a m e t e r   is  d e t e r m i n e d   as  a  f u n c t i o n  

of  the  oxygen  supp ly   r a t e   and  t e m p e r a t u r e .   In  o t h e r   words,   at  t h i s  

h e i g h t   the  bo t tom  of  the  r e a c t o r   becomes  the  s ide   w a l l .   B r i e f l y ,  

the  f u e l   is  p r e f e r a b l y   fed  to  the  r e a c t o r   at  the  h e i g h t   of  t h e  

p l a c e  w h e r e   the  bot tom  becomes  the  s ide   wal l   of  the  r e a c t o r .  

In  the  p r o c e s s   a c c o r d i n g   to  the   i n v e n t i o n   the  r e a c t i o n   t e m -  

p e r a t u r e   is  approx .   1800°C,  p r e f e r a b l y   between  1700  and  1900°C.  

The  f e e d  o f   c a r b o n - c o n t a i n i n g   f u e l   is  about   0.6  kg /s /m3  of  r e a c t o r  

s p a c e , - t h e   o x y g e n - c o n t a i n i n g   gas  be ing   s u p p l i e d   to  the  r e a c t o r   i n  

such  q u a n t i t i e s   t h a t   the  c a r b o n / o x y g e n   weight   r a t i o   l i e s   b e t w e e n  

0.6  and  0 . 9 .  

The  i n v e n t i o n   w i l l   now  be  i l l u s t r a t e d   wi th   r e f e r e n c e   to  t h e  

drawing.   Fig.   1  is  a  d i ag rammat i c   l o n g i t u d i n a l   s e c t i o n   of  a  r e a c t o r  

a c c o r d i n g   to  the  i n v e n t i o n ,   and  Fig.   2  is  a  c r o s s - s e c t i o n   a l o n g  

the  l i n e   I I - I I   in  Fig.   1.  Cool ing   and  i n s u l a t i o n ,   v a l v e s , t h e r m o -  

m e t e r s ,   e t c . ,   are  not  shown  in  the  d r a w i n g s .  

A  d i s c h a r g e   2  for  s y n t h e s i s   gas  and  f l y   ash  is  p r o v i d e d   i n  

a  top  1.  In  a  s ide   wa l l   3  are  l o c a t e d   p a s s a g e s   4  for  f ue l   d u s t ,  

for   example  coal   dust   t h a t   has  been  p r e s s u r i z e d   in  some  known 

dev ice   and  can  be  blown  in to   the  r e a c t o r   with  an  i n e r t   gas ,   f o r  

example  s y n t h e s i s   gas,   steam  or  n i t r o g e n .   A  bo t tom  5  is  c o n i c a l  

downward  and  becomes  a  s lag   d i scha rge - -6   i n  t h e   c e n t r e   of  which  a n  

oxygen  supply   l i n e   7  is  l o c a t e d .   As  appea r s   from  Fig.   2,  the  f u e l  

p a s s a g e s  4   are  l o c a t e d   at  r e g u l a r   i n t e r v a l s   in  the  s ide  wal l   3 .  

By  way  of  example  four  p a s s a g e s   are  drawn  and  the  s p r a y e r s   h a v e  



an  o r i f i c e   angle   of  about   90°.  The  f u e l   dust   is  drawn  as  d o t s .  

EXAMPLE 

A  q u a n t i t y   of  40,000  kg/h   of  a  f i n e l y   ground  coal   dust   a n d  

133  kg  of  n i t r o g e n   at  40°C  as  c a r r i e r   gas  were  blown  t h r o u g h   t h e  

p a s s a g e s  4   i n to   a  r e a c t o r   hav ing   the  a b o v e - m e n t i o n e d   shape  and  a n  

i n t e r n a l   volume  of  18  c u . m .  T h e   coal   dust   had  an  ave rage   p a r t i c l e  

s i ze   of  50 p  and  had  the  f o l l o w i n g   c o m p o s i t i o n   on  a  dry  a s h l e s s  

b a s i s :  

The  ash  c o n t e n t   was  12.6%  by  we igh t   and  the  m o i s t u r e   c o n t e n t  

was  2%  by  w e i g h t .   The  r e a c t o r   h a d  a  p r e s s u r e   of  30  atm.  A  q u a n t i t y  

of  33,500  kg/h   of  gas  of  200°C  and  of  the  f o l l o w i n g   c o m p o s i t i o n  

was  i n t r o d u c e d   t h r o u g h   the  supply   l i n e   7 :  

A  q u a n t i t y   of  9000  kg  of  m o d e r a t o r   steam  was  added  to  this  g a s .  
A  q u a n t i t y   of  67,500  kg/h   of  s y n t h e s i s   gas  of  1500°C  and  o f  

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

d i s c h a r g e   2 :  

The  s y n t h e s i s   gas  formed  was  p r a c t i c a l l y   f r ee   from  soot  a n d  

c o n t a i n e d   3%  by  weight   of  f l y   ash  which  was  s e p a r a t e d   of f   in  a  

c y c l o n e .   The  r e m a i n i n g   s o l i d s   were  d i s c h a r g e d   as  mol ten   s l a g  



t h r o u g h   6  and  dropped  in  a  water   ba th   to  be  c o o l e d .   The  c o o l e d  

s l a g - w a t e r   m i x t u r e   was  d r a i n e d   t h r o u g h   a  lock   sys tem,   the  h i g h  

p r e s s u r e   in  the  r e a c t o r   be ing   m a i n t a i n e d .  



1.  A  p r o c e s s   for   the  p r e p a r a t i o n   of  s y n t h e s i s   gas  by  the  p a r t i a l  

combus t ion   of  f i n e l y   d i v i d e d   c a r b o n - c o n t a i n i n g   f u e l   by  s u p p l y i n g  

o x y g e n - c o n t a i n i n g   gas  a x i a l l y   in to   a  v e r t i c a l l y   a r r a n g e d   r e a c t o r  

and  f e e d i n g   the  f u e l   t h r o u g h   one  or  more  p a s s a g e s   in  the  s i d e  

wal l   of  the  r e a c t o r ,   c h a r a c t e r i z e d   in  t h a t   the   o x y g e n - c o n t a i n i n g  

gas  is  s u p p l i e d   i n to   the  r e a c t o r   bo t tom,   the  f u e l   is  fed  at  a n  

angle   of  900  (±  150)  wi th   the  c e n t r e   l i n e   of  the   r e a c t o r   and  t h a t  

the  s y n t h e s i s   gas  formed  is  d i s c h a r g e d   at  the  top  of  the  r e a c t o r .  

2.  A  p r o c e s s   as  c la imed   in  c la im  1,  c h a r a c t e r i z e d   in  t h a t   t h e  

f u e l   is  fed  v ia   at  l e a s t   two  p a s s a g e s   in  the   s ide   wa l l   of  t h e  

r e a c t o r   which  are  l o c a t e d   at  the  same  h e i g h t   and  s y m m e t r i c a l l y  

in  r e l a t i o n   to  the  c e n t r e   l i n e   of  the  r e a c t o r .  

3.  A  p r o c e s s   a s  c l a i m e d   in  c la im  1,  c h a r a c t e r i z e d   in  t h a t   t h e  

f u e l   is  s u p p l i e d   v i a   a  h o r i z o n t a l   s l i t   a long  the  e n t i r e   c i r c u m -  

f e r e n c e   of  the  r e a c t o r .  

4.  A  p r o c e s s   as  c l a imed   in  any  one  or  more  of  c la ims   1 - 3 ,  

c h a r a c t e r i z e d   in  t h a t   the  bot tom  of  the  r e a c t o r   is  shaped  a s  a  
d i f f u s e r .  

5.  A  p r o c e s s   as  c l a imed   in  any  one   of  c la ims   1-4,  c h a r a c t e r i z e d  

in  t h a t   the   f u e l   is  fed  to  the  r e a c t o r   at  the   h e i g h t   of  the  p l a c e  

where  the  bo t tom  becomes  the  s ide   wa l l   of  the  r e a c t o r .  

6.  A  p r o c e s s   as  c l a imed   in  any  one  or  more  of  c la ims   1 - 5 ,  

c h a r a c t e r i z e d   in  t h a t   the  s l ag   formed  is  d i s c h a r g e d   via   the  b o t t o m  

of  the  r e a c t o r .  

7.  A  v e r t i c a l l y   a r r a n g e d   r e a c t o r   for  the  p r e p a r a t i o n   of  s y n t h e s i s  

gas  by  the  p a r t i a l   combus t ion   of  f i n e l y   d i v i d e d   c a r b o n - c o n t a i n i n g  

f u e l ,   p r o v i d e d   wi th   an  a x i a l   supp ly   l i n e   for   o x y g e n - c o n t a i n i n g  

gas  and  one  or  more  p a s s a g e s   in  the  s ide  wal l   for   f e e d i n g   the  f u e l ,  

c h a r a c t e r i z e d   in  t h a t   the  supply   l i n e   for   o x y g e n - c o n t a i n i n g   gas  i s  

l o c a t e d   in  the  bot tom  of  the  r e a c t o r ,   t h a t   the  p a s s a g e ( s )   in  t h e  

s ide  wa l l   i s / a r e   at  an  angle   of  900  (+  150)  with  the  c e n t r e   l i n e  

of  the  r e a c t o r ,   and  t h a t   a  d i s c h a r g e   for  s y n t h e s i s   gas  is  p r o v i d e d  

at  the  t o p .  



8.  A  r e a c t o r   as  c l a i m e d . i n . c l a i m   7,  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  p a s s a g e s   f o r  f e e d i n g  f u e l  a r e   f i t t e d   in  the  s ide   w a l l  

of  the  r e a c t o r   at  the  s a m e  h e i g h t ' a n d   s y m m e t r i c a l l y   in  r e l a t i o n  

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

9.  A  r e a c t o r   as  c l a imed   i n  c l a i m  7 ,   c h a r a c t e r i z e d   in  t h a t   a  

h o r i z o n t a l   s l i t   for   f e e d i n g   f u e l   is.  p r o v i d e d   over  the  e n t i r e  

c i r c u m f e r e n c e   of  the  r e a c t o r .  

10.  A  r e a c t o r   as  c l a imed   in  any  one  o r  more   of  c la ims   7 - 9 ,  

c h a r a c t e r i z e d   in  t h a t   the  bo t tom  of  the  r e a c t o r   is  shaped  a s  

a  d i f f u s e r .  

11.  A  r e a c t o r   as  c l a imed   in  any  one  or  more  of  c la ims   7 - 1 0 ,  

c h a r a c t e r i z e d   in  t h a t   the  p a s s a g e s   for   f e e d i n g   the  f u e l   h a v e  

been  f i t t e d   at  the  h e i g h t   of  the  p l a c e   where  the  bo t tom  becomes  

the  s ide   wa l l   of  the  r e a c t o r .  

12.  A  r e a c t o r   a s  c l a i m e d   in  any  one  or  more  of  c la ims   7 - 1 1 ,  

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

bo t tom  of  the  r e a c t o r .  
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