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The  p resen t   i nven t ion   r e l a t e s   to  a  process  for  the  g a s i f i c a t -  

ion  of  a  f i n e l y   d iv ided  sol id  fuel  and  to  a  burner  for  c a r r y i n g  

out  such  a  p r o c e s s .  
G a s i f i c a t i o n   of  a  sol id   fuel  may  be  def ined  as  a  p r o c e s s  

wherein  so l id   fuel  is  p a r t i a l l y   combusted  with  a  s u b s t o i c h i o m e t r i c  

amount  of  pure  oxygen  or  an  oxygen  con t a in ing   gas,  such  as  a i r ,  

to  form  product   gas  c o n s i s t i n g   mainly  of  carbon  monoxide  and 

hydrogen.   Depending  on  the  composi t ion   of  the  combustion  medium 

the  p roduc tgas   f u r t h e r   conta ins   o ther   subs tances   which  may  be  

usefu l   or  may  be  cons idered   as  p o l l u t a n t s .  

Although  the  p resen t   i nven t ion   wi l l   p r i m a r i l y   be  d e s c r i b e d  

with  r e f e r e n c e   to  p u l v e r i z e d   coal ,   it  should  be  noted  that   t h e  

burner  and  process   according  to  the  i nven t ion   are  also  s u i t a b l e  

for  o ther   types  of  so l id   fuels   which  can  be  g a s i f i e d ,   such  as  

l i g n i t e ,   wood,  bitumen,  soot  and  pet roleum  coke .  

According  to  a  well  known  g a s i f i c a t i o n   process  so l id   fuel  i n  

a  f i ne ly   d iv ided   s t a t e   is  passed  with  a  c a r r i e r   gas  to  a  r e a c t o r -  

zone  via  a  burner ,   while  the  combustion  medium  is  e i t h e r   added  t o  

the  so l id   fuel  flow  ins ide   the  burner   or  is  s e p a r a t e l y   i n t r o d u c e d  

into  said  r e a c t o r z o n e .   Great  care  must  be  taken  that   the  r e a c t a n t s  

are  e f f e c t i v e l y   mixed  with  one  ano ther .   If  the  r e a c t a n t s   are  n o t  

brought  into  i n t ima te   contac t   with  each  other ,   the  oxygen  and 

sol id   fuel  flow  wil l   follow  at  l e a s t   p a r t i a l l y   independent   t r a -  

j e c t o r i e s   ins ide   the  r e a c t o r .   Since  the  r e a c t o r   zone  is  f i l l e d  

with  mainly  hot  carbon  monoxide  and  hydrogen,  the  oxygen  w i l l  

r ap id ly   reac t   with  these  gases  i n s t ead   of  with  the  so l id   f u e l .  

The  so  formed  very  hot  combustion  products   carbon  d ioxide   and 

steam  wi l l   also  follow  independent   t r a j e c t o r i e s   having  poor  c o n -  

tac t   with  the  r e l a t i v e l y   cold  so l id   fuel  flow.  This  behaviour   o f  

the  oxygen  wi l l   r e s u l t   in  local   hot  spots  in  the  r e a c t o r ,   t h e r e b y  

p o s s i b l y   causing  damage  to  the  r e a c t o r   r e f r a c t o r y   l i n i n g   and  i n -  

creased  heat  f luxes  to  the  b u r n e r ( s )   a p p l i e d .  



S u f f i c i e n t   mixing  of  the  so l id   fuel  and  the  oxygen  can  be  

a t t a i n e d   by  adding  the  oxygen  to  the  so l id   fuel  flow  in  the  b u r n e r  

i t s e l f .   A  d i s a d v a n t a g e   of  th is   method  c o n s i s t s ,   however,  t h e r e i n  

t h a t  -   e s p e c i a l l y   at  high  p r e s s u r e   g a s i f i c a t i o n  -   the  design  and 

o p e r a t i o n   of  the  burner   are  h igh ly   c r i t i c a l .   The  reason  for  t h i s  

is  that   the  time  e l aps ing   between  the  moment  of  mixing  and  t h e  

moment  the  f u e l / o x y g e n   mixture   e n t e r s   into  the  r e a c t o r   zone  s h o u l d  

be  i n v a r i a b l y   s h o r t e r   than  the  combust ion  i nduc t ion   time  of  t h e  

mix tu re .   Moreover,  the  v e l o c i t y   of  the  mixture   ins ide   the  b u r n e r  

should  be  h ighe r   than  the  flame  p r o p a g a t i o n   v e l o c i t y   in  order  t o  

avoid  f l a s h b a c k .   However,  the  combust ion  i n d u c t i o n   time  s h o r t e n s  

and  the  flame  p r o p a g a t i o n   v e l o c i t y   i nceases   at  a  r i se   in  g a s i f i c a t -  

ion  p r e s s u r e .   F u r t h e r ,   if  the  burner   is  opera ted   at  a  low  fuel  l oad  

or,  in  o the r   words,  if  the  v e l o c i t y   of  the  fue l /oxygen   mixture   i n  

the  burner   is  low,  the  combustion  i n d u c t i o n   time  or  f l a shback   c o n -  

d i t i o n   might  e a s i l y   be  reached  in  the  burner   i t s e l f ,   r e s u l t i n g   i n  

o v e r h e a t i n g   and  p o s s i b l y   severe  damage  to  the  b u r n e r .  

The  above-ment ioned  problem  of  the  premature   combustion  i n  

the  burner   i t s e l f   wi l l   not  occur  if   the  fuel  and  oxygen  are  mixed 

ou t s ide   the  burner   in  the  r e a c t o r   space  i t s e l f .   In  this   c a s e  

s p e c i a l   measures  are,  however,  to  be  taken  to  ensure  a  s u f f i c i e n t  

mixing  n e c e s s a r y   for  an  e f f e c t i v e   g a s i f i c a t i o n   of  the  fuel  a s  

d i s cus sed   in  the  above.  To  promote  an  i n t i m a t e   mixing  of  fuel   and 

oxygen  it   has  a l ready   been  proposed  to  i n t r o d u c e   the  oxygen  a s  

high  v e l o c i t y   j e t s   into  the  fuel  flow.  A p p l i c a n t ' s   copend ing  

B r i t i s h   pa t en t   a p p l i c a t i o n   No.  8229811  r e l a t e s   to  such  a  sy s t em 

for  g a s i f i c a t i o n   o f  s o l i d   fuel  in  which  a  core  of  sol id   fuel  i s  

i n t roduced   into  a  r e a c t o r   space  and  oxygen  in  the  form  of  h i g h  

v e l o c i t y   j e t s   are  d i r e c t e d   towards  the  core  of  so l id   fuel  f o r  

b reak ing   up  the  so l id   fuel  flow  so  that   a l l   fuel  p a r t i c l e s   c an  

be  c o n t a c t e d   with  oxygen  for  the  purpose  of  g a s i f i c a t i o n .   T h i s  

a l ready   proposed  method  for  c o n t a c t i n g   the  so l id   fuel  with  oxygen 
is  a t t r a c t i v e   if  the  core  of  so l id   fuel   can  be  kept  r a t h e r   s m a l l  

or,  in  o the r   words,  if  a  r a t h e r   low  c a p a c i t y   g a s f i c a t i o n   p r o c e s s  



is  aimed  at.  Problems  may  occur  when  high  throughputs   of  s o l i d  

fuel  are  to  be  p rocessed .   In  the  l a t t e r   case  the  sol id  fuel  s h o u l d  

be  suppl ied   as  a  r e l a t i v e l y   th ick   core  into  the  r eac to r   s p a c e .  

Inc rease   of  the  t h i cknes s   of  the  core,   however,  has  an  a d v e r s e  

i n f luence   on  the  p o s s i b i l i t y   of  breaking  up  the  sol id  fuel  f l o w .  

The  oxygen  should  then  be  supp l ied   to  the  sol id  fuel  flow  w i t h  

extremely  high  v e l o c i t i e s   neces sa ry   for  a  s u f f i c i e n t   p e n e t r a t i o n  

into  the  so l id   fue l .   Such  high  v e l o c i t y   j e t s   may  ea s i l y   c a u s e  

.  suc t ion   of  the  a l ready  formed  r e a c t o r   gases  along  the  b u r n e r f r o n t  

with  the  r i sk   of  o v e r h e a t i n g   of  the  l a t t e r .   In  the  a b o v e - m e n t i o n e d  

previous  pa ten t   a p p l i c a t i o n   it  is  t h e r e f o r e   proposed  to  s u r r o u n d  

the  high  v e l o c i t y   oxygen  j e t s   with  sh ie lds   of  r e l a t i v e l y   low 

v e l o c i t y   steam  for  supp re s s ing   suc t i on   of  r eac to r   g a s e s .  
An  ob jec t   of  the  p resen t   i n v e n t i o n   is  to  provide  a  p r o c e s s  

for  the  g a s i f i c a t i o n   of  in  p a r t i c u l a r   high  q u a n t i t i e s   of  s o l i d  

fuel  wherein  the  sol id   fuel  flow  can  be  p roper ly   broken  up  by 

oxygen  j e t s   having  a  r e l a t i v e l y   moderate  v e l o c i t y .  

The  process   for  the  g a s i f i c a t i o n   of  a  f ine ly   divided  s o l i d  

fuel  t h e r e t o   comprises  accord ing   to  the  inven t ion   supplying  f i n e l y  

divided  so l id   fuel  as  an  annulus  into  a  r e a c t o r   space  and  i n t r o -  

ducing  oxygen  or  an  oxygen  c o n t a i n i n g   gas  into  said  r e a c t o r   s p a c e ,  

a l lowing  the  oxygen  or  oxygen  c o n t a i n i n g   gas  to  react   with  t h e  

f ine ly   d iv ided   sol id   fuel  for  g a s i f i c a t i o n   of  the  l a t t e r ,  w h e r e i n  

at  l eas t   part   of  the  oxygen  or  oxygen  con ta in ing   gas  is  i n t r o d u c e d  

into  the  r e a c t o r   space  as  a  p l u r a l i t y   of  high  v e l o c i t y   j e t s  

arranged  to  i n t e r s e c t   the  annulus  of  f i ne ly   divided  sol id   f u e l .  

Since  in  the  above  process   the  so l id   fuel  is  suppl ied   to  t h e  

r e a c t o r   space  as  an  annulus ,   the  t h i cknes s   of  the  sol id   fuel  f low 

can  be  kept  r a t h e r   moderate  even  at  high  fuel  t h roughpu t s .   The 

sol id   fuel  can  be  e a s i l y   p e n e t r a t e d   by  the  oxygen  je t s   for  a 

proper  b reak ing   up  of  the  fuel  f l o w .  

The  oxygen  je t s   are  p r e f e r a b l y   uniformly  d i s t r i b u t e d  w i t h  

respec t   to  the  annular   sol id   fuel  flow,  to  ensure  a  s u b s t a n t i a l l y  

uniform  breaking  up  to  the  so l id   fuel  flow.  The  number  of  oxygen 



j e t s   which  should  be  appl ied   depends,  among  other   t h ings ,   on  t h e  

diameter   of  the  annulus  of  so l id   fue l ,   on  the  width  of  the  a n n u l u s  

and  on  the  behav iou r   of  the  so l id   fuel  i t s e l f .   If  the  so l id   f u e l  

flow  is  r e l a t i v e l y   compact,  a  r e l a t i v e l y   large  amount  of  oxygen 

j e t s   wi l l   be  r e q u i r e d   for  a t t a i n i n g   a  proper   b reak ing   up  of  t h e  

so l id   fuel  flow.  Care  should,   however,  be  taken  tha t   the  oxygen 

j e t s   are  s u f f i c i e n t l y   spaced  apart   from  one  another   to  avo id  

r e d u c t i o n   of  the  oxygen  jet  momenta  due  to  i n t e r f e r e n c e   be tween  

the  oxygen  j e t s .  

In  a  s u i t a b l e   embodiment  of  the  i n v e n t i o n   the  oxygen  j e t s  

are  a r ranged  to  i n t e r s e c t   the  annulus  of  f i n e l y   d iv ided   s o l i d  

fuel  from  the  o u t s i d e .   For  s u b s t a n t i a l l y   e l i m i n a t i n g   the  r i sk   o f  

escape  of  n o n - c o n v e r t e d   s o l i d s ,   it  may  be  advantageous   to  a r r a n g e  

the  oxygen  j e t s   in  such  a  manner  tha t   they  form  a  s u b s t a n t i a l l y  

closed  sh ie ld   around  the  annular   so l i d   fuel  flow  wi thou t ,   however ,  

i n t e r f e r i n g   with  one  ano ther .   It  is  also  p o s s i b l e   to  reach  t h e  

above  o b j e c t i v e   by  apply ing   s h i e l d i n g   means  s e p a r a t e   from  t h e  

oxygen  j e t s   for  b r eak ing   up  the  so l id   fuel  flow.  It  is  p r e f e r r e d  

to  apply  a  low  v e l o c i t y   flow  of  oxygen  or  oxygen  c o n t a i n i n g   gas  
for  forming  said  s h i e l d   around  the  a r rangement   of  so l id   fuel  f l ow  

and  oxygen  j e t s   for  b r e a k - u p .  

In  a  p r e f e r r e d   g a s i f i c a t i o n   process   accord ing   to  the  i n v e n t -  

ion,  combust ion  medium  is  not  only  supp l i ed   via  the  high  v e l o c i t y  

j e t s   i n t e r s e c t i n g   the  annular   so l id   fuel  flow  from  the  o u t s i d e  

but  also  via  a  f u t h e r   supply  source  s u b s t a n t i a l l y   c e n t r a l l y  

arranged  i n s ide   the  annular   so l id   fuel  flow.  This  f u r t h e r   c o m b u s t -  

ion  medium,  formed  by  oxygen  or  an  o x y g e n - c o n t a i n i n g   gas,  s e r v e s  

apar t   from  the  combust ion  aspect   a  p l u r a l i t y   of  purposes .   T h i s  

c e n t r a l   gas  flow  w i l l   keep  the  flame  formed  a f t e r   i g n i t i o n   of  t h e  

combust ib le   mix tu re   of  so l id   fuel  and  oxygen,  away  from  the  b u r n e r  

front   thereby  r educ ing   the  r i sk   of  o v e r h e a t i n g   of  the  burner .   I t  

f u r t h e r   serves   as  a  support   of  the  annular   so l id   fuel  flow  p r e -  

ven t ing   c o l l a p s e   of  the  fuel  flow  upon  exposure  to  the  oxygen 

j e t s .  



In  a  f u r t h e r   s u i t a b l e   embodiment  of  the  i nven t ion   the  oxygen 
je t s   are  grouped  in  pa i r s ,   wherein  the  je ts   of  each  pair   a r e  

arranged  at  oppos i te   s ides  ins ide   and  outs ide   of  the  annular   s o l i d  

fuel  flow  in  such  a  manner  that   these  je t s   i n t e r s e c t   one  a n o t h e r  

s u b s t a n t i a l l y   in  the  annulus  of  so l id   fuel .   This  ar rangement   o f  

the  oxygen  j e t s   is  p a r t i c u l a r l y   s u i t a b l e   for  high  c a p a c i t y   o p e r a t -  
ion  in  which  the  annulus  of  so l id   fuel  should  n e c e s s a r i l y   have  a 

r a t he r   large  width.   The  groupwise  p o s i t i o n i n g   of  the  oxygen  j e t s  

ensures   that   the  sol id   p a r t i c l e s   remain  in  the  annulus  of  fuel  and 

are  not  pushed  away  from  the  de s i r ed   t r a j e c t o r y   by  the  oxygen  j e t s  

o p e r a t i n g   from  the  inner  side  of  the  sol id   fuel  annulus .   The  l a s t -  

mentioned  process   according   to  the  i nven t ion   may  be  f u r t h e r   o p t i -  

mized  by  the  supply  of  low  v e l o c i t y   gas  in  the  annulus ,   p r e f e r a b l y  

in  the  cen t r e ,   for  f u r t h e r   s u p p o r t i n g   the  annulus  of  so l id   f u e l .  

As  a l ready   i n d i c a t e d   in  the  above  with  r e f e rence   to  the  process   i n  

which  the  oxygen  j e t s   are  a l l   loca ted   ou ts ide   the  annulus ,   the  low 

v e l o c i t y   gas  p r e f e r a b l y   c o n s i s t s   of  oxygen  or  an  oxygen  c o n t a i n i n g  

gas,  se rv ing   not  only  as  a  suppor t   for  the  fuel  annulus  but  a l s o  

as  f u r t h e r   combustion  medium  comple t ing   the  amount  of  oxygen 

requ i red   for  a  proper  g a s i f i c a t i o n   of  the  f u e l .  

The  groups  of  oxygen  j e t s   are  p r e f e r a b l y   s u b s t a n t i a l l y  

uni formly  d i s t r i b u t e d   r e l a t i v e   to  the  annulus  of  f i n e l y   d i v i d e d  

so l id   fuel  in  order  to  obta in   a  s u b s t a n t i a l l y   homogeneous  m i x t u r e  

of  so l id   fuel  and  oxygen,  r e s u l t i n g   in  a  s t ab le   o p e r a t i o n   and  h i g h  

q u a l i t y   g a s i f i c a t i o n   p roduc t s .   In  a  s u i t a b l e   embodiment  of  t h e  

l a t t e r   process   the  annular   so l id   fuel  flow  and  the  g r o u p w i s e  

arranged  oxygen  j e t s   are  surrounded  by  a  shield  of  low  v e l o c i t y  

gas,  p r e f e r a b l y   oxygen  or  oxygen  c o n t a i n i n g   gas.  The  v e l o c i t y   o f  

the  s h i e l d i n g   gas  flow  is  s u i t a b l y   chosen  in  the  range  of  about  5 

to  20  m / s e c .  

As  a l ready  mentioned  in  the  above,  the  important   f e a t u r e   o f  

the  i nven t ion   c o n s i s t s   here in   that   it  makes  it  p o s s i b l e   to  a t t a i n  

high  th roughputs   of  sol id   fuel  at  a ccep tab l e   v e l o c i t i e s   of  t h e  

oxygen  j e t s   without  impairment  of  the  q u a l i t y   of  the  g a s i f i c a t i o n .  



The  v e l o c i t i e s   of  the  oxygen  j e t s   may  be  chosen  in  the  usual  r a n g e  
of  about  60  to  100  m/sec.   These  v e l o c i t i e s   can  be  e a s i l y   r e a c h e d  

in  the  a v a i l a b l e   burners   wi thout   damage  of  the  b u r n e r w a l l s .  

The  i nven t ion   f u r t h e r   r e l a t e s   to  a  burner   for  the  g a s i f i c a t -  

ion  of  a  f i ne ly   d iv ided   so l id   fue l ,   which  burner   comprises  an 

annular   o u t l e t   channel  for  f i n e l y   d iv ided   so l id   fuel  and  a  p l u -  

r a l i t y   of  o u t l e t   passages   for  oxygen  or  an  oxygen  c o n t a i n i n g   g a s ,  
the  axes  of  said  o u t l e t   passages   being  a r ranged  to  i n t e r s e c t   t h e  

e x t e n s i o n   of  the  annular   o u t l e t   channel  in  downstream  d i r e c t i o n .  

The  oxygen  o u t l e t   por t s   are  p r e f e r a b l y   s u b s t a n t i a l l y   u n i f o r m -  

ly  d i s t r i b u t e d   r e l a t i v e   to  the  annula r   o u t l e t   c h a n n e l .  

In  a  f i r s t   s u i t a b l e   embodiment  of  the  above  burner   the  o u t l e t  

passages   are  arranged  around  the  annular   o u t l e t   channel .   In  a 

f u r t h e r   s u i t a b l e   v a r i a n t ,   the  o u t l e t   passages   are  grouped  i n  

p a i r s ,   the  o u t l e t   passages   of  each  pa i r   being  a r ranged  at  o p p o s i t e  

s ides   ins ide   and  o u t s i d e   of  the  annular   o u t l e t   channel  and  h a v i n g  

t h e i r   axes  arranged  to  i n t e r s e c t   one  another   s u b s t a n t i a l l y   in  t h e  

e x t e n s i o n   of  the  annular   o u t l e t   c h a n n e l .  

For  supplying  oxygen  or  oxygen  c o n t a i n i n g   gas  ins ide   t h e  

annular   so l id   fuel  flow  i s s u i n g   from  the  annula r   o u t l e t   c h a n n e l ,  

the  burner  may  o p t i o n a l l y   be  provided  with  a  c e n t r a l   oxygen  o u t l e t  

channel   being  s u b s t a n t i a l l y   c o a x i a l l y   ar ranged  in  the  a n n u l a r  

o u t l e t   c h a n n e l .  

The  burner  a cco rd ing   to  the  i n v e n t i o n   may  s u i t a b l y   be  f u r t h e r  

provided  with  an  annula r   o u t l e t   channel   s u b s t a n t i a l l y   c o a x i a l l y  

su r round ing   the  annular   o u t l e t   channel  for  supp ly ing   a  sh i e ld   o f  

low  v e l o c i t y   oxygen  or  oxygen  c o n t a i n i n g   gas  around  the  so l id   f u e l  

and  oxygen  je t s   during  o p e r a t i o n   of  the  b u r n e r .  

The  i nven t ion   w i l l   now  be  f u r t h e r   d e s c r i b e d   by  way  of  example  

only  with  r e f e r e n c e   to  the  accompanying  drawings ,   in  which  

Figure  1  shows  a  l o n g i t u d i n a l   s e c t i o n   of  the  f ron t   par t   of  a 

f i r s t   burner  accord ing   to  the  i n v e n t i o n ;  

Figure  2  shows  the  f ront   view  of  the  burner   dep ic t ed   i n  

Figure  1; 



Figure  3  shows  a  l o n g i t u d i n a l   sec t ion   of  the  front  part  of  a 

second  burner  according   to  the  inven t ion ;   and 

Figure  4  shows  the  front  view  of  the  burner  depic ted   i n  

Figure  3.  

It  should  be  noted  that  i d e n t i c a l   elements  shown  in  t h e  

drawings  have  been  i nd i ca t ed   with  the  same  r e f e r ence   numeral.  I t  

is  f u r t h e r   noted  that   the  invent ion   is  by  no  means  l imi ted   to  t h e  

d e s c r i p t i o n   based  on  these  d r awings .  

Re fe r r i ng   to  Figures   1  and  2,  the  front   part  of  a  b u r n e r ,  

g e n e r a l l y   i n d i c a t e d   with  r e f e rence   numeral  1,  for  the  g a s i f i c a t i o n  

of  a  f i ne ly   d iv ided  sol id  fuel ,   such  as  pu lve r i zed   coal,   is  shown 

which  burner   comprises  a  c y l i n d r i c a l   hollow  wall  member  2  with  an 

en la rged   end  par t   forming  a  front  face  3  which  extends  s u b s t a n t i a l -  

ly  normal  to  the  l o n g i t u d i n a l   axis  4  of  the  burner .   The  i n t e r i o r  

of  the  hollow  wall  member  2  is  provided  with  a  s u b s t a n t i a l l y   c o n -  

c e n t r i c   p a r t i t i o n   wall  5  having  an  enlarged  endpart   6  a r r a n g e d  

near  the  burner   f ront   face  3.  The  p a r t i t i o n   wall  5  d iv ides   t h e  

i n t e r i o r   of  the  hollow  wall  member  2  into  passages  7  and  8  f o r  

the  c i r c u l a t i o n   of  a  cool ing  f luid  t h e r e t h r o u g h .   The  hollow  w a l l  

member  2  surrounds  an  annular  oxygen  supply  channel  9,  at  t h e  

downstream  end  provided  with  a  p l u r a l i t y   of  inwardly  i n c l i n e d  

oxygen  o u t l e t   passages   10  with  ou t l e t   ports   11  in  the  burner  f r o n t  

face  3.  As  c l e a r l y   shown  in  Figure  2  the  oxygen  ou t l e t   por ts   a r e  

un i formly   d i s t r i b u t e d   over  a  c i r c l e   with  the  centre   on  the  l o n g -  

i t u d i n a l   burner   axis  4 .  

The  annular   oxygen  supply  channel  9  surrounds  a  s m a l l e r  

annular   o u t l e t   channel  12  intended  for  the  supply  of  sol id  f u e l .  

F i n a l l y ,   a  s u b s t a n t i a l l y   c y l i n d r i c a l   channel  13  for  the  supply  o f  

oxygen  is  arranged  in  the  centre   of  the  burner .   The  oxygen  c h a n -  

nels  9  and  13  may  be  suppl ied  with  oxygen  via  a  common  source.   For  

the  con t ro l   of  the  burner  ope ra t ion ,   it  is  advantageous  to  c o n n e c t  

the  oxygen  channels   9  and  13  with  separa te   supply  s o u r c e s .  

The  o p e r a t i o n   of  the  burner  for  the  g a s i f i c a t i o n   of  for  e x -  

ample  p u l v e r i z e d   coal  is  as  fol lows.   Pu lve r i zed   coal  suspended  i n  



a  c a r r i e r   f l u id   is  passed  through  the  annular   o u t l e t   channel  12 

into  a  r e a c t o r   space  downstream  of  the  burner   o u t l e t .   S i m u l t a n e -  

ously  the  b l a s t ,   mainly  con t a in ing   oxygen,  is  passed  through  t h e  

annular   oxygen  supply  channel  9  and  the  o u t l e t   passages  10  and 

en ters   into  said  r e a c t o r   space  as  a  p l u r a l i t y   of  high  v e l o c i t y  

j e t s   i s su ing   from  the  oxygen  o u t l e t   por ts   11.  The  r a d i a l   compo- 

nents  of  the  momenta  of  the  high  v e l o c i t y   oxygen  j e t s ,   d i r e c t e d  

towards  the  annu la r   coal  flow,  cause  a  b reak ing   up  of  the  c o a l  

flow  and  an  i n t e n s i v e   mixing  of  the  coal  with  the  oxygen.  A t  a  

given  i n c l i n a t i o n   of  the  oxygen  o u t l e t   passages   10,  the  v e l o c i t y  

of  the  oxygen  j e t s   should  be  chosen  such  that   the  oxygen  can 

p e n e t r a t e   into  the  coal  flow  wi thout   s u b s t a n t i a l l y   r e - e m e r g i n g  

theref rom.   S u i t a b l e   v e l o c i t i e s   of  the  oxygen  j e t s   are  for  example 

in  the  range  of  between  60  and  90  m/sec.   The  annular   coal  flow  i s  

at  i ts   inner  side  suppor ted   by  oxygen  supp l i ed   via  the  c e n t r a l  

oxygen  channel  13.  This  c e n t r a l   oxygen  flow  forms  moreover  an 

a d d i t i o n a l   combust ion  medium  source  for  the  g a s i f i c a t i o n   of  t h e  

coal .   In  order  to  obv ia t e   c o n s t r i c t i o n   and  thus  compaction  of  t h e  

coal  annulus  at  the  l o c a t i o n   where  the  high  v e l o c i t y   oxygen  j e t s  

p e n e t r a t e   into  the  coal  flow.  The  annular   coal  flow  p r e f e r a b l y   h a s  

a  r a t he r   moderate  v e l o c i t y .  

In  the  embodiment  of  the  i n v e n t i o n   shown  in  the  Figures  3 

and  4,  the  burner   is  not  only  provided  with  oxygen  o u t l e t   p a s s a g e s  

having  o u t l e t   po r t s   around  the  annu la r   coal  channel  12  but  a l s o  

with  oxygen  o u t l e t   passages   20  having  o u t l e t   por t s   21  a r r a n g e d  

wi th in   said  channel   12.  The  o u t l e t   passages   20  are  o u t w a r d l y  

i n c l i n e d   towards  the  annular   coal  channel   12  and  are  a r r a n g e d  

oppos i te   to  the  o u t l e t   passages  10,  so  tha t   dur ing  ope ra t ion   o f  

the  burner  the  oxygen  j e t s   from  oppos i t e   oxygen  o u t l e t   ports  meet  

one  another  in  the  annular   coal  flow.  The  oxygen  o u t l e t   p a s s a g e s  
20  are  connected  to  an  annular   oxygen  supply  channel  22  s u r r o u n d e d  

by  the  annular   o u t l e t   channel  12. 

During  o p e r a t i o n   of  the  burner  shown  in  F igures   3  and  4,  t h e  

oxygen  je t s   i s s u i n g   from  the  o u t l e t   por t s   11  and  21  wi l l   a t t a c k  



the  flow  from  the  annular   channel  12  from  both  s ides ,   causing  a 

breaking  up  of  even  r e l a t i v e l y   th ick  sol id   fuel  flows.  As  t h e  

inner  ports   are  a r ranged   oppos i te   to  the  outer   oxygen  o u t l e t  

po r t s ,   escape  of  so l id   p a r t i c l e s   due  to  the  energy  of  the  i n n e r  

oxygen  j e t s   is  p r even t ed   by  the  outer  oxygen  j e t s .  



1.  Process   for  the  g a s i f i c a t i o n   of  a  f i ne ly   divided  s o l i d  

fue l ,   compr i s ing   supply ing   f ine ly   d iv ided  so l id   fuel  as  an  a n n u l u s  

into  a  r e a c t o r   space  and  i n t r o d u c i n g   oxygen  or  an  oxygen  c o n t a i n -  

ing  gas  into  said  r e a c t o r   space,  a l lowing  the  oxygen  or  oxygen 

c o n t a i n i n g   gas  to  r eac t   with  the  f i ne ly   d iv ided   sol id   fuel  f o r  

g a s i f i c a t i o n   of  the  l a t t e r ,   wherein  at  l e a s t   part   of  the  oxygen  o r  

oxygen  c o n t a i n i n g   gas  is  i n t roduced   into  the  r e a c t o r   space  as  a 

p l u r a l i t y   of  high  v e l o c i t y   j e t s   arranged  to  i n t e r s e c t   the  a n n u l u s  

of  f i n e l y   d iv ided   so l id   f u e l .  

2.  Process   as  claimed  in  claim  1,  in  which  the  high  v e l o c i t y  

j e t s   are  un i fo rmly   d i s t r i b u t e d   r e l a t i v e   to  the  annulus  of  f i n e l y  

d iv ided   so l id   f u e l .  

3.  Process   as  claimed  in  claim  1  or  2,  in  which  the  high  v e l o -  

c i ty   j e t s   are  a r ranged   to  i n t e r s e c t   the  annulus  of  f i ne ly   d i v i d e d  

so l id   fuel  from  the  o u t s i d e .  

4.  Process   as  claimed  in  claim  1  or  2,  in  which  the  high  v e l o -  

c i ty   j e t s   are  grouped  in  p a i r s ,   the  j e t s   of  each  pair   being  a r -  

ranged  at  oppos i t e   s ides   ins ide   and  ou t s ide   of  the  annulus  o f  

f i n e l y   d iv ided   so l i d   fuel  and  p o s i t i o n e d   as  to  i n t e r s e c t   one  a n -  

o ther   in  said  a n n u l u s .  

5.  Process   as  claimed  in  any  one  of  the  claims  1-4,  in  which  

part   of  the  oxygen  or  oxygen  c o n t a i n i n g   gas  is  suppl ied   to  t h e  

r e a c t o r   space  as  a  core  c e n t r a l l y   ar ranged  w i th in   the  a n n u l u s  

of  f i n e l y   d iv ided   so l id   f u e l .  

6.  P rocess   as  claimed  in  any  one  of  the  claims  1-5,  in  which  

part   of  the  oxygen  or  oxygen  c o n t a i n i n g   gas  is  suppl ied   to  t h e  

r e a c t o r   space  as  an  annulus  with  low  v e l o c i t y   su r rounding   t h e  

arrangement   of  f i n e l y   d iv ided   solid  fuel  annulus  and  high  v e l o c i t y  

oxygen  j e t s .  



7.  Burner  for  the  g a s i f i c a t i o n   of  a  f i ne ly   d iv ided   so l id   f u e l ,  

compr i s ing   an  annular   o u t l e t   channel  (12)  for  f i ne ly   d iv ided   s o l i d  

fuel  and  a  p l u r a l i t y   of  o u t l e t   passages  (10)  for  oxygen  or  an  oxy-  

gen  c o n t a i n i n g   gas,  the  axes  of  said  ou t l e t   passages   being  a r r a n g e d  

to  i n t e r s e c t   the  e x t e n s i o n   of  the  annular   o u t l e t   channel  in  down- 

s tream  d i r e c t i o n .  

8.  Burner  as  claimed  in  claim  7,  in  which  the  o u t l e t   p a s s a g e s  
for  oxygen  or  oxygen  c o n t a i n i n g   gas  are  uniformly  d i s t r i b u t e d   w i t h  

r e s p e c t   to  the  annular   o u t l e t   c h a n n e l .  

9.  Burner  as  claimed  in  claim  7  or  8,  in  which  the  o u t l e t  

passages   are  arranged  around  the  annular   o u t l e t   c h a n n e l .  

10.  Burner  as  claimed  in  claim  7  or  8,  in  which  the  o u t l e t  

passages   are  grouped  in  p a i r s ,   the  o u t l e t   passages   of  each  g roup  

being  ar ranged  at  oppos i t e   s ides   ins ide   and  ou t s ide   of  the  a n n u l a r  

o u t l e t   channel  and  having  t h e i r   axes  arranged  to  i n t e r s e c t   one 

ano ther   s u b s t a n t i a l l y   in  the  ex t ens ion   of  the  annular   o u t l e t  

c h a n n e l .  
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