
J E u r o p a i s c h e s   

Pa ten tamt  

European  Patent  Office  ©  Publication  number:  0  1  2 9   2 5 6  

Office  europeen  des  brevets  A 2  

©  EUROPEAN  PATENT  APPLICATION 

©  Application  number:  84107105.3  ©lnt.CI.3:C  10  J  3 / 0 8  

©  Date  of  filing:  20.06.84 

©  Priority:  20.06.83  US  505826  ©  Applicant:  HYLSA,  S.A. 
Apdo.  Postal  996 
Monterrey,  Mexico(MX) 

©  Date  of  publication  of  application: 
27.12.84  Bulletin  84/52  ©  Inventor:  Viramontes-Brown,  Ricardo 

Mirador  de  la  Sierra  347  Col.  Lomas  del  Valle 
©  Designated  Contracting  States:  Garza  Garcia,  N.L.(MX) 

DE  GB  SE 
©  Inventor:  Berrun-Castanon,  Jorge  Domingo 

Carlos  Orozco  143  Col.  Residencial  Roble 
San  Nicolas  de  los  Garza  N.L(MX) 

@  Representative:  Lehn,  Werner,  Dipl.-lng.  et  al, 
Hoffmann,  Eitle  &  Partner  Patentanwalte  Arabellastrasse 
4  (Sternhaus) 
D-8000  Munchen81(DE) 

(54)  Process  for  production  of  gaseous  mixture  of  carbon  monoxide  and  hydrogen  and  melter-gasif  ier  system  for  carrying  out 
the  process. 

©  An  improved  method  of  removing  molten  slag  from  the 
surface  of  a  molten  iron  bath  (12)  in  a  pressurized  melter- 
gasifier  (10)  for  producing  a  gaseous  mixture  of  carbon 
monoxide  and  hydrogen  from  coal.  The  molten  slag  (14)  is 
continuously  removed  from  the  meltergasifier  (10)  and 
quenched  in  a  water  bath  (28).  The  resulting  granular  slag  is 
separated  from  the  quenching  water  (28)  and  the  slag  (14)  and 
quenching  water  are  separately  removed  from  the  pressur- 
ized  system.  Water  economy  is  achieved  by  cooling  the  sepa- 
rated  quenching  water  at  atmospheric  pressure  and  then 
pumping  it  back  into  the  pressurized  system. 

N  
<  

U> 
N  

O) 
N  

0 .  
LU 

Croydon  Printing  Company  Ltd. 

A n   improved  method  of  removing  molten  slag  from  the 
surface  of  a  molten  iron  bath  (12)  in  a  pressurized  melter- 
gasifier  (10)  for  producing  a  gaseous  mixture  of  carbon 
monoxide  and  hydrogen  from  coal.  The  molten  slag  (14)  is 
continuously  removed  from  the  meltergasifier  (10)  and 
quenched  in  a  water  bath  (28).  The  resulting  granular  slag  is 
separated  from  the  quenching  water (28)  and the  slag  (14)  and 
quenching  water  are  separately  removed  from  the  pressur- 
ized  system.  Water  economy  is  achieved  by  cooling  the  sepa- 
rated  quenching  water  at  atmospheric  pressure  and  then 
pumping  it  back  into  the  pressurized  system. 





T h i s   i n v e n t i o n   r e l a t e s   g e n e r a l l y   to   a  c o n t i n u o u s  

p r o c e s s   f o r   t h e   p r e p a r a t i o n   of   a  m i x t u r e   of  c a r b o n ,  
m o n o x i d e   and  h y d r o g e n   g a s e s .   A  m e l t e r - g a s i f i e r  i s   used  in  w h i c h  
f o s s i l   f u e l   and  o x y g e n ,   as  w e l l   as  s t e a m   and  l i m e   o r  

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

to  p r o d u c e   t h e   m i x t u r e   of  c a r b o n   m o n o x i d e   and  h y d r o g e n  

g a s e s .  

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

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

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

h y d r o g e n   and   c a r b o n   m o n o x i d e   a r e   w e l l   known  in  t he   a r t .  

Such  m e l t e r - g a s i f i e r s   a r e   s h o w n ,   f o r   e x a m p l e ,   in  U . S .  

P a t e n t s   Nos .   3 , 5 3 3 , 7 3 9 ;   3 , 5 2 6 , 4 7 8   and  4 , 0 6 2 , 6 5 7 .  

More  r e c e n t l y   i t   has   b e e n   r e c o g n i z e d   t h a t   i m p r o v e d  

e f f i c i e n c y   can   be  a c h i e v e d   in   t h e   o p e r a t i o n   of  s u c h   a  

m e l t e r - g a s i f i e r   i f   t he   c o n v e r s i o n   of  t he   c a r b o n a c e o u s  

f o s s i l   f u e l   i s   c a r r i e d   o u t   in  a  p r e s s u r i z e d   r e a c t i o n  

s y s t e m .   H o w e v e r ,   i f   a  p r e s s u r i z e d   s y s t e m   i s   u s e d ,   t h e  

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

ing  on  t h e   s u r f a c e   of  t h e   m o l t e n   b a t h   p r e s e n t s   a  p r o b l e m .  
I f   t h e   o p e r a t i o n   of  t he   m e l t e r - g a s i f i e r   is   i n t e r r u p t e d  

p e r i o d i c a l l y   to   p e r m i t   b a t c h w i s e   r e m o v a l   of  t he   m o l t e n  

s l a g ,   t h e r e   w i l l   be  a  d i s c o n t i n u o u s   f l o w   of  p r o d u c t   g a s e s  
from  t h e   s y s t e m .   The  e f f e c t   of   s u c h   a  d i s c o n t i n u o u s   g a s  



s u p p l y   c an   be  m i t i g a t e d   by  c o n n e c t i n g   s e v e r a l   u n i t s   i n  

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

f l o w   c o n t r o l   v a l v e s   mus t   be  e m p l o y e d   in  c o n t a c t   w i t h   t h e  

h o t   g a s e s   and   s u c h   " h o t "   v a l v e s   a r e   d i f f i c u l t   to   m a i n t a i n .  

T h u s ,   t h e r e   i s   n e e d   f o r   an  e f f e c t i v e   and  e f f i c i e n t  

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

p r e s s u r i z e d   m e l t e r - g a s i f i e r .  

One  p r o p o s a l   f o r   r e m o v a l   of  s l a g   f rom  a  p r e s s u r i z e d   m e l t e r -  

g a s i f i e r   i s   shown  in   U . S .   P a t e n t   No.  4 , 3 4 4 , 7 7 3 .   In  a c c o r d -  

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

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

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

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

s o l i d i f i e d .   The  r e s u l t i n g   m i x t u r e   of   w a t e r   and  s o l i d i f i e d  

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

a  p r e s s u r e   l o c k - h o p p e r   h a v i n g   s h u t - o f f   v a l v e s   a t   t h e   t o p  
and  b o t t o m   t h e r e o f .  

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

f r o m   s u c h   a  m e l t e r - g a s i f i e r ,   i t   i s   s u b j e c t   to   a  n u m b e r  

of   d i s a d v a n t a g e s .   T h u s ,   in  t h e   p a t e n t e d   s y s t e m   t h e   s h u t -  

o f f   v a l v e s   a t   t h e   t o p   and  b o t t o m   of  t h e   l o c k   h o p p e r ,  

w h i c h   m u s t   m a i n t a i n   a  t i g h t   s e a l   on  t h e   p r e s s u r i z e d   s y s t e m s ,  

a r e   e x p o s e d   t o   a  f l o o d   of  w a t e r   as  t h e   m i x t u r e   of   s l a g   a n d  

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

w a t e r   t e n d s   to   wash   away  l u b r i c a n t s   on  t h e   v a l v e   p a r t s  
and  t o   c o r r o d e   t h e m .  A l s o   l a r g e   a m o u n t s   of  c o o l i n g   w a t e r  

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

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

I t   i s   a c c o r d i n g l y   an  o b j e c t   of   t h e   p r e s e n t  i n v e n t i o n   t o  

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



s l a g   f rom  t h e   s u r f a c e   of  t he   m o l t e n   m e t a l   b a t h   in  a  

p r e s s u r i z e d   m e l t e r - g a s i f i e r   f o r   p r o d u c i n g   a  r e d u c i n g   g a s  
m i x t u r e   f rom  f o s s i l   f u e l s .   I t   is   a n o t h e r   o b j e c t   of  t h e  

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

r e m o v e d   s l a g   w h i l e   m i n i m i z i n g   t he   a m o u n t   of  w a t e r   u s e d .  

I t   is   s t i l l   a n o t h e r   o b j e c t   of  t he   i n v e n t i o n   to  p r o v i d e  

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

r e m o v e d   f rom  the   p r e s s u r i z e d   s y s t e m   t h r o u g h   a  v a l v e d  

p r e s s u r e   l o c k   t h a t   does   n o t   come  in  c o n t a c t   w i t h   t h e  

q u e n c h   w a t e r .   O t h e r   o b j e c t s   of  t he   i n v e n t i o n   w i l l   be  i n  

p a r t   o b v i o u s   and  in  p a r t   p o i n t e d   o u t   h e r e a f t e r .  

The  o b j e c t s   and  a d v a n t a g e s   of  t he   p r e s e n t   m e t h o d   a r e  

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

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

g a s i f i e r   and  d e l i v e r e d   to   a  body  of  c o o l i n g   w a t e r   in  a  

q u e n c h i n g   c h a m b e r   as  d e s c r i b e d   a b o v e ,   b u t   t h e   s o l i d i f i e d  

s l a g   i s   d e - w a t e r e d   b e f o r e   b e i n g   r e m o v e d   f rom  t he   p r e s s u r -  
i z e d   s y s t e m   t h r o u g h   a  p r e s s u r e   l o c k .   As  d e s c r i b e d   b e l o w ,  

the   q u a n t i t y   of  w a t e r   u s e d   can  be  m i n i m i z e d   by  w i t h -  

d r a w i n g   q u e n c h   w a t e r   f rom  t h e   q u e n c h   c h a m b e r   and  c o o l i n g  

and  r e - c i r c u l a t i n g   i t .  

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

by  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   w h i c h   i l l u s t r a t e s  

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

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

In  t h i s   s p e c i f i c a t i o n   and  in  the   a c c o m p a n y i n g   d r a w i n g   we 

have  shown  and  d e s c r i b e d   p r e f e r r e d   e m b o d i m e n t s   of  o u r  

i n v e n t i o n   and  have   s u g g e s t e d   v a r i o u s   a l t e r n a t i v e s   a n d  

m o d i f i c a t i o n s   t h e r e o f ;   b u t   i t   is   to  be  u n d e r s t o o d   t h a t  

t h e s e   a r e   n o t   i n t e n d e d   to   be  e x h a u s t i v e   and  t h a t   m a n y  



o t h e r   c h a n g e s   a n d   m o d i f i c a t i o n s   can   be  made  w i t h i n   t h e  

s c o p e   of  t h e   i n v e n t i o n .   The  s u g g e s t i o n s   h e r e i n   a r e  

s e l e c t e d   and  i n c l u d e d   f o r   p u r p o s e s   of   i l l u s t r a t i o n   a n d  

in  o r d e r   t h a t   o t h e r s   s k i l l e d   in  t h e   a r t   w i l l   m o r e . f u l l y  
u n d e r s t a n d   t h e   i n v e n t i o n   and  t h e   p r i n c i p l e s   t h e r e o f   a n d  

w i l l   t h u s   be  e n a b l e d   to   m o d i f y   i t   in   a  v a r i e t y   of  f o r m s ,  

e a c h   as  may  be  b e s t   s u i t e d   t o   t h e   c o n d i t i o n s   of   a  

p a r t i c u l a r   u s e .  

R e f e r r i n g   t o   t h e   d r a w i n g ,   t h e   n u m e r a l   10  d e s i g n a t e s   a  

m e l t e r - g a s i f i e r   r e a c t o r   of  c o n v e n t i o n a l   c o n s t r u c t i o n  

c o n t a i n i n g   a  m o l t e n   i r o n   b a t h   12  w i t h   a  l a y e r   of  s l a g  

14  f l o a t i n g   t h e r e o n .   E x t e n d i n g   d o w n w a r d l y   t h r o u g h   t h e  

c e n t e r   of  t h e   r e a c t o r   t h e r e   i s   a  f e e d   t u b e   a s s e m b l y   16 

c o m p r i s i n g   an  i n n e r   t u b e   18  and   an  o u t e r   t u b e   20.  A 

m i x t u r e   of   s t e a m   and   o x y g e n   f rom  a  s u i t a b l e   s o u r c e   i s  

f e d   to   t h e   r e a c t o r   t h r o u g h   t u b e   18  and  a  m i x t u r e   o f  

p o w d e r e d   c o a l   and   l i m e s t o n e   i s   f e d   t h r o u g h   t h e   t u b e   2 0 .  

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

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

m a i n t a i n   b a t h   12  and   s l a g   l a y e r   14  m o l t e n   and  p r o d u c e s  

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

t h r o u g h   a  d i s c h a r g e   p o r t   22.  The  l i m e s t o n e   p r o m o t e s   t h e  

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

f rom  t h e   c o m b i n a t i o n   of  t h e   c o a l   and  t h u s   f a c i l i t a t e s  

t h e   r e m o v a l   of   t h i s   r e s i d u e   f rom  t h e   r e a c t o r .   A s  

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

e l e v a t e d   p r e s s u r e .  

The  f l u i d   s l a g   i s   c o n t i n u o u s l y   w i t h d r a w n   f rom  r e a c t o r   10  

t h r o u g h   a  l a t e r a l   p a s s a g e   24  w h i c h   c o n n e c t s   t h e   r e a c t o r  

w i t h   a  q u e n c h i n g   c h a m b e r   26  c o n t a i n i n g   a  body   of  w a t e r   28  



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

g r a n u l a r   f o r m .   L o c a t e d   in  t h e   s i d e   w a l l   of   q u e n c h   c h a m b e r  

26  t h e r e   i s   an  o x y g e n   l a n c e   30  h a v i n g   i t s   d i s c h a r g e   e n d  

p o s i t i o n e d   in  r e g i s t r y   w i t h   a  p a s s a g e   24.   The  o x y g e n  
l a n c e   i s   u s e f u l   in   p r e v e n t i n g   b l o c k a g e   of  p a s s a g e   24  d u e  

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

The  m i x t u r e   of  g r a n u l a r   s l a g   and  w a t e r   in   q u e n c h   c h a m b e r  

26  f l o w s   d o w n w a r d l y   t h r o u g h   d i s c h a r g e   p i p e   32  to   t h e   o u t -  

l e t   end  of  a  s c r e w   c o n v e y o r   34  w h i c h   as  shown  in   t h e  

d r a w i n g   e x t e n d s   u p w a r d l y   and  o u t w a r d l y   f r o m   p i p e   32.  A t  

t he   j u n c t i o n   of   p i p e   32  and  c o n v e y o r   34  t h e   s l a g   and  w a t e r  

a r e   s e p a r a t e d .   The  s l a g   i s   t r a n s p o r t e d   by  c o n v e y o r   34  t o  

t h e   u p p e r   end  of  a  p r e s s u r e   l o c k   g e n e r a l l y   d e s i g n a t e d   3 6  

and  t h e   q u e n c h   w a t e r   f l o w s   t h r o u g h   p i p e   38  c o n t a i n i n g   a  

b a c k   p r e s s u r e   v a l v e   40  to   a  s e t t l i n g   t a n k   42  w h e r e i n  

s u s p e n d e d   s o l i d s   a r e   moved  by  s e d i m e n t a t i o n .   The  c l a r i f i e d  

w a t e r   i s   t r a n s f e r r e d   by  pump  44  t h r o u g h   p i p e   46  to   t h e  

c o o l i n g   t o w e r   48  w h e r e i n   i t   i s   c o o l e d   and   t h e n c e   by  p u m p  
50  t h r o u g h   p i p e   52  and  b r a n c h   p i p e s   54  and  56  b a c k   t o  

t he   q u e n c h i n g   c h a m b e r   26.  M a k e - u p   c o o l i n g   w a t e r   may  b e  

a d d e d   to   t h e   c o o l i n g   w a t e r   c i r c u i t   t h r o u g h   p i p e   5 8 .  

The  p r e s s u r e   l o c k   36  may  be  of   t h e   g e n e r a l   t y p e   d i s c l o s e d  

in  U.S .   P a t e n t   No.  3 , 7 1 0 , 8 0 8 .   I t   c o m p r i s e s   t h e   h o p p e r   60  

and  t h e   d o u b l e   v a l v e   a s s e m b l i e s   62  and   64.  At  i t s   u p p e r  
end  t h e   c o n v e y o r   34  d e l i v e r s   g r a n u l a r   s l a g   to   t h e  

a c c u m u l a t i n g   h o p p e r   66.  From  t i m e   to   t i m e   t h e   v a l v e s   62  

a r e   o p e n e d   w i t h   t h e   v a l v e s   64  c l o s e d   to   p e r m i t   a c c u m u l a t e d  

f l a g   to   f l o w  f r o m  h o p p e r   66  to   h o p p e r   60.  V a l v e s   62  a r e  

t h e n   c l o s e d   and  v a l v e s   64  o p e n e d   t o   d i s c h a r g e   t h e   g r a n u l a r  

s l a g   f rom  t h e   s y s t e m .  



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

t h a t   t h e   p r e s e n t   i n v e n t i o n   i s   c a p a b l e   of  a c h i e v i n g   t h e  

s e v e r a l   o b j e t i v e   s e t   f o r t h   a t   t h e   b e g i n n i n g   of  t h e  

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

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

w a t e r   and  s l a g   i s   a c h i e v e d   b e f o r e   r e m o v a l   of  t h e s e  

m a t e r i a l s   f rom  t h e   p r e s s u r i z e d   r e a c t i o n   s y s t e m   and  t h e  

s e p a r a t e d   m a t e r i a l s  a r e   s e p a r a t e l y   r e m o v e d   f rom  t h e  

s y s t e m .   H e n c e ,   t h e   q u e n c h i n g   w a t e r   i s   k e p t   away  f r o m  

t h e   p r e s s u r e   l o c k   v a l v e s .   A  s a v i n g   in  c o o l i n g   w a t e r   i s  

o b t a i n e d   by  c o o l i n g   t h e   q u e n c h i n g   w a t e r   a f t e r   i t s   r e m o v a l  

f r o m   t h e   p r e s s u r i z e d   s y s t e m ,   i . e .   a t   a t m o s p h e r i c   p r e s s u r e ,  

and   t h e n   r e c y c l i n g   i t   to   t h e   q u e n c h i n g   c h a m b e r .  

T h u s ,   t h e r e   has   b e e n   d e s c r i b e d   an  i m p r o v e d   c o n t i n u o u s  

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

a c c u m u l a t e s   on  t h e   s u r f a c e   of   t h e   m o l t e n   b a t h .  

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

c a n   be  made  w i t h i n   t h e   s c o p e   of  t h e   i n v e n t i o n   in  t h e  

i l l u s t r a t i v e   s y s t e m   d e s c r i b e d   a b o v e .   For   e x a m p l e ,   as  i s  

known  in  t h e   a r t   some  or   a l l   of   t he   m a t e r i a l s   i n t r o d u c e d  

i n t o   r e a c t o r   10  t h r o u g h   t h e   f e e d   t u b e   16  c a n ,   i f   d e s i r e d ,  

be  f e d   to   t h e   b o t t o m   of   t h e   r e a c t o r   b e l o w   t h e   l e v e l   o f  

m o l t e n   b a t h   12.  O t h e r   v a r i a t i o n s   w i t h i n   t h e   s c o p e   of  t h e  

i n v e n t i o n   w i l l   be  a p p a r e n t   to   t h o s e   s k i l l e d   in  t he   a r t .  



1.  A  c o n t i n u o u s   p r o c e s s   f o r   t h e   p r e p a r a t i o n   of  a  

m i x t u r e   of  c a r b o n   m o n o x i d e   and  h y d r o g e n   g a s e s   in  a  

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

g a s i f i e r   (10)  h a v i n g   a  m o l t e n   m e t a l   b a t h   (12)  t h e r e -  

i n ,   a  q u e n c h - c o o l i n g   c h a m b e r   (26)  c o n n e c t e d   to   s a i d  

m e l t e r - g a s i f i e r   (10)  to   r e c e i v e   m o l t e n   s l a g   ( 1 4 )  

t h e r e f r o m   and  a  l o c k   h o p p e r   (60)  f o r   r e m o v i n g  

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

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

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

s a i d   g a s e o u s   m i x t u r e   and  a  l a y e r   of  m o l t e n   s l a g   ( 1 4 )  

on  t h e   s u r f a c e   of  s a i d   b a t h   ( 1 2 ) ,   c h a r a c t e r i z e d   b y  

c o n t i n u o u s l y   w i t h d r a w i n g   s l a g   (14)  f rom  s a i d   m e l t e r -  

g a s i f i e r   (10)  i n t o   s a i d   q u e n c h - c o o l i n g   c h a m b e r   ( 2 6 ) ,  

s u p p l y i n g   c o o l i n g   w a t e r   (28)  to   s a i d   q u e n c h - c o o l i n g  

c h a m b e r   to  c o o l   t h e   s l a g   (14)  t h e r e i n ,   s e p a r a t i n g  

t h e   c o o l e d   s l a g   and   c o o l i n g   w a t e r   and  t r a n s f e r r i n g  

t h e   d e - w a t e r e d   s l a g   to   s a i d   l o c k   h o p p e r   (60)  f o r  

r e m o v a l   f rom  s a i d   s y s t e m .  

2.  A  p r o c e s s   a c c o r d i n t   to  c l a i m   1  w h e r e i n   t h e   m i x t u r e  

of  f u e l ,   l i m e s t o n e ,   o x y g e n   and  s t e a m   i s   f e d   to   t h e  

t o p   of  s a i d   m o l t e n   b a t h .  

3.  A  p r o c e s s   a c c o r d i n g   to   c l a i m   1  w h e r e i n   t h e   m i x t u r e  

of  f u e l ,   l i m e s t o n e ,   o x y g e n   and  s t e a m   i s   f e d   to   t h e  

b o t t o m   of  s a i d   m o l t e n   b a t h .  



4.  A  p r o c e s s   a c c o r d i n g   to   c l a i m   1  w h e r e i n   t h e   w a t e r  

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

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

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

5.  A  m e l t e r - g a s i f i e r   s y s t e m   a d p a t e d   t o   c a r r y   o u t   t h e  

p r o c e s s   o f   a n y  o n e   o f   c l a i m s   1  t o  4 .  
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