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@  A  method  for  increasing  vessel  lining  life  for  basic  oxygen  furnaces. 

A  method  for  increasing  the  life  of  the  refractory  li- 
ning  of  a  basic-refractory-lined  vessel  for  the  production 
of  steel  by  blowing  oxygen  into  a  ferrous  melt  from  above 
the  surface  of  the  melt,  comprising: 

(a)  introducing  into  the  vessel  slag  forming  ingre- 
dients,  including  dolomitic  lime,  such  that  the  amount  of 
dolomitic  lime  exceeds  the  amount  normally  used,  and 

(b)  introducing  inert  gas  into  the  melt  in  such  man- 
ner  as  to  cause  intensive  interaction  between  the  slag  and 
the  melt. 

The  preferred  inert  gas  is  argon. 



T h i s   i n v e n t i o n   r e l a t e s ,   in  g e n e r a l ,   to  a  p r o c e s s  

f o r   r e f i n i n g   s t e e l ,   and  more  s p e c i f i c a l l y ,   to  an  i m p r o v e -  

ment   in   the   b a s i c   o x y g e n   p r o c e s s   w h e r e i n   m o l t e n   s t e e l   c o n -  

t a i n e d   in   a  v e s s e l   i s   r e f i n e d   by  top   b l o w i n g   o x y g e n   i n t o  

t he   m e l t ,   i . e .   f rom  above   t h e   m e l t   s u r f a c e .  

One  p r o b l e m   f r e q u e n t l y   e n c o u n t e r e d   in  m a k i n g   b a s i c -  

o x y g e n   s t e e l   i s   t he   l i m i t e d   l i f e   of  t he   v e s s e l ' s   r e f r a c t o r y  

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

t he   v e s s e l ,   i n c u r r i n g   l o s s   of  p r o d u c t i o n   a n d  r e l i n i n g  

e x p e n s e .  

P r i o r   m e t h o d s   of  i m p r o v i n g   l i n i n g   l i f e   h a v e   b e e n  

to  add  d o l o m i t i c   l ime   to  t he   s l a g ,   see   f o r   e x a m p l e  

K r i s t i a n s e n   e t   a l ,   "The  E f f e c t s   of  O p e r a t i n g   V a r i a b l e s   On 

S u l f u r   P e r f o r m a n c e   in  a  BOF  S h o p , "   1976  Open  H e a r t h   P r o -  

c e e d i n g s ,   ISS-AIME,   pp.  2 8 - 4 1 .   H o w e v e r ,   too  much  d o l o m i t i c  

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

m o v a l .  

A c c o r d i n g l y ,   i t   i s   an  o b j e c t   of  t h i s   i n v e n t i o n   t o  

i n c r e a s e   t he   l i f e   of  r e f r a c t o r y   l i n i n g s   f o r   b a s i c   o x y g e n  

v e s s e l s .  

I t   i s   a n o t h e r   o b j e c t   of  t h i s   i n v e n t i o n   to  i n c r e a s e  

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

w i t h o u t   i n t e r f e r i n g   w i t h   t he   a b i l i t y   to  make  s t e e l   h a v i n g  

a  low  s u l f u r   c o n t e n t .  



The  above   and  o t h e r   o b j e c t s ,   wh ich   w i l l   r e a d i l y  

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 ,   a r e   a c h i e v e d   by  t h e  

p r e s e n t   i n v e n t i o n ,   w h i c h   c o m p r i s e s :  

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

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

of  s t e e l   by  b l o w i n g   o x y g e n   i n t o   a  f e r r o u s   m e l t   f rom  a b o v e  

the   s u r f a c e   of  t he   m e l t ,   c o m p r i s i n g :  

(a)   i n t r o d u c i n g   i n t o   the   v e s s e l ,   s l a g   f o r m i n g  

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

of  d o l o m i t i c   l ime   e x c e e d s   t he   amoun t   n o r m a l l y   u s e d ,   a n d  

(b)  i n t r o d u c i n g   i n e r t   gas  i n t o   t h e   m e l t   i n  

such   m a n n e r   a s  t o   c a u s e   i n t e n s i v e   i n t e r a c t i o n   b e t w e e n   t h e  

s l a g   and  the   m e l t .  

The  t e r m   " i n e r t   g a s "   as  u s e d   t h r o u g h o u t   t he   p r e s e n t  

s p e c i f i c a t i o n   and  c l a i m s   i s   i n t e n d e d   t o  m e a n   a  gas  o t h e r   t h a n  

o x y g e n   h a v i n g   as  many  as  p o s s i b l e   of   the   f o l l o w i n g   c h a r a c t e r -  

i s t i c s :   low  r e a c t i v i t y ,   low  s p e c i f i c   h e a t ,   a b s e n c e   of  o b -  

j e c t i o n a b l e   c o n t a m i n e n t s , . a n d   h i g h   d e n s i t y .   The  p r e f e r r e d  

i n e r t   gas  i s   a r g o n .   H o w e v e r ,   i f   n i t r o g e n   c o n t a m i n a t i o n   o f  

the  m e l t   is   n o t   a  p r o b l e m ,   n i t r o g e n   or  a i r   may  be  u s e d .  

O t h e r   p o s s i b l e   i n e r t   g a s e s   f o r   use  in  p r a c t i c i n g   the   i n v e n -  

t i o n   i n c l u d e   h e l i u m ,   n e o n ,   k r y p t o n ,   x e n o n ,   c a r b o n   d i o x i d e ,  

s t e a m ,   ammonia ,   and  m i x t u r e s   t h e r e o f .   H o w e v e r ,   a r g o n ,   w h i c h  

may  be  e i t h e r   c o m m e r c i a l l y   pure   or  c r u d e   a r g o n   is   by  f a r   t h e  

mos t   p r e f e r a b l e   i n e r t   g a s .  

The  p r e f e r r e d   m e t h o d   of  i n t r o d u c i n g   i n e r t   gas   i s  



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

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

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

main   p u r p o s e   of  t he   o x y g e n   i s   to  r emove   c a r b o n   and  s i l i c o n  

from  t he   m e l t .   The  s i l i c o n   i s   o x i d i z e d   to  s i l i c o n   d i o x i d e  

w h i c h   f l o a t s   on  the   s u r f a c e   of  t he   m e l t .   The  c a r b o n   i s  

o x i d i z e d   to  c a r b o n   m o n o x i d e   gas  wh ich   e s c a p e s   f rom  the   m o u t h  

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

h i g h - c a l c i u m   l i m e ,   a r e   a d d e d   to  t h e  m e l t   to  form  a  b a s i c   s l a g .  

The  h i g h - c a l c i u m   l i m e ,   n o r m a l l y   c o n t a i n i n g   a t   l e a s t   90  p e r c e n t  

by  w e i g h t   of  CaO,  a l s o   r e m o v e s   s u l f u r   by  r e a c t i n g   w i t h   i t   t o  

fo rm  c a l c i u m   s u l f i d e .   D o l o m i t i c   l i m e ,   i . e .   l ime   c o n t a i n i n g  

a t   l e a s t   30%  by  w e i g h t   m a g n e s i u m   o x i d e ,   i s   known  to  i m p r o v e  

t he   l i f e   of  a  v e s s e l ' s   l i n i n g ,   bu t   in   a d d i t i o n ,   i t   i n c r e a s e s  

the   v i s c o s i t y   of  t he   s l a g ,   t h e r e b y   r e d u c i n g   the   amoun t   o f  

i n t e r a c t i o n   b e t w e e n   t h e   l ime   in  t he   s l a g   and  the  m e l t .   T h e  

r e d u c e d   i n t e r a c t i o n   makes   i t   d i f f i c u l t   f o r   t h e   l ime   to  r e m o v e  

s u l f u r   f rom  t h e   m e l t .   S i n c e   t he   c o n v e n t i o n a l   s o l u t i o n   t o  

the   p r o b l e m   of  o b t a i n i n g   l o n g   v e s s e l   l i n i n g   l i f e   makes  i t  

d i f f i c u l t   to  make  s t e e l   h a v i n g   a  s u f f i c i e n t l y   low  s u l f u r  

c o n t e n t ,   t h e   amoun t   of  d o l o m i t i c   l ime   c h a r g e d   to  t he   v e s s e l  

f o r   c o n v e n t i o n a l   o x y g e n   b l o w i n g   mus t   be  l i m i t e d .  

The  n o r m a l   amount   of  d o l o m i t i c   l ime   u s e d   f o r   c o n -  

v e n t i o n a l   p r o c e s s e s   v a r i e s   f rom  z e r o   to  a b o u t   40%  of  the   t o t a l  

s l a g - f o r m i n g   i n g r e d i e n t s .   T y p i c a l   s l a g - f o r m i n g   i n g r e d i e n t s  

i n c l u d e   h i g h - c a l c i u m   l i m e ,   d o l o m i t i c   l i m e ,   l ime   s t o n e ,   a n d  



f l u r o s p a r .   In  a c c o r d a n c e   w i t h   t he   p r e s e n t   i n v e n t i o n ,   d o l o m i t i c  

l ime   is  i n t r o d u c e d   to  the   s l a g   in  an  amoun t   e x c e e d i n g   t h a t  

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

w i l l   h ave   a  n o r m a l   amoun t   of  d o l o m i t i c   l ime   a d d e d   to  t h e  

v e s s e l   f o r   e ach   g r a d e   of   s t e e l   p r o d u c e d .   To  p r a c t i c e   t h e  

p r e s e n t   i n v e n t i o n   the  amount   of   d o l o m i t i c   l ime   i n t r o d u c e d   m u s t  

e x c e e d   t he   n o r m a l   a m o u n t .   Of  c o u r s e ,   t he   s l a g   f o r m i n g   com-  

pounds   s h o u l d   be  i n t r o d u c e d   in   an  amoun t   s u f f i c i e n t   to  r e d u c e  

the   s u l f u r   c o n t e n t   of  t he   m e l t   to  a  d e s i r e d   l e v e l ,   b a s e d   u p o n  

t h e   s t o i c h i o m e t r i c   and  t h e r m o d y n a m i c   a s p e c t s   of  the   r e a c t i o n  

of  s u l f u r   w i t h   the   c o m p o u n d s .  

The  use   of  i n c r e a s e d   a m o u n t s   of  d o l o m i t i c   l ime   o v e r  

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

v e s s e l ' s   r e f r a c t o r y   l i n i n g .   P r e f e r a b l y ,   i f   h i g h - c a l c i u m   l i m e  

i s   u s e d   to  r emove   s u l f u r ,   t h e   amoun t   of  d o l o m i t i c   l ime  w i l l  

be  a t   l e a s t   e q u a l   to  t h a t   of  t he   l ime   i n t r o d u c e d ,   as  shown  i n  

the   e x a m p l e s   to  f o l l o w .   The  s u l f u r   c o n t e n t   of  t h e   s t e e l   c a n  

be  r e d u c e d   t o . m e e t   t he   s p e c i f i c a t i o n ,   even   i f   t he   amoun t   o f  

d o l o m i t i c   l ime  is   e q u a l   to  2  or  3  t i m e s   t he   a m o u n t   of   l i m e  

i n t r o d u c e d .  

E x t r a   a g i t a t i o n   or  m i x i n g   is  r e q u i r e d   in   t he   v e s s e l  

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

amoun t   of  d o l o m i t i c   l i m e .   The  e x t r a   a g i t a t i o n   is   p r o v i d e d  

by  i n t r o d u c i n g   i n e r t   gas  i n t o   t he   v e s s e l   in   such   m a n n e r   a s  

to  c a u s e   i n t e n s i v e   i n t e r a c t i o n   b e t w e e n   the   s l a g   and  the   m e l t .  

The  p r e s e n t   i n v e n t i o n   may  be  p r a c t i c e d   in  c o n j u n c -  

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



BOF  or  make  low  n i t r o g e n   and  low  o x y g e n   s t e e l   as  d i s c l o s e d  

in  German   O f f e n l e g u n g s s c h r i f t   27  45  722  and  in  U.S.   a p p l i -  

c a t i o n   S e r i a l   No.  8 8 0 , 5 6 2 ,   f i l e d   F e b r u a r y   23,  1 9 7 8 .  

The  i n e r t   gas   mus t   be  i n t r o d u c e d   in  s u c h   m a n n e r   a s  

to  c a u s e   i n t e n s i v e   i n t e r a c t i o n   b e t w e e n  t h e   s l a g   and  the   m e l t .  

P r e f e r a b l y ,   t he   i n e r t   gas   i s   i n t r o d u c e d   t h r o u g h   t h e   o x y g e n  

l a n c e   by  m e t e r i n g   i t   i n t o   t he   o x y g e n   l i n e .   A l t e r n a t i v e l y ,  

t h e   i n e r t   gas   may  be  i n t r o d u c e d   t h r o u g h   a  s e p a r a t e   l a n c e  

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

t h e   m e l t .   H o w e v e r ,   t h e r e   i s   no  r e a s o n   f o r   i n c u r r i n g   t he   e x t r a  

e x p e n s e   of  a d d i n g   a  s e c o n d   l a n c e   to  a  b a s i c   o x y g e n   v e s s e l .  

S i n c e   t he   s u l f u r   c o n t e n t   of  t he   m e l t ,   a t   t he   e n d  

of  t he   o x y g e n   blow  i s   one  of  t he   most   d i f f i c u l t   v a r i a b l e s   t o  

c o n t r o l   in  t h e   b a s i c   o x y g e n   p r o c e s s ,   o c c a s i o n a l l y ,   even   w h e n  

t h e   p r e s e n t   i n v e n t i o n   i s   p r a c t i c e d   t he   s u l f u r   c o n t e n t   of  t h e  

m e l t   a t   t h e   end  of  a  b low  w i l l   be  h i g h e r   t h a n   d e s i r e d .   How-  

e v e r ,   t h e   s u l f u r   c o n t e n t   of  t h e   m e l t   may  be  l o w e r e d   in  a c c o r -  

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

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

s l a g   in  t h e   v e s s e l   and  r e b l o w i n g   t he   m e l t   w i t h   i n e r t   g a s  

a l o n e   in  such   a  m a n n e r   as  to  c a u s e   i n t e n s i v e   i n t e r a c t i o n  

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

r e d u c e d   to  t h e   d e s i r e d   l e v e l .  

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

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

gas   a l o n e   in  t he   a b o v e   d e s c r i b e d   m a n n e r   m a y  b e   u sed   to  l o w e r  

t h e   s u l f u r   c o n t e n t   to  t he   d e s i r e d   l e v e l .  



F i g .   la  i l l u s t r a t e s   a  b a s i c   o x y g e n   r e f i n i n g   v e s s e l  

t o g e t h e r   w i t h   an  o x y g e n   l a n c e   t h r o u g h   w h i c h   i n e r t   gas  l i k e w i s e  

i s   i n t r o d u c e d   by  m e t e r i n g   i t   i n t o   t he   o x y g e n   l i n e .  

F i g .   lb  i l l u s t r a t e s   a  m o d i f i e d   e m b o d i m e n t   f o r   p r a c t i -  

c i n g   t h e   m e t h o d   of  t he   i n v e n t i o n ,   w h e r e i n   t h e   i n e r t   gas   is   i n -  

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

In  F i g .   la  a  b a s i c   o x y g e n   v e s s e l   1  i s   p r o v i d e d   w i t h   a  

r e f r a c t o r y   l i n i n g   2.  A  l a n c e   4  i s   u s e d   to  i n j e c t   o x y g e n   a n d  

i n e r t   gas   w h i c h   i s   m e t e r e d   i n t o   t h e   o x y g e n   l i n e   c o n n e c t e d   t o  

l a n c e   4.  The  g a s e s   a r e   b lown  i n t o   the   m e l t   5  f rom  a b o v e   t h e  

m e l t   s u r f a c e   t h r o u g h   l a n c e   4  w h e r e b y   an  e m u l s i o n   6  c o m p o s e d  

of  a  c o m p l e x   m i x t u r e   of  l i q u i d   o x i d e s ,   gas   b u b b l e s ,   s o l i d  

o x i d e   p a r t i c l e s   and  d r o p l e t s   of  l i q u i d   m e t a l   i s   f o r m e d .  

In  t he   e m b o d i m e n t   of  F i g .   lb  a  s e p a r a t e   l a n c e   3  i s  

p r o v i d e d   in  a d d i t i o n   to  o x y g e n   l a n c e   4.  The  i n e r t   gas   i s   i n t r o -  

d u c e d   t h r o u g h   l a n c e   3  d i r e c t e d   to  i m p i n g e   o x y g e n - f r e e   f l u i d  

a g a i n s t   t he   s u r f a c e   of  m e l t   5 .  



EXAMPLES 

The  f o l l o w i n g   e x a m p l e s   w i l l   s e r v e   to  i l l u s t r a t e  

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

was  p e r f o r m e d   in   a  BOF  ( B a s i c   Oxygen  F u r a n c e )   s y s t e m   h a v i n g  

the   f o l l o w i n g   c h a r a c t e r i s t i c s :  

The  n o r m a l   d o l o m i t i c   l ime   c h a r g e   f o r   t h i s   v e s s e l  

was  1 6 , 0 0 0   l b s .   The  n o r m a l   s l a g - f o r m i n g   i n g r e d i e n t s   w e r e  

c o m p r i s e d   of  1 6 , 0 0 0   l b s .   of  d o l o m i t i c  l i m e   and  2 4 , 0 0 0   l b s .  

of  h i g h - c a l c i u m   l i m e ,   and  2 , 0 0 0   l b s .   of  f l u r o s p a r .  

The  d o l o m i t i c   l ime   c h a r g e   was  i n c r e a s e d   to  3 5 , 0 0 0  

l b s .   and  the   h i g h - c a l c i u m   l i m e   c h a r g e   was  r e d u c e d   to  1 0 , 0 0 0  

l b s .   and  a r g o n   was  i n j e c t e d   i n t o   t he   v e s s e l   in  a c c o r d a n c e  

w i t h   t he   m e t h o d   of  a d d i t i o n   d i s c l o s e d   in   T h o k a r   et   a l  

m e n t i o n e d   p r e v i o u s l y .   The  a r g o n   was  i n j e c t e d   a t   a  c o n s t a n t  

r a t e   of   3 , 5 0 0 . s t a n d a r d   c u b i c   f e e t   pe r   m i n u t e   d u r i n g   the   l a t t e r  

p o r t i o n   of  t he   o x y g e n   b low.   As  a  r e s u l t   of  p r a c t i c i n g   t h e  

i n v e n t i o n ,   the   l i f e   of  t h e   l i n i n g   of  t h i s   v e s s e l   was  e x t e n d e d  

f rom  a  p r e v i o u s   l i f e   of  a b o u t   780  h e a t s   to  a b o u t   1100  h e a t s .  

In  s p i t e   of  t he   v e r y   l a r g e   a m o u n t s   of  d o l o m i t i c   l ime  a d d e d  

as  s l a g   f o r m i n g   i n g r e d i e n t s ,   no  d i f f i c u l t y   was  e n c o u n t e r e d  

m a k i n g   s t e e l   h a v i n g   s u l f u r   c o n t e n t   as  low  as  d e s i r e d .   F u r t h e r -  

more ,   d u r i n g   t h i s   t e s t ,   f l u r o s p a r ,   w h i c h   is   known  to  a i d  

s u l f u r   r e m o v a l ,   was  no t   u s e d .   In  s p i t e   of  the   o m i s s i o n   o f  

the   n o r m a l   amoun t   of  f l u r o s p a r ,   t he   p r o c e s s   was  s t i l l   a b l e   t o  



p r o d u c e   s t e e l   m e e t i n g   l o w - s u l f u r   s p e c i f i c a t i o n s .   H e n c e ,  

a n o t h e r   a d v a n t a g e   of  t he   i n v e n t i o n   is  a  s a v i n g   in  t he   amount   o f  

f l u r o s p a r   c h a r g e d   to   t he   v e s s e l .   The  t y p i c a l   maximum  s u l f u r  

c o n t e n t   a l l o w e d   by  t he   s p e c i f i c a t i o n s   f o r   s t e e l   made  by  t h i s  

v e s s e l   was  0 .025%  s u l f u r .  

I t   can  be  s e e n   t h a t   t h e   p r a c t i c e   of  t he   i n v e n t i o n  

y i e l d s   s i g n i f i c a n t   r e s u l t s .   The  l i f e   of  the   v e s s e l   l i n i n g  

was  i n c r e a s e d   to  more  t h a n   40%  b e y o n d   t h a t   w h i c h   had   b e e n  

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



1.  A  m e t h o d   f o r   i n c r e a s i n g   t he   l i f e   of  t h e  

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

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

f rom  a b o v e   t he   s u r f a c e   o f   t he   m e l t ,   c o m p r i s i n g :  

(a)  i n t r o d u c i n g   i n t o   the   v e s s e l ,   s l a g   f o r m i n g  

i n g r e d i e n t s ,   i n c l u d i n g   d o l o m i t i c   l i m e ,   such  t h a t   the   a m o u n t  

of   d o l o m i t i c   l ime  e x c e e d s   t h e   amount   n o r m a l l y  u s e d ,   a n d  

(b)  i n t r o d u c i n g  i n e r t   gas  i n t o   t he   m e l t   i n  

such   m a n n e r   as  to  c a u s e   i n t e n s i v e   i n t e r a c t i o n   b e t w e e n   the   s l a g  

and  t h e   m e l t .  

2.  The  m e t h o d   of  c l a i m   1  w h e r e i n   t he   i n e r t   gas  i s  

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

3.  The  m e t h o d   of  c l a i m   1  w h e r e i n   t he   i n e r t   gas  i s  

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

i n e r t   gas  a g a i n s t   t he   s u r f a c e   of  t he   m e l t .  

4.  The  m e t h o d   of  c l a i m   1  w h e r e i n   t h e   s u l f u r   c o n t e n t  

of  t he   m e l t   is  h i g h e r   t h a n   d e s i r e d   a t   t h e   end  of  t he   o x y g e n  

b l o w ,   f u r t h e r   c o m p r i s i n g   t he   s t e p   o f :  

(c)   r e b l o w i n g   the   m e l t   w i t h   i n e r t   gas   a l o n e  

in   s u c h   m a n n e r   as  to  c a u s e   i n t e n s i v e   i n t e r a c t i o n   b e t w e e n   t h e  

s l a g   and  the   m e l t   u n t i l   t he   s u l f u r   c o n t e n t   is   r e d u c e d   to  t h e  

d e s i r e d   l e v e l .  

5.  The  m e t h o d   of  c l a i m   4  w h e r e i n   at   l e a s t   o n e  



s u l f u r - r e m o v i n g   compound   is   a d d e d   to  t h e   s l a g   in   t he   v e s s e l  

p r i o r   to  t he   r e b l o w i n g   s t e p .  

6.  T h e  p r o c e s s   of  c l a i m s   1,  2,  3,  4  or  5,  w h e r e i n  

the   i n e r t   gas  i s   a r g o n .  

7.  The  m e t h o d   of  c l a i m s   1,  2,  3,  4  or  5,  w h e r e i n  

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

in  s t e p   (b)  and  the   amount   of  d o l o m i t i c   l ime   i n t r o d u c e d   i n  

s t e p   (b)  is  a t   l e a s t   e q u a l   to  t h a t   of  t h e   h i g h - c a l c i u m   l i m e  

i n t r o d u c e d .  

8.  The  m e t h o d   of  c l a i m   7  w h e r e i n   t h e   amoun t   o f  

d o l o m i t i c   l ime   i n t r o d u c e d   in  s t e p   (b)  is   a t   l e a s t   two  t i m e s  

the   amount   of  h i g h - c a l c i u m   l ime   i n t r o d u c e d .  

9.  The  m e t h o d   of  c l a i m   7  w h e r e i n   t he   i n e r t   gas  i s  

a r g o n .  

1 0 .  T h e   m e t h o d   of  c l a i m   8  w h e r e i n   t h e   i n e r t   gas  i s  

a r g o n .  
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