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DncK  ior  a  oouom  eieciroae,  a  rear  lining  or  a  nearth  connection. 
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.«/  unoniui  a  uuiiuiii  cieuiiuue,  a  rear  lining  or  a  neann  con- 
nection  for  a.d.c.  arc  furnace.  According  to  the  invention  the 
brick  consist  of  a  porous  material  which  has  been  impregnated 
0y  means  of  immersion  into  and/or  spraying  with  an  organic 
fluid,  such  as  pitch,  tar  or  a  suspension  of  graphite,  soot  or  the 
ike,  or  synthetic  resin,  whereafter  the  brick  has  been  coked, 
for  example  at  a  temperature  of  350°C,  thus  creating  electric 
current  carrying  paths  containing  coal  which  paths  render  the 
brick  electrically  conductive. 
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S-721  93  V a s t e r a s   /  Sweden  

Br i ck   for   a  bo t tom  e l e c t r o d e ,   a  r e a r   l i n i n g   or  a  h e a r t h  
c o n n e c t i o n  

The  i n v e n t i o n   r e l a t e s   to  a  b r i c k   for   a  bo t tom  e l e c t r o d e ,   a 

r e a r   l i n i n g   or  a  h e a r t h   c o n n e c t i o n   a c c o r d i n g   to  the  p r e -  
c h a r a c t e r i s i n g   p a r t   of  c l a i m   1  . 

5  With  t h i s   k i n d   of  b r i c k s ,   the  r e q u i r e d   c o m b i n a t i o n   of  good  
e l e c t r i c a l   c o n d u c t i v i t y   and  good  hea t   i n s u l a t i n g   poses   a 

p r o b l e m .   Too  good  a  h e a t   i n s u l a t i o n   may  o f t e n   i n v o l v e   p o o r  
e l e c t r i c a l   c o n d u c t i v i t y   and  v ice   v e r s a .   E l e c t r i c   c o n d u c t i o n  

at   the  b o t t o m   of  a  d . c .   f u r n a c e   is  somet imes   a r r a n g e d   by  
10  means  of  b r i c k s   or  compounds  c o n t a i n i n g   g r a p h i t e .   H o w e v e r ,  

the  a d d i t i o n   of  g r a p h i t e   d e t e r i o r a t e s   the  hea t   i n s u l a t i n g  

c a p a c i t y ,   whereby   c o o l i n g   a n d / o r   a  t h i c k e r   l i n i n g   a re   r e -  

q u i r e d   to  avo id   t h e r m a l   o v e r l o a d   of  the  f u r n a c e   s h e l l   at  t h e  

b o t t o m   or  in  the  w a l l ,   or  of  the  s h e l l   in  a  l a d l e   w a l l .  

15 
I n s u l a t i n g   b r i c k s   w i t h   a  v a r y i n g   d e g r e e   of  open  p o r o s i t y  
(50-90   %)  a r e   a v a i l a b l e   on  the  m a r k e t .   In  the  case   of  d . c .  

f u r n a c e s   ( l a d l e s )   t h e s e   b r i c k s   i n v o l v e   two  d e c i s i v e  

d i s a d v a n t a g e s .   They  a re   not   e l e c t r i c a l l y   c o n d u c t i v e   a n d  

20  t h e i r   m e c h a n i c a l   s t r e n g t h   is  too  poor  fo r   them  to  be  used  a s  

r e a r   i n s u l a t i n g   l i n i n g .   F u r t h e r m o r e ,   gas  f l u s h i n g   b r i c k s  

w i t h   a  d i r e c t i o n a l   open  p o r o s i t y   a re   a v a i l a b l e   on  the  m a r -  
k e t ,   but   t h e s e   b r i c k s   a re   e l e c t r i c a l l y   non-  c o n d u c t   ive  . 

25 
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The  i n v e n t i o n   aims  at  d e v e l o p i n g   a  b r i c k   of  the  a b o v e - m e n -  

t i o n e d   k ind ,   which   combines   good  e l e c t r i c a l   c o n d u c t i v i t y ,  

good  h e a t   i n s u l a t i n g ,   and  c o n s i d e r a b l e   m e c h a n i c a l   s t r e n g t h .  

5  To  a c h i e v e   t h i s   aim  the  i n v e n t i o n   s u g g e s t s   a  b r i c k   a c c o r d i n g  

to  the  i n t r o d u c t o r y   p a r t   of  c la im  1  ,  which  is  c h a r a c t e r i z e d  

by  the  f e a t u r e s   of  the  c h a r a c t e r i z i n g   p a r t   of  c l a im   1  . 

F u r t h e r   d e v e l o p m e n t s   of  the  i n v e n t i o n   are   c h a r a c t e r i z e d   by 
10  the   f e a t u r e s   of  the  a d d i t i o n a l   c l a i m s .  

A c c o r d i n g   to  the  i n v e n t i o n ,   an  e l e c t r i c a l l y   c o n d u c t i v e ,   c a r -  

b o n a c e o u s   m a t e r i a l   has  been  added,   c o m p l e t e l y   or  p a r t i a l l y ,  

to  the  open  p o r o s i t y .  
1  5 

To  a c h i e v e   a  c o n t i n u o u s   ca rbon   c o n d u c t o r   in  p r e s s e d   m a g n e -  
s i t e   g r a p h i t e   b r i c k s ,   13  per  cen t   by  we igh t   coal   (2=^20  p e r  
c e n t   by  volume)  i s   r e q u i r e d   a t   the  p r e s e n t   t ime.   T h e s e  

b r i c k s   a re   to  be  r e g a r d e d   as  c h e m i c a l l y   bound.  In  c e r a m i -  

20  c a l l y   bound  b r i c k s   w i t h   a  p o r o s i t y   of  abou t   20  %,  i t   i s  

p r e s e n t l y   p o s s i b l e   to  r e a c h   a  c o n t e n t   of  c a r b o n i z e d   r e s i d u e  

of  a  maximum  of  5  per   cen t   by  w e i g h t   by  means  of  i m p r e g n a -  
t i o n .   With  a  p r o p e r   c h o i c e   of  the  pore   s i z e   of  the   g r a i n s  
and  the  v i s c o s i t y   of  the  coa l   c a r r y i n g   i m p r e g n a t i n g   a g e n t ,  

25  i t   s hou ld   be  p o s s i b l e   to  o b t a i n   c o n t e n t s   of  c a r b o n i z e d  

r e s i d u e   of  13-23  %  a t   a  p o r o s i t y   of  50-90  %,  which  is  s u f f i -  

c i e n t   to  p r o v i d e   e l e c t r i c a l   c o n d u c t i o n   at  the  bo t tom  of  a  
d . c .   arc   f u r n a c e   or  l a d l e .  

30  The  cold   c o m p r e s s i o n   s t r e n g t h   of  c h e m i c a l l y   bound  m a g n e s i t e  

g r a p h i t e   b r i c k s   is  20-3  5  MPa  and  for   i n s u l a t i n g   b r i c k s   a b o u t  

2  MPa.  With  a  c o m b i n a t i o n   of  both   t ypes   of  b i n d i n g ,   the  me- 
c h a n i c a l   s t r e n g t h   a f t e r   i m p r e g n a t i o n   and  hea t   t r e a t m e n t  

( c a r r i e d   ou t   once  or  s e v e r a l   t imes )   is  i n c r e a s e d .   I n s t e a d   o f  

35  i m p r e g n a t i o n ,   or  c o m p l e m e n t a r y   to  i m p r e g n a t i o n ,   sp ray   t r e a t -  

ment  can  be  c a r r i e d   out   as  w e l l .  
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The  i m p r e g n a t i n g   a g e n t   may,  fo r   example ,   c o n s i s t   of  t a r ,  
p i t c h   or  r e s i n ,   or  of  a  s u s p e n s i o n   of  g r a p h i t e ,   soo t   or  t h e  

l i k e ,   or  s y n t h e t i c   r e s i n .   The  h e a t   t r e a t m e n t   is  s u i t a b l y  
c a r r i e d   out   at  a  t e m p e r a t u r e   when  the  b i n d e r   is  b e i n g   c o k e d ,  

5  fo r   example   at  3  50°C  or  t h e r e a b o v e .  

In  b r i c k s   h a v i n g   a  d i r e c t i o n a l   p o r o s i t y ,   such  as  gas  f l u s h -  

ing  b r i c k s ,   the  c h a n n e l s   are   f i l l e d   wi th   a  m a t e r i a l   w h i c h ,  
in  the  same  way  as  d e s c r i b e d   a b o v e ,   is  a l l o w e d   to  coke.   De-  

10  p e n d i n g   on  the  d e g r e e   of  f i l l i n g   and  the  d e g r e e   of  g r a p h i t i -  
z a t i o n ,   a  s e c t i o n a l   s u r f a c e   of  c h a n n e l s   of  3-30  %  may  be  
s u f f i c i e n t   for   the  b o t t o m   of  a  d . c .   arc  f u r n a c e .  

The  i n v e n t i o n   w i l l   now  be  d e s c r i b e d   in  g r e a t e r   d e t a i l   w i t h  
1  5  r e f e r e n c e   to  the  a c c o m p a n y i n g   d r a w i n g s   showing  -  by  way  o f  

example   -  i n  

F i g u r e   1  a  d . c .   a rc   f u r n a c e ,   in  which  b r i c k s   a c c o r d i n g   t o  
the   i n v e n t i o n   a re   e m p l o y e d ,  

20 
F i g u r e   2  p a r t   of  the  b o t t o m   e l e c t r o d e   ( r e a r   l i n i n g )   of  t h e  

d . c .   arc   f u r n a c e ,  

F i g u r e   3  a  b r i c k   a c c o r d i n g   to  the  i n v e n t i o n .  

25  The  d . c .   arc   f u r n a c e   in  F i g u r e   1  i s   p r o v i d e d   wi th   an  e l e c -  
t r o d e   h a v i n g   a  ho l low   c h a n n e l   for   r e d u c t i o n   p u r p o s e s .   T h e  

a rc   1  is   s t r u c k   be tween   the  e l e c t r o d e   and  the  mel t   2.  Numer-  
a l s   3,  4,  5  and  6  d e s i g n a t e   the  v a r i o u s   b r i c k   l a y e r s ,   w i t h   3 

b e i n g   the  l a y e r   l o c a t e d   n e a r e s t   to  the  mel t   2  and  6  t h e  
30  l a y e r   l o c a t e d   n e a r e s t   to  the  h e a r t h   c o n n e c t i o n .  

F i g u r e   2  shows  the  b r i c k   l a y e r s   (3-5)   in  g r e a t e r   d e t a i l   a n d  
a l s o   the  h e a r t h   c o n n e c t i o n   7.  E i t h e r   l a y e r   5  or  l a y e r   6 ,  
t h a t   i s ,   t h a t   p a r t   of  the  b r i c k   bo t tom  or  wa l l   l o c a t e d   n e a r -  

35  e s t   to  the  cold   s i d e ,   may  c o n s i s t   of  b r i c k s   a c c o r d i n g   to  t h e  
i n v e n t i o n .  
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F i g u r e   3  shows  a  p r e s s e d   b r i c k   of  a l umin ium  o x i d e s ,   m a g n e -  
s i t e ,   or  z i r c o n i u m   o x i d e .   As  w i l l   be  seen,   the  b r i c k   i s  

p o r o u s ,   and  the  open  p o r e s   8  have  been  i m p r e g n a t e d   wi th   a  
c a r b o n a c e o u s   m a t e r i a l ,   f o r   example   p i t c h ,   t a r ,   a  s u s p e n s i o n  

5  of  g r a p h i t e ,   soo t   or  the  l i k e ,   s y n t h e t i c   r e s i n ,   e t c . ,   f o r  

the  p u r p o s e   of  a c h i e v i n g   a  ca rbon   c o n t e n t   in  the  b r i c k   w h i c h  

c o n s t i t u t e s   a  c o n d u c t o r   fo r   the  c u r r e n t ,   t h a t   i s ,   the   b r i c k  

is  e l e c t r i c a l l y   c o n d u c t i v e   w h i l e   at   the  same  t ime  - i t s   p o r o s -  
i t y   p r o v i d e s   for   good  t h e r m a l   i n s u l a t i o n .  

1  0 

By  u s i n g   b r i c k s   which  a re   c h e m i c a l l y   or  c e r a m i c a l l y   b o u n d  

and  have  a  p o r o s i t y   of  abou t   20  %,  a  c o n t e n t   of  c a r b o n i z e d  

r e s i d u e   of  at   the  most  5  per  cen t   by  we igh t   can  be  a t t a i n e d  

by  means  of  i m p r e g n a t i o n .   With  a  p o r o s i t y   of  50-90  %,  c o n -  
15  t e n t s   of  c a r b o n i z e d   r e s i d u e   of  13-23  %  can  be  a t t a i n e d .   Com- 

p l e m e n t a r y   to  the  i m p r e g n a t i o n ,   s p r a y i n g   of  the  b r i c k s   c a n  
be  used .   In  c e r t a i n   c a s e s ,   only  s p r a y i n g   may  be  s u f f i c i e n t .  
The  t r e a t m e n t   can  be  c a r r i e d   out  once  or  s e v e r a l   t i m e s .   As 

m e n t i o n e d   above ,   the  co ld   c o m p r e s s i o n   s t r e n g t h   of  the  c h e m i -  
20  c a l l y   bound  m a g n e s i t e   g r a p h i t e   b r i c k s   is  20-35  MPa  and  f o r  

i n s u l a t i n g   b r i c k s   abou t   2  MPa. 

The  embodiment   of  the  b r i c k s   a c c o r d i n g   to  the  above  may  be  

v a r i e d   in  many  ways  w i t h i n   the  scope  of  the  f o l l o w i n g  
25  c l a i m s .  
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:  L  A  I  M  S 

1.  B r i ck   for   a  b o t t o m   e l e c t r o d e ,   a  r e a r   l x n i n g   or  a  n e a r t n  

c o n n e c t i o n   for   a  d . c .   arc   f u r n a c e ,   c h a r a c t e r i z -  

e d   in  t h a t   the  b r i c k   c o n s i s t   of  a  porous   m a t e r i a l   w h i c h  

has  been  i m p r e g n a t e d   by  means  of  immers ion   i n t o   a n d / o r  

5  s p r a y i n g   wi th   an  o r g a n i c   f l u i d ,   such  as  p i t c h ,   t a r   or  a  s u s -  

p e n s i o n   of  g r a p h i t e ,   soo t   or  the  l i k e ,   or  s y n t h e t i c   r e s i n ,  

w h e r e a f t e r   the  b r i c k   has  been  coked,   fo r   example   at  a  t e m -  

p e r a t u r e   of  350°C,  thus   c r e a t i n g   e l e c t r i c   c u r r e n t   c a r r y i n g  

p a t h s   c o n t a i n i n g   coa l   which  p a t h s   r e n d e r   the  b r i c k   e l e c t r i -  

10  c a l l y   c o n d u c t i v e .  

2.  Br i ck   a c c o r d i n g   to  c l a im  1,  c h a r a c t e r i z e d  

in  t h a t   i t   has  a  p o r o s i t y   of  50-90  %  and  a  c o n t e n t   of  c a r -  

b o n i z e d   r e s i d u e   a f t e r   t r e a t m e n t   of  13-23  per  cen t   by  w e i g h t .  

1  5 

3.  Br i ck   a c c o r d i n g   to  c l a im   1,  c h a r a c t e r i z e d  

in  t h a t   i t   has  a  d i r e c t i o n a l   p o r o s i t y   (gas  f l u s h i n g   b r i c k )  

p r o v i d i n g   c h a n n e l s   in  the  b r i c k   which  are  f i l l e d   wi th   a  c a r -  

b o n a c e o u s   m a t e r i a l   which  is  caused   to  become  coked,   s a i d  

20  c h a n n e l s   o c c u p y i n g   3-30  %  of  the  s e c t i o n a l   s u r f a c e   of  t h e  

b r i c k .  

25 
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