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@  Improvements  in  or  relating  to  injection  elements  for  melt  containing  vessels. 
(57)  The  invention  provides  a  gas  injection  element  for  use  in 
the  side  or  base  wall  of  a  refractory  lined  melt  containing  vessel, 
comprising  at  least  one  refractory  block  (1)  arranged  in  use  to 
extend  lengthwise  through  the  vessel  lining  into  the  internal 
cavity  thereof  wherein  a  plurality  of  ceramic  pipes  (4)  pass 
through  bores  in  the  refractory  block  (1)  along  the  length 
thereof. 
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Description 

IMPROVEMENTS  IN  OR  RELATING  TO  INJECTION  ELEMENTS  FOR  MELT  CONTAINING  VESSELS 

This  invention  relates  to  gas  injection  elements  for 
melt  containing  vessels,  and  particularly  although 
not  exclusively  relates  to  gas-permeable  elements  5 
mountable  in  the  base  or  side  walls  of  metallurgical 
vessels  having  a  refractory  material  lining. 

It  is  to  be  understood  that  whilst  the  expression 
"metallurgical  vessel"  is  particularly  intended  to 
comprise  a  steef  converter  vessel  or  arc  furnace,  it  10 
also  includes  within  its  scope  ladles  for  use  in  steel 
production,  and  indeed  melt  containing  treatment 
vessels  for  non-ferrous  metals. 

It  has  been  proposed  that  such  a  gas-permeable 
element  for  gas  injection  may  comprise  a  refractory  15 
block,  or  a  collection  of  refractory  blocks  having 
slots  or  holes  cut,  formed  or  provided  therein.  The 
arrangement  in  such  cases  is  such  that  the 
refractory  block  or  collection  of  blocks  is  mounted  in 
the  refractory  lining  of  the  vessel  and  connects  20 
through  the  base  or  side  wall  thereof  with  the  slots 
or  holes  connected  from  outside  the  vessel  through 
to  the  space  within  the  vessel.  A  gas  conduit  from 
outside  enables  gas  to  be  passed  into  the  vessel  so 
that  a  stirring  or  processing  gas  can  be  injected  into  25 
a  melt  in  the  vessel.  In  relation  to  steel  converter 
vessels,  such  gases  usually  are  of  a  stirring  nature  to 
assist  the  conversion  reactions. 

A  disadvantage  of  such  refractory  blocks  is  that  it 
is  difficult  to  produce  the  blocks  with  accurately  30 
formed  holes  or  slots  necessary  for  even  and 
controllable  gas  injection.  In  addition  such  slotted  or 
holed  blocks,  from  the  nature  of  refractories,  have  a 
significant  surface  roughness  factor  within  the  holes 
or  slots  through  which  the  gas  passes,  so  that  there  35 
is  a  significant  pressure  drop  along  the  length  of  the 
injection  element,  leading  to  the  need  to  utilise 
relatively  high  gas  injection  pressure. 

Such  refractory  blocks  may  be  contained  in  a 
metal  casing  enclosing  the  sides  of  the  block  or  40 
blocks,  however,  such  encasings  are  susceptible  to 
oxidation  and  melting  in  use,  particularly  at  the  inner 
end  thereof. 

It  has  also  been  proposed  to  provide  in  refractory 
injection  blocks  of  the  above  mentioned  kind,  metal  45 
pipes  extending  through  the  blocks  of  small 
diameter  and  used  either  spaced  around  or  through 
the  ceramic  blocks.  Alternatively  metal  pipes  of  a 
relatively  large  diameter  (greater  than  4mm  for 
example)  have  been  proposed  as  a  single  injection  50 
source. 

Such  metal  pipes  are  prone  to  metal  wetting 
leading  to  blockage  problems,  the  formation  of 
knurdles,  unless  operated  at  sonic  gas  flows,  and  to 
oxidation.  The  oxidation  of  such  pipes  renders  them  55 
subject  to  very  rapid  wear  of  several  millimeters  per 
charge.  The  Knurdle  formation  is  often  brought 
about  because  of  local  excessive  cooling  due  to  the 
high  conductivity  of  the  metal  pipes.  Such  formation 
of  knurdles  can  in  some  circumstances  close  the  60 
pipes  or  at  least  impede  the  desired  through-flow  of 
gas.  With  large  diameter  pipes  it  is  also  necessary  to 
ensure  that  an  adequate  quantity  of  gas  is  blown 

through  them  at  all  times  whenever  a  melt  is  in  the 
vessel  to  prevent  the  melt  flowing  away  through  the 
pipes. 

It  is  an  object  of  the  present  invention  to 
overcome  or  at  least  substantially  reduce  the  above 
mentioned  disadvantages. 

According  to  one  aspect  of  the  present  invention 
there  is  provided  a  gas  injection  element  for  use  in 
the  side  or  base  wall  of  a  refractory  lined  melt 
containing  vessel,  comprising  at  least  one  refractory 
block  arranged  in  use  to  extend  lengthwise  through 
the  vessel  lining  into  the  internal  cavity  thereof 
wherein  a  plurality  of  ceramic  pipes  pass  through 
bores  in  the  refractory  block  along  the  length 
thereof. 

One  end  of  the  refractory  block  or  blocks  may  be 
provided  with  a  metal  manifold  box  comprising  a 
surrounding  open  topped  container  within  which  the 
block  or  blocks  are  seated  and  having  means  for 
separating  the  refractory  block  or  blocks  from  the 
base  of  the  container  and  having  a  gas  injection 
conduit  connected  thereto.  By  this  means  gas  for 
injection  will  enter  the  manifold  box  and  then  pass  in 
parallel  through  the  plurality  of  ceramic  pipes. 

The  means  for  separating  the  block  or  blocks  from 
the  base  of  the  container  may  be  refractory  or  metal 
spacer  members. 

The  refractory  block  or  blocks  may  taper  inwardly 
from  the  manifold  box,  so  that  in  use  it  tapers 
towards  the  internal  cavity  of  the  melt  vessel. 

The  ceramic  pipes  may  be  spaced  across  the 
block  or  blocks,  or  may  be  spaced  around  the  outer 
periphery  thereof. 

In  one  embodiment  of  the  invention  a  total  of 
between  15  and  25  ceramic  pipes  may  be  set  around 
the  edge  of  a  refractory  block. 

The  block  or  blocks  may  be  of  generally  rectangu- 
lar  section,  and  the  pipes  may  be  disposed  along  at 
least  one  edge  of  the  block  or  blocks.  Where  a 
plurality  of  blocks  are  used  the  pipes  may  be 
disposed  between  at  least  two  of  the  blocks. 

The  pipes  may  be  of  any  convenient  cross  section. 
Thus  they  may  be  circular  or  oval  in  section,  or  may 
for  example  be  in  the  form  of  an  elongate  slot  in 
section. 

It  has  been  found  that  the  use  of  ceramic  pipes  is 
advantageous  in  that  they  are  less  prone  to  wetting 
than  metal  pipes  because  of  the  different  contact 
angle  with  steel  for  example,  and  that  they  will  not 
oxidise  and  that  knurdles  cannot  readily  attach  to  the 
relatively  smooth  surface  thereof.  Again  the  required 
injection  pressure  can  be  less  since  the  pressure 
drop  along  the  element  due  to  the  relatively  smooth 
surface  of  the  internal  bore  of  the  ceramic  pipes,  is 
significantly  lower. 

The  invention  includes  within  its  scope  a  melt 
containing  vessel  incorporating  an  insert  member 
according  to  the  invention. 

The  invention  also  includes  within  its  scope  a 
method  of  refining  metal  incorporating  gas  blown 
through  an  insert  member  according  to  the  inven- 
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tion. 
In  order  that  the  invention  may  be  more  readily 

understood  one  embodiment  thereof  will  now  be 
described  by  way  of  example  with  reference  to  the 
accompanying  drawings  in  which  :- 

Figure  1  is  a  schematic  sectional  side 
elevation  of  an  embodiment  of  the  present 
invention; 

Figure  2  is  a  top  plan  view  of  the  element  of 
Figure  1  ; 

Figure  3  is  a  schematic  sectional  elevation  of 
a  steel  converter  incorporating  an  injection 
element  according  to  the  invention. 

Referring  now  to  Figures  1  and  2  of  the  drawings  it 
will  be  seen  that  the  gas  injection  element  comprises 
a  refractory  block  1  of  generally  square  section 
tapering  from  a  gas  injection  end  2  to  an  outlet 
surface  3.  Typically  the  block  may  be  800mm  long, 
and  have  an  outlet  face  145mm  by  99mm.  The  block 
may  be  formed  of  magnesia  and  carbon,  possibly 
with  anti-oxidant  additions  such  as  aluminium  or 
silicon  or  magnesium  or  mixtures  thereof,  or  may  be 
a  phosphate  bonded  castable  magnesia. 

The  block  is  arranged  in  use  to  be  seated  within 
the  lower  wall  of  a  steel  converter  vessel  (not  shown) 
with  the  outlet  surface  3  generally  in  line  with  the 
inner  wall  of  the  lining  of  the  vessel  and  extending  at 
its  inlet  end  2  towards  the  outer  side  of  the  converter 
vessel. 

As  can  be  seen  from  Figure  2  most  clearly  a 
plurality  (twenty  in  this  case)  of  ceramic  pipes  4  are 
set  into  the  edge  of  the  block  extending  from  end  to 
end  thereof,  the  pipes  4  having  been  cast  with  the 
block  during  manufacture  or  inserted  into  prepared 
holes.  Alternatively  as  shown  in  Figure  1  the  ceramic 
pipes  4  may  be  disposed  throughout  the  body  of  the 
block  1  extending  from  end  to  end  thereof.  The  block 
tapers  from  its  inlet  end  to  its  outlet.  The  ceramic 
pipes  may  be  formed  of  alumina  or  zirconia  for 
example. 

At  its  inlet  end  the  block  is  contained  within  the 
side  walls  5  of  a  manifold  box  6.  It  is  to  be  noted  that 
the  side  walls  extend  up  the  refractory  block 
sufficiently  to  hold  the  block  in  position  therewithin. 
The  side  walls  however  do  not  extend  to  the  outlet 
end  of  the  block  and  the  hot  fume  therepresent 
which  would  otherwise  lead  to  oxidation  and  melting 
of  the  walls. 

The  manifold  box  is  provided  with  spacers  7  to 
separate  the  block  from  the  base  wall  8  of  the  box. 
An  inlet  for  gas  is  provided  by  means  of  a  conduit  9 
welded  to  the  base  wall  8.  In  practice  gas  for 
injection  is  passed  through  the  inlet  conduit  9  into 
the  manifold  box  6  where  it  is  dispersed  and  travels 
in  parallel  with  equal  speed  and  flow  up  each  of  the 
ceramic  pipes  4. 

The  ceramic  pipes  may  be  of  between  2  and  4mm 
internal  diameter. 

In  one  example,  a  typical  block  there  may  be 
disposed  24  pipes  of  2.5mm  internal  diameter 
providing  in  use  a  gas  flow  of  250  m3/hr  with  a 
system  pressure  of  approximately  12  bar. 

In  a  second  example,  40  pipes  of  2.00mm  internal 
diameter  may  be  provided  in  a  block,  with  the  same 
gas  flow  in  use  and  a  system  pressure  of  approxi- 

mately  10  bar. 
In  a  third  example,  20  pipes  of  3.00mm  internal 

diameter  may  be  used  in  a  block,  providing  a  gas 
flow  of  400  m3/hr  and  using  a  system  pressure  of 

5  approximately  10  bar. 
In  Figure  3  can  be  seen  a  steel  converter  vessel  21 

having  an  overhead  refining  lance  25  and  a  lining  22. 
In  the  base  of  the  vessel  are  located  injection 
elements  23  according  to  the  invention,  connected 

10  as  shown  at  24  to  a  source  of  stirring  gas  (not 
shown). 

By  means  of  the  present  invention  we  have 
provided  an  effective  element  of  enhanced  perfor- 
mance  for  the  injection  of  gas  into  melt  containing 

15  vessels. 

Claims 
20 

1.  A  gas  injection  element  for  use  in  the  side 
or  base  walls  of  a  refractory  lined  melt  contain- 
ing  vessel,  comprising  at  least  one  refractory 
block  arranged  in  use  to  extend  lengthwise 

25  through  the  vessel  lining  into  the  internal  cavity 
thereof  wherein  a  plurality  of  ceramic  pipes 
pass  through  bores  in  the  refractory  block 
along  the  length  thereof. 

2.  An  element  as  claimed  in  Claim  1  wherein 
30  one  end  of  the  refractory  block  or  blocks  is 

provided  with  a  metal  manifold  box  comprising 
a  surrounding  open  topped  container  within 
which  the  block  or  blocks  are  seated  and  having 
means  for  separating  the  refractory  block  or 

35  blocks  from  the  base  of  the  container  and 
having  a  gas  injection  conduit  connected 
thereto. 

3.  An  element  as  claimed  in  Claim  2  wherein 
the  means  for  separating  the  block  or  blocks 

40  from  the  base  of  the  container  are  refractory  or 
metal  spacer  members. 

4.  An  element  as  claimed  in  Claim  1  ,  2  or  3 
wherein  the  refractory  block  or  blocks  tapers 
inwardly  from  the  manifold  box,  so  that  in  use  it 

45  tapers  towards  the  internal  cavity  of  the  melt 
vessel. 

5.  An  element  as  claimed  in  any  one  of  the 
preceding  claims  wherein  the  ceramic  pipes  are 
spaced  across  the  block  or  blocks. 

50  6.  An  element  as  claimed  in  any  one  of 
Claims  1  to  4  wherein  the  ceramic  pipes  are 
spaced  around  the  outer  periphery  of  the  block 
or  blocks. 

7.  An  element  as  claimed  in  any  one  of 
55  Claims  1  to  4  wherein  the  block  or  blocks  are  of 

generally  rectangular  section,  and  the  pipes  are 
disposed  along  at  least  one  edge  of  the  block  or 
blocks. 

8.  An  element  as  claimed  in  any  one  of 
60  Claims  1  to  4  including  a  plurality  of  blocks  and 

wherein  the  pipes  are  disposed  between  at 
least  two  blocks. 

9.  An  element  as  claimed  in  any  one  of  the 
preceding  claims  wherein  the  pipes  are  of 

65  circular  cross-section. 
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10.  A  melt  containing  vessel  incorporating  a 
gas  injection  element  as  claimed  in  any  one  of 
the  preceding  claims. 
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