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provided  at  an  outer  peripheral  portion  of  the 
sidewall;  and  a  waste  melting  vessel  made  of 
conductive  ceramic  material  and  placed  on  the 
bottom  plate  within  said  furnace  body. 

By  the  invention  it  is  possible  continously  to 
melt  waste  with  high  efficiency,  and  in  continuous 
melting  the  discharge  of  the  melt  can  be  regulated 
to  be  continuously  or  optionally  performed. 

Apparatus  of  the  invention  for  melting  the 
waste  which  can  be  provided  can  incinerate  and 
melt  the  waste  simultaneously. 

The  apparatus  may  further  comprise  one  or 
more  additional  rod-shaped  internal  heating  ele- 
ments  made  of  conductive  ceramic  material  ar- 
ranged  in  the  waste  melting  vessel  of  conductive 
ceramic  material  in  order  that  the  required  high 
temperature  can  be  reached  in  a  short  time.  The 
conductive  ceramic  material  fis  preferably  a  C-SiC 
based  or  a  C-AI2O3  based  ceramics.  It  is  preferable 
to  provide  an  oxygen  supply  pipe  extending 
through  the  top  of  the  furnace  body  into  the  waste 
melting  vessel  for  supplying  an  oxygen  contain- 
ing  gas  in  order  to  incinerate  and  melt  the  waste 
simultaneously.  Furthermore,  means  for  sensing 
the  melt  condition  in  the  vessel  may  be  provided 
on  the  top  of  the  furnace  body. 

In  one  preferred  embodiment  of  the  invention, 
the  bottom  plate  of  the  furnace  body  may  be 
arranged  to  move  vertically  from  an  elevated  posi- 
tion  closing  the  bottom  of  the  furnace  body  to  a 
descended  position  for  removing  th  waste  melting 
vessel  containing  the  solidified  waste,  in  order  to 
permit  melting  and  solidification  of  the  waste  fn 
the  melting  vessel  in  a  batch  process. 

Alternatively  the  waste  melting  vessel  may  be 
provided  with  a  melt  discharge  pipe  at  the  bottom 
thereof,  the  discharge  pipe  extending  through  the 
bottom  plate  of  the  furnace  body  downwardly  in 
order  to  permit  continuous  melting  of  the  waste  in 
the  vessel  and  discharge  of  the  melt  from  the 
vessel  via  the  discharge  pipe. 

According  to  the  invention,  the  waste  melting 
vessel  is  made  of  conductive  ceramic  material, 
such  as  a  C-SiC  based  ceramics,  a  C-AI2O3  based 
ceramics  or  the  like,  so  that  the  vessel  itself 
generates  heat  by  induction  heating  to  enable 
melting  of  the  waste  charged  into  the  melting 
vessel  by  the  heat  of  the  melting  vessel  effectively 
and  safely  even  within  the  high  temperature  range 
of  1,300-1,  600  °C. 

Embodiments  of  the  invention  are  described 
below  by  way  of  example  with  reference  to  the 
accompanying  drawings,  in  which: 

Fig.  1  is  a  vertical  sectional  view  showing  one 
embodiment  of  the  melting  and  solidifying  ap- 
paratus  according  to  the  invention; 

Fig.  2  is  a  vertical  sectional  view  of  part  of  a 
variation  of  the  apparatus  shown  in  Fig.  1  ; 

Fig.  3  is  a  vertical  sectional  view  showing 
another  embodiment  of  the  continuous  waste 
melting  apparatus  according  to  the  invention; 

Fig.  4  is  a  vertical  sectional  view  of  part  of  a 
variation  of  the  apparatus  shown  in  Fig.  3; 

Fig.  5  is  a  vertical  sectional  view  showing  yet 
another  embodiment  of  the  continuous  waste 

Description 

The  present  invention  relates  to  an  apparatus 
for  melting  waste  such  as  radioactive  waste. 

In  treatment  of  the  radioactive  waste  contami-  s 
nated  by  the  radioactivity  generated  in  radioactive 
material  handling  installations  such  as  an  atomic 
power  plant,  it  is  well  known  to  incinerate  com- 
bustible  waste  to  ashes  and  then  store  the  ashes 
in  a  suitable  place  after  filling  them  into  a  drum  or  w 
the  like.  However,  these  incinerated  ashes  are  in 
powdery  granular  form,  so  that  it  is  desirable  to 
stabilize  the  incinerated  ashes  and  to  reduce  their 
volume  when  they  are  filled  into  the  drum  for 
transporting  and  storing.  This  treatment  of  ashes  w 
has  been  studied  in  various  ways. 

Various  methods  of  treating  the  radioactive 
waste  have  been  proposed  and  the  following  two 
are  typical;  namely,  a  first  method  in  which  the 
radioactive  waste  or  incinerated  ashes  are  sol-  20 
idified  by  mixing  with  cement  and  a  second 
method  in  which  the  radioactive  waste  or  inciner- 
ated  ashes  are  solidified  by  mixing  with  asphalt, 
plastics  or  the  like. 

In  the  first  method  of  solidifying  with  cement,  25 
however,  in  order  to  obtain  a  solid  body  having  a 
stable  density  and  strength  by  mixing  the  waste  or 
ashes  with  cement,  it  is  necessary  to  add  cement 
to  the  ashes  in  a  weight  ratio  of  more  than  4. 
Accordingly,  there  is  the  disadvantage  that  the  30 
volume  of  the  treated  solid  body  is  very  much 
larger  than  the  volume  of  ashes  being  treated.  In 
the  second  method  of  solidifying  with  asphalt  and 
plastics,  pretreatments  such  as  removing  and 
crushing  of  metal  pieces  in  the  waste  or  inciner-  35 
ated  ashes  are  required  and  the  facilities  for  carry- 
ing  such  treatment  become  complicated  and 
large. 

Recently,  there  has  been  proposed  a  third 
method  of  melting  and  solidifying  the  waste  and  40 
ashes.  This  third  method  can  effectively  remove 
the  disadvantages  in  the  above  first  and  second 
methods.  In  the  third  method,  a  high  temperature 
for  melting  the  wastes  or  incinerated  ashes  is 
attained  by  heating  a  metal  vessel  by  means  of  45 
electromagnetic  induction  but  this  temperature  is 
limited  to  1,000-1,  200  °C,  so  that  a  melting  treat- 
ment  of  waste  and  the  like  having  a  melting  point 
higher  than  this  limited  heating  temperature  is 
impossible.  so 

An  object  of  the  invention  is  to  eliminate  the 
above  disadvantages  and  to  provide  an  apparatus 
which  can  melt  radioactive  waste  or  icinerated 
ashes  even  at  a  temperature  of  1,300-  1,600  °C  and 
can  convert  them  into  a  stable  treated  solid  body  55 
of  reduced  volume  suitable  for  transportation  and 
storage. 

According  to  the  present  invention,  apparatus 
for  melting  waste  comprises  a  furnace  body  in- 
cluding  a  sidewall  made  of  electrically  non-con-  60 
ductive  material,  an  upper  lid  secured  to  the  upper 
end  of  the  sidewall  gastightly  and  provided  with  a 
waste  supply  inlet  and  a  discharge  outlet  for  ex- 
haust  gas  and  a  bottom  plate  for  closing  the  bot- 
tom  of  the  furnace  body;  an  induction  heating  coil  6S 

40 

45 

55 

60 



EP  0196809  B1 

meltung  apparatus  according  to  the  invention; 
and 

Fig.  6  and  Fig.  7  are  vertical  sectional  views  of 
parts  of  variations  of  the  apparatus  shown  in 
Fig.  5.  s 

In  the  apparatus  20  of  Fig.  1,  a  support  frame  1  is 
built  up  vertically  from  a  base  to  support  a  furnace 
body  2  at  an  elevated  position.  The  furnace  body  2 
is  a  closed  and  gastightly  sealed  container,  having 
a  cylindrical  sidewall  3  made  of  nonmetallic  mate-  w 
rial  such  as  quartz,  a  metal  top  or  cover  4  secured 
to  the  upper  end  of  the  sidewall  and  a  movable 
bottom  plate  5  openably  closing  the  bottom  of  the 
furnace  body.  The  bottom  plate  5  is  supported  on 
a  lift  6  which  is  guided  by  vertical  guides  7  and  is 
driven  by  means  of  a  conventional  driving  device 
such  as  a  motor  or  the  like  (not  shown)  so  as  to  be 
moved  up  and  down.  An  induction  heating  coil  8 
is  provided  on  the  outer  periphery  of  the  sidewall 
3.  The  induction  heating  coil  8  is  covered  by  a  20 
cover  9  and  cooled  by  a  known  cooling  method 
such  as  air  cooling  or  water  cooling. 

A  cylindrical  heat  insulating  wall  11  made  of 
heat  insulating  material  such  as  asbestos,  cast- 
able  refractories  or  the  like  is  provided  inside  the  2s 
sidewall  3  of  the  furnace  body  2.  A  heat  insulating 
lid  13  provided  with  a  hole  12  is  secured  to  the 
upper  end  of  the  heat  insulating  wall  1  1  .  The  wall 
11  and  lid  13  may  be  fixed  to  and  supported  by  the 
furnace  body  2  or  the  support  frame  1  .  30 

There  is  a  support  14  made  of  nonmetallic  mate- 
rial  such  as  a  heat  insulating  material  fixed  on  the 
bottom  plate  5.  On  the  support  14  is  placed  a 
waste  melting  vessel  15  made  of  electrically  con- 
ductive  ceramic  material,  preferably  a  C-SiC  based  35 
or  a  C-AI2O3  based  ceramics.  The  vessel  15  can  be 
moved  vertically  together  with  the  support  14  on 
the  bottom  plate  5  and  is  thus  insertable  inside  the 
heat  insulating  wall  1  1  from  the  lower  end  thereof. 
An  exhaust  gas  discharge  outlet  16  is  provided  at  4o 
the  upper  portion  of  the  furnace  body  2  so  as  to 
discharge  to  the  outside  exhaust  gas  and  the  like 
which  is  generated  during  the  operation  of  melt- 
ing  and  passes  up  through  the  hole  12  provided  in 
the  heat  insulating  lid  13.  «  

The  top  4  of  the  furnace  body  2  is  provided  with 
a  waste  supply  inlet  17  for  supplying  radioactive 
waste  and  the  like  to  the  waste  melting  vessel  15 
and  an  oxygen  supply  pipe  18  for  supplying  oxy- 
gen-containing  gas  necessary  for  completely  in-  so 
cinerating  the  waste  or  the  non-incinerated  parts 
in  the  incinerated  ashes  supplied  to  the  vessel  15, 
as  necessary.  There  is  also  provided  a  radiation 
thermometer  for  sensing  the  melt  condition  in  the 
vessel  15,  a  level  gauge  and  a  sensor  19  such  as  a  55 
monitor  TV  or  the  like,  passing  through  the  top  4. 

In  the  radioactive  waste  melting  and  solidifying 
apparatus  20  described  above,  when  an  electric 
current  is  supplied  to  the  induction  heating  coil  8, 
the  waste  melting  vessel  15  made  of  conductive  so 
ceramic  material  is  directly  heated,  and  hence  the 
waste  can  be  melted  within  a  high  temperature 
range  of  1,300-1,  600  °C.  When  the  amount  of  melt 

'in  the  vessel  15  becomes  a  predetermined  quanti- 
ty,  the  furnace  body  2  is  cooled  by  natural  cooling  B5 

or  the  like  and  when  the  melt  is  solidified  in  the 
vessel  15,  this  vessel  15  is  moved  down  by  the  lift 
6  and  removed  from  the  support  14.  A  new  vessel 
15  is  then  placed  on  the  support  14  and  the  above 
steps  may  be  repeated. 

Fig.  2  shows  another  embodiment  of  the  melt- 
ing  and  solidifying  apparatus  shown  in  Fig.  1,  in 
which  the  same  parts  as  those  of  the  embodiment 
shown  in  Fig.  1  are  denoted  by  the  same  reference 
numerals.  The  description  of  such  parts  is  not 
repeated.  In  this  embodiment,  in  order  to  improve 
the  efficiency  of  the  induction  heating  of  the  waste 
melting  vessel  15  made  of  conductive  ceramic 
material,  rod-shaped  internal  heating  elements  21 
made  of  electrically  conductive  ceramic  material 
are  inserted  into  the  waste  melting  vessel  and 
supported  by  the  heat  insulating  lid  13.  In  this 
construction,  the  electromagnetic  radiation  of  the 
induction  heating  also  acts  upon  the  internal  heat- 
ing  elements  21  and  a  temperature  of 
1,  300-1,  600  °C  can  be  obtained  in  a  short  time. 

Fig.  3  shows  one  embodiment  for  continuously 
melting  radioactive  waste,  in  which  the  same 
parts  as  those  of  the  embodiment  shown  in  Fig.  1 
are  denoted  by  the  same  reference  numerals. 
Their  explanation  is  not  repeated. 

In  the  present  ermbodiment,  the  furnace  body  2 
has  a  bottom  plate  22  rigidly  secured  to  the  sup- 
port  frame  1.  The  melting  vessel  15  made  of  elec- 
trically  conductive  ceramic  material  is  placed  on 
the  support  14  made  of  heat  insulating  material 
which  is  mounted  within  the  heat  insulating  wall 
11.  The  support  14  and  the  wall  11  are  supported 
by  the  bottom  plate  22.  The  melting  vessel  15  has 
a  melt  discharge  pipe  23  at  its  bottom.  The  melt 
discharge  pipe  23  extends  downwardly  through 
holes  formed  at  the  central  portions  of  the  support 
14  and  the  bottom  plate  22. 

The  support  14  is  provided  with  an  induction 
heating  coil  24  in  a  portion  surrounding  the  melt 
discharge  pipe  23  to  provide  a  freeze  valve  operat- 
ing  by  unfreezing  for  regulating  the  discharge  of 
melt  from  the  waste  melting  vessel  15.  Further,  a 
container  25  is  placed  under  the  discharge  pipe  23 
for  receiving  the  flow  of  the  melt  discharged  from 
the  discharge  pipe  of  the  vessel  15. 

In  the  continuous  waste  melting  apparatus  20  of 
Fig.  3,  when  an  electric  current  is  supplied  to  the 
induction  heating  coil  8  to  heat  the  waste  melting 
vessel  1  5  by  an  induced  current  generated  therein, 
the  melting  vessel  15  itself  generates  heat  to  reach 
a  high  temperature  and  continuously  melts  the 
waste  with  high  efficiency.  It  is  also  possible  using 
the  above  freeze  valve  that  the  discharge  pipe  23 
is  heated  by  the  induction  heating  coil  24  as  a 
discharge  regulating  means  only  when  the  melt  is 
to  be  discharged  so  as  to  discharge  the  melt,  and 
the  discharge  pipe  23  is  air-cooled  on  stopping 
this  induction  heating  at  the  time  for  stopping  the 
flow  of  the  melt,  so  that  the  melt  is  cooled  and 
solidified  in  the  discharge  pipe  23. 

Fig.  4  shows  another  embodiment  of  the  con- 
tinuous  waste  melting  apparatus  shown  in  Fig.  3, 
in  which  the  same  parts  as  those  of  the  embodi- 
ment  shown  in  Fig.  3  are  denoted  by  the  same 
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Fig.  6  and  an  induction  heating  coil  24  is  provided 
around  the  melt  discharge  pipe  23  in  the  support 
14  to  provide  a  freeze  valve  type  melt  regulating 
means. 

In  the  continuous  waste  melting  apparatus  hav- 
ing  the  above  mentioned  construction,  besides 
the  discharge  of  the  melt  is  effected  continuously, 
the  melt  can  be  discharged  intermittently  by  cool- 
ing  or  induction  heating  by  the  melt  regulating 
means. 

The  invention  is  not  limited  to  the  illustrated 
embodiments,  but  these  can  be  variously  mod- 
ified  or  changed.  For  instance,  in  the  above  em- 
bodiments,  the  support  14  and  the  furnace  body  2 
are  provided  separately  but  the  support  14  may  be 
integral  with  the  sidewall  or  the  bottom  plate  of 
the  furnace  body  2.  Further,  when  the  furnace 
body  2  has  high  heat  insulating  properties,  the 
sidewall  11  and  the  heat  insulating  lid  13  may  be 
omitted. 

It  is  apparent  from  the  above  explanation  that 
by  the  invention  in  which  the  waste  melting  vessel 
is  made  of  electrically  conductive  ceramic  mate- 
rial,  the  apparatus  can  be  used  safely  even  at  a 
high  temperature  in  the  range  1,300-1,600  °C  and 
it  becomes  possible  to  melt  radioactive  waste 
having  a  melting  point  higher  than  1,  300  °C  which 
has  hitherto  been  impossible.  No  special  heating 
element  for  heating  the  container  is  required  be- 
cause  the  waste  melting  vessel  istself  is  heated, 
and  as  a  result,  the  apparatus  itself  becomes  sim- 
ple  in  construction.  By  melting  and  solidifying,  the 
volume  of  a  radioactive  waste  can  safely  and 
effectively  be  reduced. 

reference  numerals  and  their  explanation  is  not 
repeated.  In  this  embodiment,  in  order  to  improve 
the  effeciency  of  induction  heating  in  the  waste 
melting  vessel  15,  rod-shaped  internal  heating 
elements  21  made  of  electrically  conductive  s 
ceramics  material  are  inserted  in  the  waste  melt- 
ing  vessel  15  and  suspended  from  the  heat  in- 
sulating  lid  13.  In  this  embodiment,  as  means  for 
regulating  the  discharge  of  melt,  compressed  air 
injection  nozzles  26  are  provided  directed  at  the  w 
lower  end  of  the  discharge  pipe  23.  With  this 
construction,  a  high  temperature  of 
1,300-1,600°C  can  be  attained  in  a  short  time 
since  the  electromagnetic  radiation  of  the  induc- 
tion  heating  act  upon  the  internal  heating  ele-  ts 
ments  21.  The  discharge  of  the  melt  can  be  reg- 
ulated  by  the  air  from  the  injection  nozzles  26. 

Fig.  5  shows  another  embodiment  for  continu- 
ously  melting  waste  according  to  the  invention,  in 
which  the  same  parts  as  those  of  the  embodiment  20 
shown  in  Fig.  3  are  denoted  by  the  same  reference 
numerals,  and  their  detailed  explanation  is  not 
repeated.  In  this  embodiment,  a  shield  27  is  ar- 
ranged  in  the  waste  melting  vessel  15  so  as  to 
provide  a  predeterminded  space  between  the  25 
sidewall  of  the  waste  melting  vessel  and  the 
shield.  At  least  two  waste  supply  pipes  17  extend 
through  the  top  4  and  the  heat  insulating  lid  13 
into  the  space  between  the  sidewall  of  the  waste 
melting  vessel  15  and  the  shield  27.  The  shield  27  30 
is  cylindrical  and  may  be  integrally  molded  with 
the  heat  insulating  lid  13.  The  shield  com- 
municates  vertically  with  the  exhaust  gas  outled 
16  which  is  a  vertical  outlet  at  the  centre  of  the  top 
4.  Therefore,  the  exhaust  gas  generated  in  the  35 
melting  vessel  15  is  discharged  to  the  outside  via 
exhaust  vents  28  formed  in  the  upper  portion  of 
the  shield  27  and  the  outlet  16.  Between  the  bot- 
tom  of  the  melting  vessel  15  and  the  lower  end  of 
the  shield  27  there  is  sufficient  space  for  the  flow  w 
of  the  melt.  The  shield  27  may  be  made  of  refrac- 
tory  ceramics  or  heat  resistant  metal. 

Fig.  6  and  Fig.  7  show  another  embodiment  of 
the  continuous  waste  melting  apparatus  shown  in 
Fig.  5,  in  which  the  same  parts  as  those  of  the  45 
embodiment  shown  in  Fig.  5  are  denoted  by  the 
same  reference  numerals,  their  description  not 
being  repeated.  In  the  embodiment  shown  in 
Fig.  6,  in  order  to  improve  efficiency  of  induction 
heating  in  a  waste  melting  vessel  15,  rod-shaped  50 
internal  heating  elements  21  made  of  electrically 
conductive  ceramics  are  suspended  from  the  heat 
insulating  lid  13  so  as  to  be  positioned  in  the 
space  between  the  sidewall  of  the  vessel  15  and 
the  shield  27.  Furthermore,  there  is  regulating  55 
means  for  regulating  discharge  or  solidification  of 
melt  in  the  melt  discharge  pipe  23.  This  regulating 
means  includes  air  nozzles  26  for  directing  com- 
pressed  air  at  the  discharge  outlet  of  the  melt 
discharge  pipe  23,  to  cool  and  solidify  the  melt  at  eo 
the  discharge  outlet.  In  the  embodiment  shown  in 
Fig.  7,  the  rod-shaped  internal  heating  elements 
21  made  of  electrically  conductive  ceramics  are 
suspended  from  the  heat  insulating  lid  13  in  the 
same  manner  as  in  the  embodiment  shown  in  65 

Claims 

1.  An  apparatus  for  melting  waste  comprising  a 
furnace  body  (2)  having  a  sidewall  (3)  orsidewalls 
made  of  nonmetallic  material,  a  top  (4)  secured 
gastightly  to  the  upper  end  of  the  sidewall,  a 
waste  supply  inlet  (17),  a  discharge  outlet  (16)  for 
exhaust  gas  and  a  bottom  (5,  14,  22),  the  ap- 
paratus  further  having  an  induction  heating  coil 
(8)  outside  the  sidewall(s),  and  a  waste  melting 
vessel  (15)  located  within  said  furnace  body  to  be 
heated  by  the  induction  coil  (8),  characterized  in 
that  said  waste  melting  vessel  (15)  is  made  of 
electrically  conductive  ceramic  material. 

2.  An  apparatus  as  claimed  in  claim  1,  having 
one  or  more  additional  rod-shaped  internal  heat- 
ing  elements  (17)  made  of  conductive  ceramic 
material  arranged  in  the  waste  melting  vessel  (15) 
to  be  heated  by  the  induction  coil  (8). 

3.  An  apparatus  as  claimed  in  claim  1  or  claim  2, 
wherein  the  conductive  ceramic  material  is  a  C- 
SiC  based  or  a  C-AI2O3  based  ceramics. 

4.  An  apparatus  as  claimed  in  any  one  of  the 
preceding  claims,  wherein  an  oxygen  supply  pipe 
(18)  extends  through  the  top  (4)  of  the  furnace 
body  (2)  into  the  waste  melting  vessel  (15)  to 
supply  oxygen-containing  gas. 

5.  An  apparatus  as  claimed  in  any  one  of  the 
preceding  claims,  wherein  means  (19)  for  sensing 55 
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the  melt  condition  in  the  waste  melting  vessel  (15) 
is  mounted  on  the  top  (4)  of  the  furnace  body  (2). 

6.  An  apparatus  as  claimed  in  any  one  of  the 
preceding  claims  wherein  the  bottom  of  the  fur- 
nace  body  is  a  movable  bottom  plate  (5)  arranged  5 
to  openably  close  the  bottom  of  the  furnace  body 
(2)  and  a  lift  (6)  is  provided  for  moving  the  bottom 
plate  (5)  vertically  from  an  elevated  position  clos- 
ing  the  bottom  of  the  furnace  body  to  a  descended 
position  for  removal  and  replacement  of  the  waste  w 
melting  vessel  (15). 

7.  An  apparatus  as  claimed  in  any  one  of  claims 
1  to  5,  wherein  the  waste  melting  vessel  (15)  has  a 
melt  discharge  pipe  provided  at  the  bottom  there- 
of,  the  melt  discharge  pipe  (23)  extending  down-  is 
wardly  for  discharging  the  melt  from  the  waste 
melting  vessel  (15)  into  another  container  (25). 

8.  An  apparatus  as  claimed  in  claim  7,  having 
means  (24,  26)  for  regulating  discharge  from  the 
discharge  pipe  (23)  of  the  melting  vessel  (15).  20 

9.  An  apparatus  as  claimed  in  claim  8,  wherein 
the  discharge  regulating  means  includes  a  freeze 
valve  having  an  induction  heating  coil  (24)  ar- 
ranged  around  the  discharge  pipe  (23). 

10.  An  apparatus  as  claimed  in  claim  8,  wherein  25 
the  discharge  regulating  means  includes  at  least 
one  compressed  air  injection  nozzle  (26)  directed 
for  cooling  the  outlet  portion  of  the  discharge  pipe 
(23). 

11.  An  apparatus  as  claimed  in  any  one  of  30 
claims  7  to  10  wherein  a  shield  (27)  is  suspended 
from  above  into  the  waste  melting  vessel  (15)  to 
provide  a  predetermined  gap  between  the 
sidewall  of  the  waste  melting  vessel  (15)  and  the 
shield  (27).  35 

12.  An  apparatus  as  claimed  in  claim  11,  where- 
in  the  shield  (27)  is  cylindrical  and  fixed  to  the  top 
(4)  of  the  furnace  body  (2). 

13.  An  apparatus  as  claimed  in  claim  1  1  or  claim 
12,  wherein  the  gap  between  the  sidewall  of  the  40 
waste  melting  vessel  (15)  and  the  shield  (27)  defi- 
nes  an  annular  melting  chamber. 

14.  An  apparatus  as  claimed  in  any  one  of 
claims  1  1  to  13  wherein  the  shield  (27)  has  one  or 
more  exhaust  vents  (28)  formed  in  its  upper  por-  45 
tion. 

2.  Vorrichtung  nach  Anspruch  1  mit  einem  oder 
mehreren  zusatzlichen  stabformigen  inneren  Heiz- 
elementen  (17)  aus  elektrisch  leitendem  Keramik- 
material,  die  in  dem  durch  die  Induktionsspule  (8) 
zu  erhitzenden  Abfallschmelzgefa'B  (15)  angeord- 
net  sind. 

3.  Vorrichtung  nach  Anspruch  1  oder  2,  wobei 
das  elektrisch  leitende  Keramikmaterial  ein  Kera- 
mikmaterial  auf  der  Basis  von  C-SiC  oder  C-AI2O3 
ist. 

4.  Vorrichtung  nach  einem  der  vorhergehenden 
Anspriiche,  wobei  sich  ein  Sauerstoffzufuhrrohr 
(18)  durch  die  Oberwand  (4)  des  Ofenkorpers  (2) 
hindurch  in  das  AbfallschmelzgefalS  (15)  hinein 
erstreckt,  urn  ein  sauerstoffhaltiges  Gas  zuzu- 
fuhren. 

5.  Vorrichtung  nach  einem  der  vorhergehenden 
Anspriiche,  wobei  eine  Einrichtung  (19)  zur  Ermitt- 
lung  des  in  dem  AbfallschmelzgefalS  (15)  herr- 
schenden  Schmelzzustandes  auf  der  Oberwand 
(4)  des  Ofenkorpers  (2)  angeordnet  ist. 

6.  Vorrichtung  nach  einem  der  vorhergehenden 
Anspriiche,  wobei  der  Boden  des  Ofenkorpers  von 
einer  beweglichen  Bodenplatte  (5)  gebildet  ist,  die 
so  angeordnet  ist,  dafc  die  Unterseite  des  Ofenkor- 
pers  (2)  geoffnet  werden  kann,  und  wobei  eine 
Hubeinrichtung  (6)  vorgesehen  ist,  urn  die  Boden- 
platte  (5)  aus  einer  angehobenen  Stellung,  in  der 
sie  die  Unterseite  des  Ofenkorpers  verschlieUt,  zur 
Entnahme  und  zum  Austausch  des  Abfallschmelz- 
gefaSes  (15)  in  eine  abgesenkte  Stellung  vertikal 
bewegbar  ist. 

7.  Vorrichtung  nach  einem  der  Anspruche  1  bis 
5,  wobei  das  AbfallschmelzgefaS  (15)  an  der  Un- 
terseite  mit  einem  Austrittsrohr  (23)  fiir  die 
Schmelze  versehen  ist,  das  sich  nach  unten  er- 
streckt,  urn  die  Schmelze  von  dem  Abfallschmelz- 
gefa'B  (15)  in  einen  anderen  Behalter  (25)  abzu- 
geben. 

8.  Vorrichtung  nach  Anspruch  7  mit  Mitteln  (24, 
26)  zum  Steuern  der  Abgabe  aus  dem  Schmelzge- 
falS  (15)  durch  das  Austrittsrohr  (23). 

9.  Vorrichtung  nach  Anspruch  8,  wobei  die  Mit- 
tel  zum  Steuern  der  Abgabe  ein  Erstarrungsventil 
umfassen,  das  eine  um  das  Austrittsrohr  (23)  her- 
um  angeordnete  Induktionsheizspule  (24)  auf- 
weist. 

10.  Vorrichtung  nach  Anspruch  8,  wobei  die 
Mittel  zum  Steuern  der  Abgabe  mindestens  eine 
Druckluftdiise  (26)  umfassen,  die  gegen  den  Aus- 
laBbereich  des  Austrittsrohres  (23)  gerichtet  ist, 
um  diesen  zu  kuhien. 

1  1  .  Vorrichtung  nach  einem  der  Anspruche  7  bis 
10,  wobei  eine  Abschirmung  (27)  in  das  Schmelz- 
gefafc  (15)  hineinragend  aufgehangt  ist,  um  einen 
vorbestimmten  Spalt  zwischen  der  Seitenwand 
des  AbfallschmelzgefalSes  (15)  und  der  Abschir- 
mung  (27)  zu  bilden. 

12.  Vorrichtung  nach  Anspruch  11,  wobei  die 
Abschirmung  (27)  zylindrisch  und  an  der  Ober- 
wand  (4)  des  Ofenkorpers  (2)  befestigt  ist. 

13.  Vorrichtung  nach  Anspruch  11  oder  12,  wo- 
bei  der  Spalt  zwischen  der  Seitenwand  des  Abfall- 
schmelzgefa'ISes  (15)  und  der  Abschirmung  (27) 
eine  ringformige  Schmelzkammer  bildet. 

30 

Patentanspriiche 

1.  Vorrichtung  zum  Schmelzen  von  Abfa'llen  mit 
einem  Ofenkorper  (2),  der  eine  Seitenwand  (3) 
oder  Seitenwande  aus  einem  nicht-metallischen 
Material,  eine  mit  dem  oberen  Ende  der  Seiten- 
wand  gasdicht  verbundene  Oberwand  (4),  einen 
AbfalleinlaB  (17),  einen  Rauchgasauslafc  (16)  und 
einen  Boden  (5,  14,  22)  aufweist,  wobei  die  Vor- 
richtung  ferner  eine  Induktionsheizspule  (8)  au- 
Berhalb  der  Seitenwand  bzw.  der  Seitenwande 
und  ein  Abfallschmelzgefa'B  (15)  aufweist,  das  zur 
Erhitzung  durch  die  Induktionsspule  (8)  innerhalb 
des  Ofenkorpers  angeordnet  ist,  dadurch  gekenn- 
zeichnet,  daft  das  Abfallschmelzgefa'G  (15)  aus  ei- 
nem  elektrisch  leitenden  Keramikmaterial  herge- 
stellt  ist. 

50 

55 

60 

65 
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14.  Vorrichtung  nach  einem  der  Anspriiche  11 
bis  13,  wobei  die  Abschirmung  (27)  im  oberen 
Bereich  eine  oder  mehrere  Austrittsoffnungen  (28) 
aufweist. 

Revendications 

1.  Appareil  pour  fondre  des  dechets  compre- 
nant  un  corps  de  four  (2)  ayant  une  paroi  laterale 
(3)  ou  des  parois  laterales  en  un  materiau  non 
metallique,  un  sommet  (4)  fixe  de  maniere 
etanche  aux  gaz  a  I'extremite  superieure  de  la 
paroi  laterale,  une  entree  (17)  d'alimentation  des 
dechets,  une  sortie  d'evacuation  (16)  des  gaz 
d'echappement  et  un  fond  (5,  14,  22),  I'appareil 
ayant  de  plus  une  bobine  de  chauffage  par  induc- 
tion  (8)  en  dehors  de  la  ou  des  parois  laterales  et 
un  recipient  de  fusion  des  dechets  (15)  place  dans 
ledit  corps  de  four  pour  etre  chauffe  par  la  bobine 
d'induction  (8),  caracterise  en  ce  que  ledit  reci- 
pient  de  fusion  des  dechets  (15)  est  fait  en  une 
matiere  ceramique  electriquement  conductrice. 

2.  Appareil  selon  la  revendication  1,  ayant  un  ou 
plusieurs  elements  chauffants  internes  addition- 
nels  en  forme  de  tige  (17)  faits  en  une  matiere 
ceramique  conductrice  agences  dans  le  recipient 
(1  5)  de  fusion  des  dechets  a  chauffer  par  le  bobine 
d'induction  (8). 

3.  Appareil  selon  la  revendication  1  ou  la  reven- 
dication  2,  bu  la  matiere  ceramique  conductrice 
est  une  ceramique  2,  ou  la  matiere  ceramique 
conductrice  est  une  ceramique  a  base  de  C-SiC  ou 
a  base  de  C-AI2O3. 

4.  Appareil  selon  I'une  quelconque  des  revendi- 
cations  precedentes,  ou  une  tube  (18)  d'alimenta- 
tion  d'oxygene  traverse  le  sommet  (4)  du  corps  (2) 
du  four  dans  le  recipient  (15)  de  fusion  des  de- 
chets  pour  fournir  un  gaz  contenant  de  I'oxygene. 

5.  Appareil  selon  I'une  quelconque  des  revendi- 
cations  precedentes  ou  un  moyen  (19)  pour  detec- 
ter  la  condition  du  produitfondu  dans  le  recipient 
(15)  de  fusion  des  dechets  est  monte  au  sommet 
(4)  du  corps  (2)  du  four. 

6.  Appareil  selon  I'une  quelconque  des  revendi- 
cations  precedentes,  ou  le  fond  du  corps  du  four 

est  une  plaque  mobile  de  fond  (5)  agencee  pour 
ouvrir,  de  maniere  ouvrable,  le  fond  du  corps  (2) 
du  four  et  un  elevateur  (6)  est  prevu  pour  deplacer 
la  plaque  de  fond  (5)  verticalement,  d'une  position 
elevee  fermant  le  fond  du  corps  du  four  a  une 
position  descendue  pour  I'enlevement  et  le  rem- 
placement  du  recipient  (15)  de  fusion  des  dechets. 

7.  Appareil  selon  I'une  quelconque  des  revendi- 
cations  H   5,  oil  le  recipient  (15)  de  fusion  des 
dechets  a  un  tube  d'evacuation  du  produit  fondu 
qui  est  prevu  en  son  fond,  le  tube  (23)  d'evacua- 
tion  du  produit  fondu  s'etendant  vers  le  bas  pour 
evacuer  le  produit  fondu  du  recipient  (15)  de  fu- 
sion  des  dechets  dans  un  autre  conteneur  (25). 

8.  Appareil  selon  la  revendication  7,  ayant  un 
moyen  (24,  26)  pour  reguler  I'evacuation  du  tube 
d'evacuation  (23)  du  recipient  (15)  de  fusion. 

9.  Appareil  selon  la  revendication  8,  ou  le 
moyen  de  regulation  de  I'evacuation  comprend 
une  vanne  a  congelation  ayant  une  bobine  de 
chauffage  par  induction  (24)  agencee  autour  du 
tube  d'evacuation  (23). 

10.  Appareil  selon  la  revendication  8,  ou  le 
moyen  de  regulation  d'evacuation  comprend  au 
moins  une  tubulure  (26)  d'injection  d'air  corn- 
prime  dirigee  pour  refroidir  la  portion  de  sortie  du 
tube  d'evacuation  (23). 

11.  Appareil  selon  I'une  des  revendications  7  a 
10,  ou  un  blindage  (27)  est  suspendu  du  dessus, 
dans  la  recipient  (15)  de  fusion  des  dechets,  pour 
former  un  espace  predetermine  entre  la  paroi  late- 
rale  du  recipient  (15)  de  fusion  des  dechets  et  le 
blindage  (27). 

12.  Appareil  selon  la  revendication  11,  ou  le 
blindage  (27)  est  cylindrique  et  est  fixe  au  sommet 
(4)  du  corps  (2)  du  four. 

13.  Appareil  selon  la  revendication  11  ou  la 
revendication  12,  ou  I'espace  entre  la  paroi  late- 
rale  du  recipient  (15)  de  fusion  des  dechets  et  le 
blindage  (27)  definit  une  chambre  annulaire  de 
fusion. 

14.  Appareil  selon  I'une  des  revendications  1  1  a 
13  ou  le  blindage  (27)  a  un  ou  plusieurs  events 
d'echappement  (28)  qui  sont  formes  a  sa  portion 
superieure. 
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