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©  Fluidized-bed  incinerator. 
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©  Waste  materials  including  chlorine  compounds 
are  charged  into  a  fluidized-bed  gasification  furnace 
(12)  having  a  first  fluidized  bed  (10)  of  which  fluidiz- 
ing  medium  comprises  CaO.  HCI  produced  from  the 
waste  materials  is  reacted  with  CaO  which  is  the 
fluidizing  medium  and  changed  into  CaCb  and 
changed  into  a  salt,  and  then  discharged  from  a 
discharge  pipe  (32)  together  with  unburned  materi- 
als.  Gas  generated  as  a  result  of  the  above-de- 
scribed  reaction  flows  together  with  CaC03,  which  is 
supplied  into  a  second  fluidized  bed  (16)  of  a  fluidiz- 
ed-bed  combustion  furnace  (14)  located  above,  and 
are  burned  within  the  second  fluidized  bed  (16).  CaO 
is  supplied  from  the  second  fluidized  bed  (16)  into 
the  first  fluidized  bed  (10)  via  a  supply  pipe  (18).  In 
this  manner,  HCI  produced  from  the  waste  materials 
is  effectively  removed. 

WASTE  MATERIALS INCLUDING CHLORINE  ,  40 COMPOUNDS  V 

NONCOMBUSTIBLES AND  CaCl2 

FIG.  I 
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BACKGROUND  OF  THE  INVENTION 

The  present  invention  relates  to  a  desalting 
fluidized-bed  incinerator  capable  of  removing  hy- 
drogen  chloride  (HCI)  generated  when  waste  ma- 
terials  containing  chlorine  compounds  are  burned. 

Recently,  the  rate  of  plastics  contained  in  rub- 
bish  or  waste  materials  is  increasing.  With  this 
trend,  more  use  is  being  made  of  fluidized-bed 
incinerators  suitable  for  combustion  of  plastics  than 
stoker  furnaces  and  the  like. 

In  conventional  fluidized-bed  incinerators,  hy- 
drogen  chloride  contained  in  combustion  exhaust 
gases  have  been  removed  by  spraying  quick  lime 
(CaO)  and  slaked  lime  (Ca(OH)2)  into  the  exhaust 
gases  after  combustion  to  form  calcium  chloride 
(CaCb)  and  by  collecting  the  CaCb  by  a  bag  filter. 

In  order  to  remove  hydrogen  chloride  in  the 
combustion  exhaust  gases,  a  temperature  lower 
than  the  combustion  temperature  must  be  used. 
For  this  reason,  quick  lime  or  slaked  lime  is 
sprayed  into  the  exhaust  gases  as  mentioned 
above,  and  water  is  also  sprayed  therein  to  lower 
the  temperature  of  exhaust  gases. 

Such  a  method  as  described  above  employed 
in  the  conventional  system  for  removing  hydrogen 
chloride,  gives  rise  to  the  problems  that  a  loss  of 
energy  is  large,  a  large  quantity  of  water  is  needed, 
and  the  amount  of  exhaust  gases  increases. 

Further,  in  the  case  of  using  a  power  genera- 
tion  system  making  use  of  heat  generated  from 
waste  materials  from  a  viewpoint  of  effective  utiliza- 
tion  of  energy,  a  problem  arises  in  that  when 
hydrogen  chloride  is  present  in  the  exhaust  gases 
at  a  high  temperature  region,  heat  transfer  tubes  in 
the  power  generation  system  suffer  corrosion. 

SUMMARY  OF  THE  INVENTION 

The  present  invention  has  been  made  in  order 
to  overcome  the  above-described  problems,  and 
the  primary  object  of  the  present  invention  is  to 
provide  an  incinerator  which  can  effectively  remove 
hydrogen  chloride  within  the  incinerator  without 
spraying  water  and  which  can  recover  heat  without 
corroding  heat  transfer  tubes  at  a  high  temperature 
region. 

According  to  the  present  invention,  there  is 
provided  an  incinerator  for  waste  materials  com- 
prising,  in  order  to  incinerate  waste  materials  in- 
cluding  chlorine  compounds,  a  fluidized-bed 
gasification  furnace  including  a  first  fluidized  bed 
made  of  at  least  a  fluidizing  medium  of  an  alkaline 
metal  oxide,  means  for  supplying  air  into  the  first 
fluidized  bed,  means  for  supplying  waste  materials 
including  chlorine  compounds  into  the  first  fluidized 
bed,  and  means  for  discharging  unburned  materials 
in  the  waste  materials  out  of  the  first  fluidized  bed, 

whereby  the  waste  materials  are  gasified  in  the  first 
fluidized  bed  and  generated  hydrogen  chloride  is 
changed  into  a  salt;  and  a  fluidized-bed  combustion 
furnace  connected  to  a  downstream  side  of  said 

5  gasification  furnace  so  as  to  receive  gases  pro- 
duced  in  the  gasification  furnace  and  having  a 
second  fluidized  bed  for  burning  said  gases. 

The  waste  materials  containing  chlorine  com- 
pounds  charged  into  the  first  fluidized  bed  of  the 

io  fluidized-bed  gasification  furnace  are  fluidized  to- 
gether  with  the  fluidizing  medium  which  is  fluidized 
by  primary  air  fed  into  the  first  fluidized  bed.  At 
least  a  part  of  the  fluidizing  medium  of  the  first 
fluidized  bed  comprises  an  alkaline  metal  oxide. 

75  Hydrogen  chloride  generated  from  the  waste  ma- 
terials  is  caused  to  react  with  the  alkaline  metal 
oxide  to  form  an  alkaline  metal  chloride,  and  chlo- 
rine  is  made  into  a  solid  material.  The  alkaline 
metal  chloride  is  discarded  together  with  non-com- 

20  bustible  materials  in  the  waste  materials.  Gases 
generated  by  the  aforementioned  reaction  are  sup- 
plied  into  the  fluidized  bed  combustion  furnace  and 
burned  by  secondary  air  within  the  second  fluidiz- 
ed  bed  therein. 

25  Within  the  first  fluided  bed,  the  air  ratio  is  low 
and  of  the  order  of  0.2  to  0.5,  and  most  hydrocar- 
bons  are  gasified  not  by  combustion  reaction  but 
by  gasification  reaction.  Therefore,  the  quantity  of 
heat  generated  within  the  first  fluidized  bed  is  small 

30  so  that  it  is  possible  to  maintain  the  fluidized  bed 
temperature  in  a  relatively  low  temperature  range 
(from  500  to  650  °  C)  without  spraying  water  to  the 
fluidized  bed.  Further,  the  rate  of  the  secondary  air 
to  the  primary  air  is  made  high  whereby  hydrogen 

35  chloride  generated  in  the  first  fluidized  bed  is  con- 
siderably  diluted  (to  approximately  1/3  to  1/4)  by 
the  secondary  air  within  the  second  fluidized  bed. 
For  this  reason,  the  hydrogen  chloride  concentra- 
tion  is  suppressed  to  a  value  below  150  ppm  or 

40  even  below  100  ppm  in  the  region  downstream  of 
the  second  fluidized  bed  where  heat  is  recovered. 

Preferred  embodiments  of  the  fluidized  bed 
incinerator  according  to  the  present  invention  will 
now  be  described  hereinbelow  in  detail  with  refer- 

45  ence  to  the  accompanying  drawings. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  is  a  vertical  sectional  view  of  one  embodi- 
50  ment  of  the  fluidized  bed  incinerator  according 

to  the  present  invention; 
Fig.  2  is  a  vertical  sectional  view  of  an  inciner- 
ator  having  three  fluidized  beds  according  to  the 
present  invention; 

55  Fig.  3  is  a  vertical  sectional  view  of  a  further 
embodiment  according  to  the  present  invention; 
Fig.  4  is  a  vertical  sectional  view  of  another 
embodiment  according  to  the  present  invention; 
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Fig.  5  is  a  vertical  sectional  view  of  an  embodi- 
ment  according  to  the  present  invention  having 
a  device  for  supplying  pulverized  quick  lime; 
Fig.  6  is  a  vertical  sectional  view  of  a  modified 
embodiment  of  Fig.  5; 
Fig.  7  is  a  vertical  sectional  view  of  still  another 
modified  embodiment  of  Fig.  5; 
Fig.  8  is  a  vertical  sectional  view  of  an  embodi- 
ment  according  to  the  present  invention  pro- 
vided  with  a  chloride  removing  means; 
Fig.  9  is  a  detailed  view  of  a  lower  portion  of  the 
embodiment  shown  in  Fig.  8; 
Fig.  10  is  a  vertical  sectional  view  showing  a 
modified  embodiment  of  Fig.  8; 
Fig.  11  is  a  vertical  sectional  view  of  another 
embodiment  according  to  the  present  invention; 
Fig.  12  is  a  vertical  sectional  view  of  still  another 
embodiment  according  to  the  present  invention; 
and 
Fig.  13  is  a  graphic  representation  of  a  result  of 
operation  of  the  incinerator  shown  in  Fig.  12. 

DESCRIPTION  OF  THE  PREFERRED  EMBODI- 
MENTS 

Fig.  1  shows  an  embodiment  of  a  fluidized  bed 
incinerator  according  to  the  present  invention.  In 
Fig.  1,  reference  numeral  12  designates  a  fluidized 
bed  gasification  furnace.  The  gasification  furnace 
12  is  a  furnace  for  gasifying  chlorine  compound 
containing  waste  materials  charged  therein,  remov- 
ing  hydrogen  chloride  generated  therein  and  dis- 
charging  non-combustible  materials  and  calcium 
chloride  (CaCb)  produced  therein.  The  gasification 
furnace  12  is  interiorly  provided  with  a  first  fluidiz- 
ed  bed  10  made  of  fluidizing  medium.  Quick  lime 
(CaO)  is  a  part  or  the  whole  of  the  fluidizing  me- 
dium.  In  a  case  where  quick  lime  (CaO)  makes  a 
part  of  the  fluidizing  medium,  the  remainder  of  the 
medium  is  sand  or  other  particles. 

A  fluidized  bed  combustion  furnace  14  is  con- 
nected  to  the  top  of  the  fluidized  bed  gasification 
furnace  12.  The  fluidized  bed  combustion  furnace 
14  is  a  furnace  for  receiving  gases  generated  in  the 
fluidized  bed  gasification  furnace  12  to  burn  the 
gases  and  recover  heat. 

The  fluidized  bed  gasification  furnace  12  is 
provided  at  a  low  portion  thereof  with  an  air  pres- 
sure  accumulation  chamber  20  to  introduce  pri- 
mary  combustion  air  therein.  A  perforated  air  distri- 
butor  plate  24  is  provided  above  the  accumulation 
chamber  20  and  has  a  discharge  port  22  for  dis- 
charging  non-combustible  materials  and  calcium 
chloride  (CaCb).  The  discharge  port  22  may  be 
provided  centrally  of  the  plate  24.  The  fluidized 
bed  10  is  supported  on  the  air  pressure  distributor 
plate  24.  The  gasification  furnace  12  has  an  ex- 
haust  gas  outlet  26  at  the  upper  portion  thereof  and 

a  waste  material  inlet  28  at  an  upper  side  thereof. 
Air  supply  conduits  30  are  connected  to  the  bottom 
of  the  gasification  furnace  12.  Reference  numeral 
32  designates  a  pipe  for  discharging  non-combus- 

5  tible  materials  and  calcium  chloride  (CaCb),  con- 
nected  to  the  discharge  port  22. 

The  fluidized  bed  combustion  furnace  14  has 
at  its  lower  portion  a  secondary  air  supply  pipe  34 
with  upwardly  directed  nozzles  34a  for  introducing 

io  a  secondary  air,  and  a  perforated  air  distributor 
plate  40  is  provided  above  the  secondary  air  sup- 
ply  pipe  34.  A  second  fluidized  bed  16  made  of 
quick  lime  (CaO)  is  supported  on  the  air  distributor 
plate  40,  and  heat  transfer  tubes  42  (only  one  is 

is  shown  for  the  sake  of  simplicity)  are  embedded  in 
the  fluidized  bed  16.  Fluid  such  as  cooling  water  is 
caused  to  flow  into  the  heat  transfer  tubes  42.  The 
combustion  furnace  14  has  an  exhaust  gas  outlet 
44  at  an  upper  portion  thereof  and  a  pipe  46  for 

20  charging  alkaline  metal  carbonate  at  an  upper  side 
thereof.  An  air  pressure  accumulation  chamber  38 
is  connected  to  the  exhaust  gas  outlet  26  of  the 
fluidized  bed  gasification  furnace  12. 

The  region  of  the  fluidized  bed  16  of  the 
25  fluidized  bed  combustion  furnace  14  is  connected 

to  the  region  of  the  fluidized  bed  10  of  the  fluidized 
bed  gasification  furnace  12  through  a  pipe  18  for 
supplying  alkaline  metal  oxide  18  provided  with  a 
valve  48. 

30  Next,  the  operation  of  the  above-described  in- 
cinerator  will  be  described.  The  fluidized  bed  10  of 
the  fluidized  bed  gasification  furnace  12  is  fluidized 
by  air  supplied  from  the  conduits  30  and  blown 
through  the  air  distributor  plate  24.  Rubbish  or 

35  waste  materials  containing  chlorine  compounds  are 
charged  through  the  waste  material  inlet  28  into  the 
fluidized  bed  10  of  which  quick  lime  makes  a  part 
or  the  whole  of  the  fluidizing  medium.  The  tem- 
perature  of  the  fluidized  bed  10  is  set  to  500  to 

40  650  °C.  The  waste  materials  charged  into  the  fur- 
nace  12  are  partly  burned  under  a  reducing  at- 
mosphere  while  its  remainder  is  gasified.  Since  in 
the  fluidized  bed  10,  a  part  or  the  whole  of  the 
fluidizing  medium  thereof  is  quick  lime  (CaO),  hy- 

45  drogen  chloride  generated  from  vinyl  chloride  and 
other  chlorine  containing  plastics  in  the  waste  ma- 
terials  is  formed  into  calcium  chloride  (CaCb)  by 
the  reaction  of  2HCI  +  CaO  -  CaCb  +  H20,  and 
chlorine  is  changed  into  solid.  The  calcium  chloride 

50  is  drawn  outside  together  with  non-combustible 
materials  through  the  discharge  pipe  32. 

Desalted  combusted  gas  generated  in  the 
fluidized  bed  gasification  furnace  12  passes 
through  the  air  distributor  plate  40  and  is  intro- 

55  duced  into  the  fluidized  bed  16  of  the  fluidized  bed 
combustion  furnace  14.  The  combusted  gas  is  then 
mixed  with  the  secondary  air  blown  into  the  fluidiz- 
ed  bed  16  from  the  secondary  air  supply  pipe  34 
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and  the  nozzles  34a. 
The  temperature  of  the  fluidized  bed  16  is  set 

to  800  to  900  °C.  A  complete  combustion  of  the 
gas  mixed  with  the  secondary  air  is  carried  out  in 
the  bed  16,  and  heat  exchange  between  the  fluidiz- 
ing  medium  and  the  fluid  in  the  heat  transfer  tubes 
42  is  carried  out  in  the  bed  16.  Lime  stone 
(CaCOs)  of  a  given  amount  is  supplied  through  the 
charging  pipe  46  into  the  fluidized  bed  16  and 
calcined  therein.  A  reaction  of  CaC03  -*  CaO  + 
CO2  occurs  in  the  bed  16.  When  the  reaction 
proceeds  at  a  temperature  of  from  800  to  900  °C, 
quick  lime  having  a  high  activity  is  produced.  The 
quick  lime  is  supplied  into  the  fluidized  bed  10 
through  the  pipe  18  for  supplying  alkaline  metal 
oxide,  and  a  quick  desalting  reaction  is  carried  out. 

Accordingly,  hydrogen  chloride  gas  in  the  gas 
produced  within  the  gasification  furnace  12  is  re- 
duced  to  several  tens  to  several  ppm  or  less.  The 
gas  is  oxidized  in  the  fluidized  bed  16,  and  even  if 
the  gas  is  caused  to  take  a  temperature  of  800  to 
900  °C  as  a  result  of  complete  combustion,  only  a 
very  small  amount  of  hydrogen  chloride  is  present. 
Therefore,  the  heat  exchange  can  be  effected  with- 
out  corrosion  of  the  heat  transfer  tubes  42. 

On  the  other  hand,  a  part  of  calcium  chloride 
(CaCb)  pulverized  in  the  fluidized  bed  10  passes 
through  the  fluidized  bed  16  while  being  carried  by 
the  upflowing  gas.  At  this  time,  the  CaCb  is  reac- 
ted  with  water  in  the  gas  to  regenerate  hydrogen 
chloride,  but  the  hydrogen  chloride  is  caused  to 
react  with  CaO  scattered  in  a  bag  filter  (not  shown) 
installed  downstream  with  resultant  desalting.  The 
scattered  CaO  comes  from  within  the  fluidized  bed 
16  in  which  it  is  pulverized  by  fluidizing  operation. 

The  following  advantageous  effects  are  ob- 
tained  in  the  aforementioned  incinerator. 

(1)  Two  fluidized  bed  furnaces  are  arranged  in 
series.  A  gasification  furnace  is  provided  at  the 
lower  stage,  in  which  a  part  or  the  whole  of 
fluidizing  medium  of  a  first  fluidized  bed  com- 
prises  quick  lime,  and  a  combustion  furnace  is 
provided  at  the  upper  stage.  With  this  arrange- 
ment,  hydrogen  chloride  can  be  effectively  re- 
moved  within  the  furnace  at  the  lower  stage. 
(2)  Since  the  gases  blown  into  a  second  fluidiz- 
ed  bed  of  the  upper  stage  is  free  from  hydrogen 
chloride,  corrosion  of  the  heat  transfer  tubes  in 
the  second  fluidized  bed  is  considerably  re- 
duced. 
(3)  The  temperature  of  the  second  fluidized  bed 
can  be  elevated  and  heat  transfer  tubes  can  be 
placed  in  a  high  temperature  area.  It  is  therefore 
possible  to  constitute  a  highly  efficient  power- 
generation  system  or  the  like  using  water  heated 
by  the  heat  transfer  tubes. 
(4)  Since  in  the  second  fluidized  bed  gas  is 
burned  at  high  temperature  under  the  presence 

of  stable  oxygen,  generation  of  dioxyn  and  car- 
bon  monoxide  (CO)  is  suppressed. 
(5)  Since  in  the  fluidized  bed  gasification  fur- 
nace,  gasification  is  effected  under  a  reducing 

5  atmosphere,  the  air  supply  amount  may  be 
small.  Further,  since  the  amount  of  heat  gen- 
erated  in  the  fluidized  bed  gasification  furnace  is 
small,  it  is  possible  to  adjust  the  temperature  of 
the  first  fluidized  bed  without  pouring  water  into 

10  the  fluidized  bed,  so  that  energy  loss  is  mini- 
mized. 
(6)  In  the  case  where  lime  stone  is  charged  into 
the  second  fluidized  bed,  the  amount  of  wear  of 
the  heat  transfer  tubes  is  considerably  reduced 

15  as  compared  with  the  case  of  sand. 
(7)  In  the  case  where  lime  stone  is  charged  into 
the  second  fluidized  bed  and  decarbonated  and 
calcined  quick  lime  is  supplied  into  the  first 
fluidized  bed,  fresh  and  high-activity  quick  lime 

20  is  supplied  to  the  first  fluidized  bed.  Thus  the 
desalting  reaction  can  be  carried  out  efficiently. 

Fig.  2  shows  a  further  embodiment  of  the 
present  invention.  Parts  in  this  embodiment  equiv- 
alent  to  those  of  the  embodiment  shown  in  Fig.  1 

25  are  indicated  by  the  same  reference  numerals,  and 
its  description  will  be  omitted.  Only  different  fea- 
tures  will  be  described  below. 

The  embodiment  shown  in  Fig.  2  is  different 
from  the  embodiment  shown  in  Fig.  1  in  that  in  the 

30  Fig.  2  embodiment,  a  third  or  middle-stage  fluidiz- 
ed  bed  49  is  provided  between  a  fluidized  bed 
gasification  furnace  12  and  a  fluidized  bed  com- 
bustion  furnace  14. 

The  middle-stage  fluidized  bed  49  is  connect- 
35  ed  to  the  top  of  the  fluidized  bed  gasification  fur- 

nace  12  to  remove  unreacted  hydrogen  chloride. 
Fluidizing  medium  for  the  middle-stage  fluidized 
bed  49  is  an  alkaline  metal  oxide  (for  example, 
CaO). 

40  The  middle-stage  fluidized  bed  49  is  supported 
by  an  air  distributor  plate  51,  and  a  pipe  50  for 
circulating  and  supplying  cooled  exhaust  gas  is 
provided  under  the  air  distributor  plate  51.  The 
pipe  50  for  circulating  and  supplying  cooled  ex- 

45  haust  gas  is  provided  to  cool  combustion  exhaust 
gas  discharged  from  the  exhaust  gas  outlet  44  by 
means  of  a  heat  exchanger  47  and  to  supply  the 
cooled  gas  into  the  fluidized  bed  49.  A  discharge 
pipe  56  for  discharging  calcium  chloride  (CaCb)  is 

50  provided  on  the  side  wall  of  the  middle-stage 
fluidized  bed  49. 

The  fluidized  bed  combustion  furnace  14  is 
connected  to  the  upper  portion  of  the  third  or 
middle-stage  fluidized  bed  49  to  burn  gas  gen- 

55  erated  in  the  fluidized  bed  gasification  furnace  12 
and  to  recover  heat. 

Further  pipes  50  for  circulating  and  supplying 
cooled  exhaust  gases  are  provided  under  the  air 
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distributor  plate  24  of  the  gasification  furnace  12. 
The  pipes  50  for  circulating  and  supplying  cooled 
exhaust  gas  are  provided  under  either  one  or  both 
of  the  middle-stage  fluidized  bed  49  and  the  lower- 
stage  fluidized  bed  10. 

The  upper-stage  fluidized  bed  16  of  the  com- 
bustion  furnace  14  is  connected  with  both  the  mid- 
dle-stage  fluidized  bed  49  and  the  lower-stage 
fluidized  bed  10  through  a  pipe  18  for  supplying 
alkaline  metal  oxide  provided  with  a  valve  48. 

The  operation  of  the  embodiment  shown  in  Fig. 
2  is  similar  to  that  of  the  embodiment  shown  in  Fig. 
1.  The  fluidized  bed  10  is  fluidized  by  air  blown 
through  the  air  distributor  plate  24  of  the  fluidized 
bed  gasification  furnace  12.  The  bed  10  is  partly  or 
wholly  made  of  quick  lime.  The  chlorine  com- 
pounds  containing  waste  materials  are  charged 
from  the  waste  material  inlet  28  into  the  lower- 
stage  fluidized  bed  10.  The  temperature  of  the 
fluidized  bed  10  is  set  to  500  to  650  °C,  and  the 
waste  materials  charged  into  the  furnace  are  partly 
burned  under  a  reducing  atmosphere  while  the 
remainder  of  the  waste  materials  is  gasified.  Since 
a  part  or  the  whole  of  the  fluidizing  medium  in  the 
lower-stage  fluidized  bed  10  comprises  quick  lime, 
hydrogen  chloride  generated  from  vinyl  chloride  or 
other  chlorine  containing  plastics  contained  in  the 
waste  materials  is  formed  into  calcium  chloride 
(CaCb),  and  the  chlorine  is  changed  into  solid.  In 
this  case,  combustion  exhaust  gas  cooled  by  a 
heat  exchanger  47  are  circulated  and  supplied  from 
the  bottom  of  the  lower-stage  fluidized  bed  10 
through  the  pipes  50  for  circulating  and  supplying 
cooled  exhaust  gas  in  order  to  lower  the  tempera- 
ture  within  the  lower-stage  fluidized  bed  10  to 
promote  the  absorption  of  HCI  into  CaO. 

In  the  case  where  the  bulk  specific  gravity  of 
the  waste  materials  is  so  small  that  the  waste 
materials  are  not  drawn  into  the  lower-stage  fluidiz- 
ed  bed  10  but  they  are  burned  on  the  surface  of 
the  bed,  HCI  is  not  sufficiently  absorbed  into  CaO. 
Under  such  a  condition,  unreacted  hydrogen  chlo- 
ride  (HCI)  is  introduced  into  the  middle-stage 
fluidized  bed  49,  where  HCI  is  absorbed  into  CaO. 

In  this  case,  combustion  exhaust  gas  cooled  by 
the  heat  exchanger  47  is  circulated  and  supplied 
from  the  bottom  of  the  middle-stage  fluidized  bed 
49  through  the  pipe  50  for  circulating  and  sup- 
plying  cooled  exhaust  gas  in  order  to  lower  the 
temperature  within  the  middle-stage  fluidized  bed 
49  to  promote  the  absorption  of  HCI  into  CaO. 

Combusted  gas  generated  in  the  fluidized  bed 
gasification  furnace  12  and  completely  desalted  in 
the  middle-stage  fluidized  bed  49  is  introduced 
through  the  air  distributor  plate  40  into  the  upper- 
stage  fluidized  bed  16  of  the  fluidized  bed  combus- 
tion  furnace  14,  where  the  combusted  gas  is 
mixed,  within  the  upper-stage  fluidized  bed  16,  with 

secondary  air  blown  into  the  upper-stage  fluidized 
bed  16  from  the  secondary  air  supply  pipe  34. 

The  temperature  of  the  upper-stage  fluidized 
bed  16  is  set  to  800  to  900  °C.  Complete  combus- 

5  tion  of  the  gas  mixed  with  the  secondary  air  is 
carried  out  in  the  bed  16,  and  heat  exchange  is 
carried  out  between  the  quick  lime  (CaO)  which 
forms  a  fluidizing  medium  and  the  heat  transfer 
tube  42.  A  predetermined  amount  of  lime  stone 

io  (CaC02)  is  supplied  to  the  upper-stage  fluidized 
bed  16  and  calcined,  and  a  reaction  of  CaC03  -* 
CaO  +  CO2  occurs.  When  the  decarbonation  pro- 
ceeds  at  a  temperature  of  from  800  to  900  °C, 
quick  lime  having  high  activity  is  produced.  The 

15  quick  lime  is  charged  into  the  middle-stage  fluidiz- 
ed  bed  49  and  the  lower-stage  fluidized  bed  10 
through  the  pipe  18  for  supplying  alkaline  metal 
oxide,  and  a  quick  desalting  reaction  is  carried  out. 

On  the  other  hand,  a  part  of  calcium  chloride 
20  (CaCb)  pulverized  in  the  lower-stage  fluidized  bed 

10  and  the  middle-stage  fluidized  bed  49  passes 
through  the  upper-stage  fluidized  bed  16  while 
being  carried  by  the  gas.  At  this  time,  the  CaCb  is 
reacted  with  water  in  the  gas  to  regenerate  hy- 

25  drogen  chloride,  but  it  is  reacted  by  CaO  scattered 
within  a  bag  filter  (not  shown)  installed  down- 
stream,  with  resultant  desalting  reaction. 

In  addition  to  the  advantageous  effects  of  the 
embodiment  shown  in  Fig.  1,  the  embodiment 

30  shown  in  Fig.  2  exhibits  the  following  effects. 
(1)  Three  fluidized  beds  are  arranged  in  series. 
A  gasification  furnace  is  provided  in  which  a  part 
or  the  whole  of  fluidizing  medium  of  the  lower- 
stage  fluidized  bed  comprises  quick  lime.  The 

35  middle-stage  fluidized  bed  is  designed  for  ab- 
sorption  of  hydrogen  chloride  and  the  upper- 
stage  fluidized  bed  is  designed  for  combustion. 
With  this  arrangement,  hydrogen  chloride  can 
be  effectively  removed  within  the  lower-stage 

40  fluidized  bed  and  the  middle-stage  fluidized 
bed. 
(2)  Lime  stone  is  charged  into  the  upper-stage 
fluidized  bed  and  quick  lime  subjected  to  decar- 
bonation  and  calcination  is  supplied  to  the  mid- 

45  die-stage  fluidized  bed  and  the  lower-stage 
fluidized  bed  whereby  fresh  and  high-activity 
quick  lime  is  supplied  to  the  middle-stage 
fluidized  bed.  The  desalting  reaction  can  be 
carried  out  more  effectively. 

50  (3)  Cooled  exhaust  gas  is  circulated  and  sup- 
plied  to  the  lower-stage  fluidized  bed  and/or  the 
middle-stage  fluidized  bed  whereby  the  tem- 
perature  of  the  middle-stage  fluidized  bed  is 
readily  lowered  and  the  hydrogen  chloride  can 

55  be  effectively  absorbed  and  removed. 
Fig.  3  shows  another  embodiment  of  the 

present  invention.  Parts  in  this  embodiment  equiv- 
alent  to  those  of  the  embodiments  shown  in  Fig.  1 

5 
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and  Fig.  2  are  indicated  by  the  same  reference 
numerals,  and  description  thereof  will  be  omitted. 
Only  different  features  will  be  described  below. 

In  this  embodiment,  air  supply  pipes  62  each 
having  a  regulating  valve  66  are  provided  in  order 
that  the  amount  of  air  supplied  into  the  air  pressure 
accumulation  chamber  20  of  the  lower-stage  fluidiz- 
ed  bed  10  is  regulated  to  lower  the  amount  of 
generated  heat.  The  temperature  of  the  bed  10  can 
be  lowered  by  regulating  the  amount  of  air  sup- 
plied  into  the  bed  10.  Further,  the  wall  of  the 
fluidized  bed  gasification  furnace  12  is  covered  in 
the  region  for  receiving  the  fluidized  bed  10  with  a 
group  of  evaporation  tubes  (membrane  wall)  60, 
whereby  a  part  of  heat  generated  within  the  lower- 
stage  fluidized  bed  10  can  be  recovered  and  the 
temperature  of  the  fluidized  bed  10  can  be  re- 
duced.  Since  a  part  or  the  whole  of  fluidizing 
medium  comprises  an  alkaline  metal  oxide,  the, 
surface  of  the  heat  transfer  tubes  are  protected 
from  corrosion. 

A  pipe  64  for  circulating  and  supplying  cooled 
exhaust  gas  is  connected  to  the  air  supply  conduits 
62.  The  pipe  64  for  circulating  and  supplying  cool- 
ed  exhaust  gas  is  provided  to  circulate  and  supply 
combustion  exhaust  gas  cooled  by  a  heat  exchang- 
er  47  to  the  bottom  of  the  lower-stage  fluidized  bed 
10  via  the  air  supply  conduits  62.  The  pipe  64  for 
circulating  and  supplying  cooled  exhaust  gas  is 
provided  with  air-flowrate  control  means  68  such  as 
a  valve  and  a  damper.  It  is  to  be  noted  that  the 
pipe  64  for  circulating  and  supplying  cooled  ex- 
haust  gas  may  be  connected  directly  to  the  air 
pressure  accumulation  chamber  20. 

In  the  embodiment  shown  in  Fig.  3,  the  follow- 
ing  operation  is  obtained  in  addition  to  the  opera- 
tion  described  in  connection  with  Fig.  1. 

The  ratio  of  the  amount  of  air  supplied  to  the 
lower-stage  fluidized  bed  10  to  the  amount  of  sup- 
ply  of  the  waste  materials  is  made  small.  There- 
fore,  the  waste  materials  are  not  entirely  burned 
but  gasified  to  thereby  lower  the  heat  generation 
amount  so  that  the  temperature  of  the  lower-stage 
fluidized  bed  10  can  be  maintained  at  a  low  level. 
Further,  the  outer  region  of  the  lower-stage  fluidiz- 
ed  bed  10  is  covered  with  a  group  of  evaporation 
tubes  (membrane  wall)  60  to  recover  a  part  of  heat 
generated  in  the  lower-stage  fluidized  bed  10  to 
thereby  further  lower  the  temperature  of  the  fluidiz- 
ed  bed  10. 

Further,  the  cooled  combustion  exhaust  gas  is 
circulated  and  supplied  to  the  lower-stage  fluidized 
bed  10  through  the  pipe  64  for  circulating  and 
supplying  cooled  exhaust  gas  whereby  the  tem- 
perature  of  the  lower-stage  fluidized  bed  10  can  be 
maintained  at  a  low  level.  In  the  case  where  the 
temperature  of  the  lower-stage  fluidized  bed  10 
need  to  be  further  lowered,  water  is  poured  into  the 

fluidized  bed  10. 
Fig.  4  shows  still  another  embodiment  of  the 

present  invention.  This  embodiment  is  different 
from  the  embodiment  shown  in  Fig.  1  in  the  follow- 

5  ing. 
Air  supply  pipes  70  and  72  are  connected  to 

the  pipe  for  discharging  non-combustible  materials 
and  CaCb.  While  in  Fig.  4,  the  air  supply  pipes  70 
are  provided  in  a  two-stage  manner,  it  is  to  be 

io  noted  that  they  can  be  installed  in  a  single  stage 
manner  or  in  a  three-stage  manner  or  more.  In  the 
case  of  two  stages,  a  part  of  non-burnt  portion  in 
the  material  to  be  discharged  is  burned  by  pressur- 
ized  air  supplied  from  the  upper-stage  air  supply 

is  pipe  70,  and  the  non-burnt  portion  is  further  com- 
pletely  burned  by  pressurized  air  from  the  lower- 
stage  air  supply  pipe  72. 

More  specifically,  air  required  to  completely 
burn  the  non-burnt  portion  in  the  material  to  be 

20  discharged  is  supplied  into  the  pipe  32  for  dis- 
charging  non-combustible  materials  and  CaCb  to 
completely  burn  the  non-burnt  portion  and  after 
this,  they  are  discharged  outside  the  system.  By 
doing  this,  ash  to  be  discharged  becomes  white  in 

25  color,  which  is  desirable  in  terms  of  environmental 
protection. 

An  embodiment  of  the  present  invention  shown 
in  Fig.  5  is  different  from  the  embodiment  shown  in 
Fig.  1  in  the  following.  A  cooling  evaporator  74  is 

30  provided  in  the  exhaust  gas  outlet  44  of  the  upper- 
stage  fluidized  bed  combustion  furnace  14,  and  a 
superheater  75  is  provided  in  an  exhaust  gas  flue 
76.  These  evaporator  74  and  superheater  75  are 
composed  of  heat  transfer  tubes.  Above  the  upper 

35  level  of  the  lower-stage  fluidized  bed  10,  there  is 
provided  a  device  52  for  supplying  pulverized  al- 
kaline  metal  oxide,  such  as  an  ejector  and  a  blow- 
er.  For  example,  pulverized  quick  lime  (CaO)  is 
injected  from  the  supply  device  52. 

40  In  this  manner,  the  pulverized  quick  lime  is 
injected  toward  the  lower-stage  fluidized  bed  10 
whereby  the  quick  lime  is  reacted  with  hydrogen 
chloride  contained  in  the  exhaust  gas  to  form  cal- 
cium  chloride.  In  the  embodiments  shown  in  Figs. 

45  1  to  4,  hydrogen  chloride  is  left  that  cannot  be 
removed  in  the  lower-stage  fluidized  bed  10.  This 
hydrogen  chloride  is  however  effectively  removed 
by  the  pulverized  alkaline  metal  oxide  injected  from 
the  supply  device  52.  More  specifically,  because 

50  the  hydrogen  chloride  generated  from  the  chlorine 
compounds  containing  waste  materials  which  have 
been  burned  near  the  upper  level  of  the  lower- 
stage  fluidized  bed  10  is  present  above  the  fluidiz- 
ed  bed  10,  it  is  hard  to  be  removed  but  can  be 

55  completely  removed  by  the  device  52.  Further, 
because  less  hydrogen  chloride  is  present  in  the 
gas  which  has  been  subjected  in  the  upper-stage 
fluidized  bed  16  and  has  assumed  a  temperature  of 

6 
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800  to  900  °C  as  a  result  of  complete  combustion, 
the  heat  transfer  tubes  74  and  75  are  hard  to  be 
corroded,  and  the  recovery  of  heat  can  be  satisfac- 
torily  carried  out. 

In  an  embodiment  shown  in  Fig.  6,  an  extrac- 
tion  pipe  54  for  alkaline  metal  oxide  is  connected  in 
the  middle  of  the  pipe  18  for  supplying  alkaline 
metal  oxide,  connecting  the  upper-stage  fluidized 
bed  16  with  the  lower-stage  fluidized  bed  10,  the 
extracted  pipe  54  being  connected  to  the  upper 
side  of  the  lower-stage  fluidized  bed  10  through  a 
crusher  57  and  a  device  52  for  supplying  alkaline 
metal  oxide.  Quick  lime  produced  by  decomposi- 
tion  of  lime  stone  in  the  upper-stage  fluidized  bed 
16  is  crushed  and  supplied  to  the  lower-stage 
fluidized  bed  10.  It  is  to  be  noted  that  the  extrac- 
tion  pipe  54  for  alkaline  metal  oxide  may  be  con- 
nected  directly  to  the  upper-stage  fluidized  bed  16. 
Other  structure  and  operation  are  similar  to  those 
of  the  embodiment  shown  in  Fig.  5. 

In  an  embodiment  shown  in  Fig.  7,  a  fine 
particle  collector  58  such  as  a  cyclone  is  con- 
nected  to  an  exhaust  gas  duct  44  of  the  upper- 
stage  combustion  furnace  14,  and  an  extraction 
pipe  78  for  pulverized  alkaline  metal  oxide  for 
extracting  pulverized  quick  lime  from  the  bottom  of 
the  fine  particle  collector  58  is  connected  to  the 
upper  side  of  the  lower-stage  fluidized  bed  10 
through  a  device  52  for  supplying  pulverized  al- 
kaline  metal  oxide,  whereby  powdered  and  scat- 
tered  quick  lime  out  of  the  quick  lime  produced  in 
the  upper-stage  fluidized  bed  16  are  recovered  by 
the  collector  58  and  supplied  to  the  lower-stage 
gasification  furnace  12.  Other  structure  and  opera- 
tion  are  similar  to  those  of  the  embodiment  shown 
in  Fig.  5. 

Figs.  8  and  9  show  another  embodiment  of  the 
present  invention.  In  this  embodiment,  there  is  pro- 
vided  a  supply  port  80  for  supplying  a  desalting 
agent  to  the  fluidized  bed  10  of  the  gasification 
furnace  12.  Further,  waste  materials  being  charged 
through  the  waste  material  inlet  28  is  indicated  at 
reference  character  W.  The  desalting  agent  in- 
cludes  an  alkaline  metal  (Ca  or  Mg)  desalting 
agent,  for  example,  quick  lime  (CaO). 

A  classification  device  84  such  as  a  two-stage 
vibration  sieve  having  a  coarse  sieve  82  at  the 
upper  stage  and  a  fine  sieve  83  at  the  lower  stage, 
is  connected  through  a  discharge  conveyor  81  to 
the  discharge  pipe  32  of  the  fluidized  bed  gasifica- 
tion  furnace  12,  as  shown  in  Fig.  9.  An  extraction 
pipe  85  for  non-combustible  material  is  connected 
to  an  upper  space  of  the  coarse  sieve  82  at  the 
upper  stage,  and  a  pipe  86  for  circulating  fluid 
medium  is  connected  to  an  upper  space  of  the  fine 
sieve  83  at  the  lower  stage.  The  two-stage  clas- 
sification  device  84  is  provided  at  the  bottom  with  a 
discharge  port  87  for  extracting  ash  including 

chlorides.  The  discharge  conveyor  81  is  connected 
with  the  classification  device  84  through  an  expan- 
sion  joint  88. 

The  operation  of  this  embodiment  will  be  de- 
5  scribed  below.  The  ash,  non-combustible  materials, 

chlorides  and  fluidizing  medium  (for  example, 
sand)  extracted  from  the  fluidized  bed  10  via  the 
discharge  pipe  32  and  the  discharge  conveyor  81 
are  introduced  into  the  two-stage  classification  de- 

io  vice  84.  The  non-combustible  materials  are  left  on 
the  coarse  sieve  82  at  the  upper  stage,  and  the 
fluidizing  medium  is  left  on  the  fine  sieve  82  at  the 
lower  stage. 

Because  the  chlorides  are  softer  than  the 
is  fluidizing  medium,  the  chlorides  are  powdered  due 

to  the  friction  with  the  fluidizing  medium  such  as 
sand  or  due  to  the  reaction  itself  during  the  fluidiz- 
ing.  Therefore,  the  chlorides  drop  on  the  lower  side 
of  the  fine  sieve  83  at  the  lower  stage,  and  the  ash 

20  including  chlorides  are  extracted  from  the  dis- 
charge  port  87  at  the  bottom. 

The  non-combustible  materials  are  extracted 
outside  the  system  via  the  extraction  pipe  85  for 
non-combustible  materials,  and  the  fluidizing  me- 

25  dium  such  as  sand  is  circulated  to  the  fluidized  bed 
10  via  the  pipes  86  and  89  for  circulating  fluidizing 
medium. 

In  an  embodiment  shown  in  Fig.  10,  a  clas- 
sification  device  90  such  as  a  vibration  sieve  is 

30  connected  to  the  discharge  pipe  32,  and  an  extrac- 
tion  pipe  85  for  non-combustible  materials  is  con- 
nected  to  an  upper  space  of  the  classification  de- 
vice  90.  Furthermore,  a  pipe  86  for  circulating 
fluidizing  medium  is  connected  to  the  lower  side  of 

35  the  classification  device  90,  water  supply  means  91 
is  provided  in  the  middle  of  the  pipe  86  to  form  a 
washing  device  92,  and  a  liquid  extraction  means 
93  formed  from  slits  or  the  like  is  provided  under 
the  washing  device  92.  It  is  to  be  noted  that  a 

40  discharge  conveyor  is  provided  on  the  upstream 
side  of  the  classification  device  90  similarly  to  the 
case  of  Fig.  9,  but  it  is  not  shown  in  the  figure. 

Ash,  non-combustible  materials,  chlorides  and 
fluidizing  medium  (for  example,  sand)  extracted 

45  from  the  fluidized  bed  10  via  the  discharge  pipe  32 
are  introduced  into  the  classification  device  90 
such  as  a  vibration  sieve,  and  are  separated  into 
non-combustible  materials  on  the  sieve  and  fluidiz- 
ing  medium,  ash  and  chlorides  under  the  sieve. 

50  The  fluidizing  medium,  ash,  and  chlorides  are 
washed  with  water  in  the  washing  device  92  in  the 
pipe  86  for  circulating  fluid  medium,  and  chlorides 
having  high  solubility  to  water  are  dissolved  into 
water  and  extracted  outside  the  system  as  a  chlo- 

55  ride  aqueous  solution  from  the  liquid  extraction 
means  93.  Ash  is  also  contained  in  the  chloride 
aqueous  solution.  The  fluidizing  medium  from 
which  chlorides  and  ash  are  separated  is  circulated 

7 
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to  the  fluidized  bed  10  via  the  pipes  86  and  88  for 
circulating  fluidizing  medium  86.  Other  structures 
are  similar  to  those  of  the  embodiment  shown  in 
Fig.  8. 

In  an  embodiment  shown  in  Fig.  11,  a  cyclone 
95  as  a  dust  collector  is  provided  on  the  down- 
stream  side  of  the  fluidized  bed  10.  That  is,  an 
exhaust  gas  pipe  96  is  connected  to  the  exhaust 
gas  outlet  26  at  the  upper  side  of  the  fluidized  bed 
10,  and  the  cyclone  95  is  connected  to  the  exhaust 
gas  pipe  96.  A  combustion  furnace  14  including  an 
upper-stage  fluidized  bed  16  is  connected  to  an 
exhaust  gas  outlet  pipe  97  of  the  cyclone  95. 

Powdered  chloride  out  of  chlorides  produced 
as  a  result  of  reaction  between  HCI  and  CaO  pro- 
duced  by  the  combustion  of  waste  materials,  enter 
the  cyclone  95  while  being  carried  by  the  exhaust 
gas  together  with  other  fine  dusts.  The  dust  includ- 
ing  chlorides  is  separated  from  exhaust  gas  in  the 
cyclone  95.  The  dust  is  discharged  outside  the 
system  from  the  lower  discharge  port  98  while  the 
exhaust  gas  is  completely  burned  by  secondary  air 
within  the  fluidized  bed  16.  As  a  result,  the  chloride 
never  enters  the  fluidized  bed  16,  and  re-genera- 
tion  of  HCI  due  to  the  decomposition  of  the  chlo- 
ride  is  suppressed.  Other  structures  are  similar  to 
the  case  of  the  embodiments  shown  in  Fig.  8  and 
Fig.  9. 

In  an  embodiment  shown  in  Fig.  12,  a  desalting 
agent  is  mixed  with  waste  materials  and  supplied 
into  the  furnace  through  the  inlet  28  for  waste 
materials.  The  desalting  agent  may  be  supplied 
through  the  supply  port  80  for  desalting  agent. 

When  the  temperature  of  the  fluidized  bed  is 
controlled  to  a  relatively  low  temperature  range 
(from  approximately  500  to  approximately  650  °C) 
and  CaO  is  used  as  a  desulting  agent,  it  is  possible 
to  suppress  the  HCI  concentration  to  a  value  from 
approximately  100  to  approximately  400  ppm,  as 
shown  In  FIG.  13.  This  concentration  is  further 
reduced  due  to  dilution  by  the  secondary  air  to 
about  1/3  to  1/4,  whereby  the  final  hydrogen  chlo- 
ride  concentration  can  be  suppressed  to  a  value 
lower  than  150  ppm  or  even  lower  than  100  ppm. 
For  this  reason,  a  high  temperature  steam  or  fluid 
of  the  order  of  500  °  C  or  more  can  be  produced  by 
heat  recovery  without  being  accompanied  by  the 
big  problem  of  corrosion  of  the  heat  recovery 
pipes. 

In  this  embodiment,  in  the  case  where  the 
fluidizing  medium  (for  example,  sand)  is  circulated, 
as  shown  in  Fig.  12,  a  desalting  agent  is  charged 
into  a  fluidizing  medium  circulating  pipe  100,  as 
indicated  by  arrow  101,  so  that  the  desalting  agent 
is  mixed  with  waste  materials  W  to  be  charged  into 
the  fluidized  bed  10.  Also  in  this  case,  the  desalting 
agent  may  be  supplied  from  a  desalting  agent 
supply  port  80  and/or  an  inlet  28  for  waste  materi- 

als. 
The  desalting  agent  charged  into  the  furnace  is 

reacted  with  HCI  produced  by  the  combustion  of 
waste  materials  and  changed  into  a  metal  chloride. 

5  The  fluidizing  medium,  ash,  chloride  and  non-com- 
bustible  materials  are  extracted  by  a  discharge 
device  102  via  a  discharge  pipe  32  and  are  sepa- 
rated  by  a  classification  device  103,  such  as  a 
sieve,  into  non-combustible  materials,  and  fluidizing 

io  medium,  chloride  and  ash,  after  which  the  fluidizing 
medium,  chloride  and  ash  are  introduced  into  a 
classification  device,  and  a  chloride  removing  de- 
vice  104  such  as  a  water  washing  device  to  re- 
move  the  chloride  and  ash.  Thereafter,  the  fluidiz- 

15  ing  medium  is  circulated  within  the  furnace  via  the 
pipe  100  for  reuse.  Since  the  chloride  is  softer  than 
the  fluidizing  medium,  it  is  powdered  due  to  the 
friction  with  the  fluidizing  medium  and  so  on  during 
the  fluidization  and  due  to  the  reaction  itself.  There- 

20  fore,  the  chloride  can  be  easily  separated  by  the 
classification  device.  Further,  since  the  chloride  has 
a  solubility  to  water,  it  can  be  easily  removed  as  an 
aqueous  solution  by  a  washing  device  using  water. 

As  described  hereinabove,  hydrogen  chloride 
25  can  be  eliminated  within  the  incinerator  according 

to  the  present  invention.  Furthermore,  other  harmful 
gases  such  as  CO,  dioxin,  Nox  and  Sox  can  also  be 
reduced  remarkably.  That  is,  because  the  furnace 
having  the  first  fluidized  bed  is  a  gasification  fur- 

30  nace,  it  can  considerably  reduce  Nox,  and  because 
the  second  fluidized  bed  has  a  fluidizing  medium 
containing  quick  lime  (CaO),  SOx  is  caused  to  react 
with  CaO  to  form  plaster  (CaSO/i)  whereby  the 
quantity  of  SOx  is  redued.  Furthermore  because 

35  the  second  fluidized  bed  functions  to  promote  in- 
termixing  of  gas  so  that  a  combustion  reaction 
proceeds  sufficiently  and  therefore  the  quantity  of 
CO  and  dioxin  is  considerably  reduced.  The  above 
fact  enables  incinerators,  which  are  being  sub- 

40  jected  to  restrictions  to  their  geographical  location 
of  installation  because  of  their  generation  of  harm- 
ful  gaes,  to  be  installed  under  relaxed  condition  of 
restriction. 

45  Claims 

1.  An  incinerator  for  waste  materials  including 
chlorine  compounds,  characterized  by  com- 
prising: 

50  a  fluidized-bed  gasification  furnace  (12)  in- 
cluding  a  first  fluidized  bed  (10)  made  of  at 
least  a  fluidizing  medium  of  an  alkaline  metal 
oxide,  means  (24,  30)  for  supplying  air  into 
said  first  fluidized  bed,  means  (28)  for  sup- 

55  plying  waste  materials  including  chlorine  com- 
pounds,  and  means  (32)  for  discharging  un- 
burned  materials  in  the  waste  materials  out  of 
said  first  fluidized  bed,  whereby  the  waste  ma- 

8 
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terials  are  gasified  in  the  first  fluidized  bed  and 
generated  hydrogen  chloride  is  changed  into  a 
salt;  and 

a  fluidized-bed  combustion  furnace  (14) 
connected  to  the  downstream  side  of  said 
gasification  furnace  (12)  so  as  to  receive  gases 
produced  in  the  gasification  furnace  and  hav- 
ing  a  second  fluidized  bed  (16)  for  burning 
said  gases. 

2.  An  incinerator  for  waste  materials  according  to 
claim  1,  characterized  in  that  the  fluidizing 
medium  of  an  alkaline  metal  oxide  constituting 
the  first  fluidized  bed  (10)  is  quick  lime. 

3.  An  incinerator  for  waste  materials  according  to 
claim  1  or  2,  characterized  in  that  the  first 
fluidized  bed  (10)  is  supported  on  an  air  distri- 
butor  plate  (24),  and  the  means  (32)  for  dis- 
charging  unburned  materials  from  the  first 
fluidized  bed  is  opened  to  a  part  of  said  air 
distributor  plate  (24). 

4.  An  incinerator  for  waste  materials  according  to 
any  of  claims  1  to  3,  characterized  in  that  the 
fluidized-bed  combustion  furnace  (14)  has 
means  (46)  for  supplying  an  alkaline  metal 
carbonate  to  the  second  fluidized  bed  (16). 

5.  An  incinerator  for  waste  materials  according  to 
any  of  claims  1  to  4,  characterized  in  that  the 
second  fluidized  bed  (14)  is  formed  from  a 
fluidizing  medium  of  an  alkaline  metal  oxide. 

6.  An  incinerator  for  waste  materials  according  to 
any  of  claims  1  to  5,  characterized  by  further 
comprising  means  (18)  for  supplying  the  al- 
kaline  metal  oxide  into  the  first  fluidized  bed 
(10). 

7.  An  incinerator  for  waste  materials  according  to 
any  of  claims  1  to  6,  characterized  by  further 
comprising  heat  recovery  means  (42)  provided 
within  the  second  fluidized  bed  (16). 

8.  An  incinerator  for  waste  materials  according  to 
any  of  claims  1  to  7,  characterized  in  that  the 
second  fluidized  bed  (16)  has  means  (34)  for 
blowing  secondary  air  therein. 

9.  An  incinerator  for  waste  materials  according  to 
any  of  claims  1  to  8,  characterized  in  that  the 
fuidized-bed  combustion  furnace  (14)  is  locat- 
ed  above  the  fluidized-bed  gasification  furnace 
(12). 

10.  An  incinerator  for  waste  materials  according  to 
any  of  claims  1  to  9,  characterized  by  further 

comprising  a  third  fluidized  bed  (49)  disposed 
between  the  fluidized-bed  gasification  furnace 
(12)  and  the  fluidized-bed  combustion  furnace 
(14). 

5 
11.  An  incinerator  for  waste  materials  according  to 

claim  10,  characterized  by  further  comprising 
means  (18)  for  supplying  the  alkaline  metal 
oxide  from  the  second  fluidized  bed  (16)  to  the 

io  first  fluidized  bed  (12)  and  the  third  fuidized 
bed  (49). 

12.  An  incinerator  for  waste  materials  according  to 
claim  10  or  11,  characterized  in  that  the  fuidiz- 

15  ed-bed  combustion  furnace  (14)  is  provided 
with  an  exhaust  gas  outlet  (44),  said  exhaust 
gas  outlet  being  connected  to  the  first  and 
third  fluidized  beds  (10,  49)  through  exhaust- 
gas  cooling  means  (47)  and  an  exhaust  gas 

20  circulating  and  supplying  pipe  (50). 

13.  An  incinerator  for  waste  materials  according  to 
any  of  claims  1  to  12,  characterized  by  further 
comprising  means  (60)  for  cooling  the  first 

25  fluidized  bed  (10). 

14.  An  incinerator  for  waste  materials  according  to 
any  of  claims  1  to  13,  characterized  in  that 
said  means  (30)  for  supplying  air  to  the  first 

30  fluidized  bed  (10)  has  air  flowrate  regulating 
means  (66). 

15.  An  incinerator  for  waste  materials  according  to 
any  of  claims  1  to  14,  characterized  in  that  the 

35  fuidized-bed  combustion  furnace  (14)  has  an 
exhaust  gas  outlet  (44),  said  exhaust  gas  outlet 
being  connected  to  said  means  (30)  for  sup- 
plying  air  through  exhaust  gas  cooling  means 
(47). 

40 
16.  An  incinerator  for  waste  materials  according  to 

any  of  claims  1  to  15,  characterized  in  that 
said  means  (32)  for  discharging  the  unburned 
material  from  the  first  fluidized  bed  (10)  is 

45  provided  with  air  supply  means  (70,  72). 

17.  An  incinerator  for  waste  materials  according  to 
any  of  claims  1  to  16,  characterized  by  further 
comprising  means  (52)  for  supplying  a  pulver- 

50  ized  alkaline  metal  oxide  above  the  first  fluidiz- 
ed  bed  (10)  into  the  fluidized-bed  gasification 
furnace  (12). 

18.  An  incinerator  for  waste  materials  according  to 
55  any  of  claims  1  to  17,  characterized  by  further 

comprising  means  (18)  for  removing  the  al- 
kaline  metal  oxide  of  the  second  fluidized  bed 
(16),  means  (56)  for  crushing  the  removed 

9 
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metal  oxide,  and  means  (52)  for  supplying  the 
crushed  metal  oxide  into  the  fluidized-bed 
gasification  furnace  (12). 

19.  An  incinerator  for  waste  materials  according  to 
any  of  claims  1  to  18,  characterized  in  that  fine 
particle  collecting  means  (58)  is  provided  at 
the  exhaust  gas  outlet  (44)  of  the  fluidized-bed 
combustion  furnace  (14). 

20.  An  incinerator  for  waste  materials  according  to 
claim  19,  characterized  in  that  the  fine  particle 
collecting  means  (58)  is  connected  to  the 
means  (52)  for  supplying  the  fine  particle  al- 
kaline  metal  oxide  into  the  fluidized-bed 
gasification  furnace  (12). 

21.  An  incinerator  for  waste  materials  according  to 
any  of  claims  1  to  20,  characterized  in  that 
two-stage  classification  means  (84)  comprised 
of  a  coarse  upper-stage  sieve  (82)  and  a  fine 
lower-stage  sieve  (83)  is  connected  to  the 
means  (32)  for  discharging  the  unburned  ma- 
terials  from  the  first  fluidized  bed  (10),  an 
upper  side  of  the  upper-stage  sieve  (82)  and 
an  upper  side  of  the  lower-stage  sieve  (83)  are 
connected  to  an  unburned  material  removing 
means  (85)  and  a  fluidizing  medium  circulating 
means  (86),  respectively,  and  the  fluidizing 
medium  circulating  means  (86)  is  connected  to 
the  fluidized-bed  gasification  furnace  (12). 

22.  An  incinerator  for  waste  materials  according  to 
claim  21,  characterized  in  that  the  fluidizing 
medium  circulating  means  (86)  is  provided 
with  water  adding  means  (91)  for  washing  and 
removing  chloride  fine  particles  and  ash  in  the 
fluidizing  medium  to  form  a  washing  means 
(92). 

23.  An  incinerator  for  waste  materials  according  to 
any  of  claims  1  to  22,  characterized  by  further 
comprising  dust  collecting  means  (95)  for  sep- 
arating  and  removing  dust  including  chlorides 
provided  between  the  fluidized-bed  gasification 
furnace  (12)  and  the  fluidized  bed  combustion 
furnace  (14). 

24.  An  incinerator  for  waste  materials  according  to 
any  of  claims  1  to  23,  characterized  in  that  the 
fluidized-bed  gasification  furnace  (12)  is  pro- 
vided  with  desalting-agent  supply  means  (80). 

25.  An  incinerator  for  waste  materials  according  to 
any  of  claims  1  to  24,  characterized  in  that  the 
means  (32)  for  discharging  the  unburned  ma- 
terial  from  the  first  fluidized  bed  (10)  is  con- 
nected  to  the  fluidized-bed  gasification  furnace 

(12)  through  classification  means  (103)  and 
chloride  removing  means  (104). 
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