
J  

Europaisches  Patentamt 

European  Patent  Office 

Office  europeen  des  brevets 

0 1 5 5 1 6 6  

B 1  

Publication  number: 

EUROPEAN  PATENT  SPECIFICATION 

Date  of  publication  of  patent  specification:  12.07.89  (g)  IntCI.4:  C  10  J  3/56,  C  10  J  3 / 5 4  

Application  number:  85301660.8 

Date  of  filing:  11.03.85 

Fluidization  and  solids  recirculation  apparatus  and  process  for  a  f  luidized  bed  gasif  ier. 

Proprietor:  KRW  Energy  Systems  Inc. 
Three  Greenway  Plaza 
Houston,  Texas  77046  (US) 

Priority:  12.03.84  US  588421 

Date  of  publication  of  application: 
18.09.85  Bulletin  85/38 

Inventor:  Haldipur,  Gaurang  Bhalchandra 
11  09  Acorn  Drive 
Greensburg  Pennsylvania  (US) 

Representative:  van  Berlyn,  Ronald  Gilbert 
23,  Centre  Heights 
London,  NW3  6JG(GB) 

Publication  of  the  grant  of  the  patent: 
12.07.89  Bulletin  89/28 

Designated  Contracting  States: 
BE  DE  FR  GB  IT 

(§)  References  cited: 
EP-A-0  022  897 
DE-C-844339 
US-A-541376 

CD 

< 0  

i n  
m  

Note:  Within  nine  months  from  the  publication  of  the  mention  of  the  grant  of  the  European  patent,  any  person  may 
give  notice  to  the  European  Patent  Office  of  opposition  to  the  European  patent  granted.  Notice  of  opposition  shall 
be  filed  in  a  written  reasoned  statement.  It  shall  not  be  deemed  to  have  been  filed  until  the  opposition  fee  has  been 
paid.  (Art.  99(1  )  European  patent  convention).  

^  
Courier  Press,  Leamington  Spa,  England. 

Q .  
LU 



EP  0 1 5 5 1 6 6   B1 

One  method  of  recirculation  may  be  to  entrain 
and  discharge  all  the  particles  with  the  product 
gas,  separate  the  product  gas  from  the  particles 
in  a  device  external  to  the  gasifier  vessel,  then 

5  recirculate  these  particles  back  into  the  vessel. 
This  is  not  a  particularly  efficient  method  of 
recirculation. 

A  more  efficient  means  of  recirculation  would 
be  an  internal  recirculation  means  which  would 

10  result  in  recirculation  of  the  particles  back 
through  the  combustion  zone  without  leaving  the 
gasifier  vessel.  One  embodiment  of  this  means 
involves  distributing  a  gas  into  the  gasification 
vessel  by  means  of  a  refractory  brick  assembly 

15  having  gas  distribution  outlets.  This  design  is 
inadequate  for  several  reasons.  The  gas  may 
bypass  the  gas  distribution  outlets  through 
micro-cracks  and  fissures  in  the  refractory  brick 
causing  non-uniform  distribution.  The  nature  of 

20  refractory  brick  makes  the  steam  distribution 
outlets  difficult  to  fabricate  and  properly  size, 
which  may  cause  solids  to  back-flow  into  the 
outlets.  Further,  the  mere  introduction  of  a  gas 
into  the  periphery  of  the  vessel  does  not  neces- 

25  sarily  result  in  any  solid  recirculation. 
It  is  thus  the  principal  object  of  the  present 

invention  to  provide  an  internally  contained,  plug 
resistant,  solids  recirculation  method  which  will 
promote  solids  recirculation  within  a  fluidized 

30  bed  gasifier  in  a  uniform  pattern,  and  which  will 
be  easily  fabricated  and  installed. 

It  is  a  further  object  to  enable  cooling  of  the 
ash  prior  to  withdrawal  to  minimize  fouling  of 
internal  gasifier  surfaces  and  to  accomplish  the 

35  above  in  a  manner  which  discourages  perturba- 
tions  in  the  dynamics  of  the  fluidized  bed. 

The  invention  consists  in  a  method  for  aug- 
menting  internal  recirculation  of  fluidized  solids 
in  a  fluid  bed  gasifier  wherein  product  gas, 

40  agglomerated  ash  particles,  and  char  particles 
are  produced,  said  gasifier  having  an  upper  com- 
bustion  region  superimposed  on  a  lower  annulus 
region  which  comprises:  (a)  introducing  car- 
bonaceous  particles  to  the  gasifier,  the  gasifier 

45  comprising  a  vertically  disposed  elongated 
vessel  having  an  upper  section  of  a  first  diameter 
and  a  lower  section  of  a  second  diameter  and  a 
transition  section  disposed  therebetween;  (b) 
injecting  steam  and  oxidizing  gas  axially  upward 

50  into  the  combustion  region  and  forming  a  central 
low  pressure  region  between  the  combustion 
region  and  the  annulus  region,  circulating  said 
char  particles  and  agglomerated  ash  particles, 
and  defluidizing  said  char  particles  and  said 

55  agglomerated  ash  particles  downwardly  along 
said  transition  section;  (c)  introducing  jets  of 
cooling  fluidization  gas  into  said  gasifier  adjacent 
said  transition  section  to  the  combustion  region; 
characterized  in  that  said  cooling  gas  is  intro- 

eo  duced  and  directed  radially,  inwardly,  and  down- 
wardly  through  tubes  into  said  combustion 
region  and  toward  the  central  low  pressure 
region  thereby  recirculating  fluidized  solids  into 
the  central  low  pressure  region. 

65 

Description 

This  invention  relates  to  gasification  of  car- 
bonaceous  materials  and  more  particularly  to  a 
method  for  separation  and  cooling  of  ash  from 
fluidized  bed  gasifiers. 

In  reactors  for  the  gasification  of  carbonaceous 
materials,  such  as  coal,  a  combustible  product 
gas  is  produced  as  well  as  solid  waste  products 
such  as  agglomerated  ash.  In  a  typical  fluidized 
bed  gasifier,  coal  particles  are  pneumatically 
transported  by  a  gas  into  the  hot  gasifier.  Pro- 
cess  mediums  such  as  steam,  coal  in  particle 
form,  and  a  gaseous  source  of  oxygen,  such  as 
air  or  pure  oxygen,  as  well  as,  perhaps,  a  clean 
recycled  product  gas  are  injected  through  a 
nozzle.  This  process  results  in  fluidization  of  the 
coal  particles  in  a  bed  above  the  nozzle.  Further, 
the  injection  of  coal  and  oxygen  into  the  hot 
gasifier  results  in  combustion  of  a  portion  of  the 
coal,  and  the  heat  thereby  released  maintains  the 
temperature  in  the  gasifier.  As  the  non-com- 
busted  coal  particles  are  heated,  rapid  evapora- 
tion  of  volatiles  in  the  coal,  called  devolatiliza- 
tion,  occurs.  The  average  temperature  within  the 
vessel  typically  runs  between  871°C  and  1093°C 
or  higher  and  this  high  temperature  ensures  that 
the  products  of  devolatilization,  such  as  tars  and 
oils,  etc.,  are  broken  down,  or  cracked,  and 
gasified  to  form  methane,  carbon  monoxide  and 
hydrogen.  As  the  coal  continues  to  heat, 
devolatilization  is  completed  and  particles  of  coal 
become  pieces  predominantly  of  ungasified  car- 
bon,  or  char.  As  this  char  circulates  throughout 
the  fluidized  bed,  the  carbon  in  the  char  is 
gradually  consumed  by  combustion  and  gasifica- 
tion,  leaving  particles  that  have  a  high  ash  con- 
tent.  These  ash-rich  particles  contain  mineral 
compounds  and  eutectics  that  melt  at  tempera- 
tures  of  between  538°C  to  1093°C  and  typically 
consist  of  compounds  of  any  or  all  of  S,  Fe,  Na, 
AI,  K  and  Si,  which  compounds  are  typically 
denser  than  carbon  compounds.  These  liquid 
compounds  within  the  particles  extrude  through 
pores  to  the  surfaces  where  they  cause  the  par- 
ticles  to  stick  to  each  other,  or  agglomerate.  In 
this  way,  ash  agglomerates  are  formed  that  are 
larger  and  denser  than  the  particles  of  char  in  the 
bed.  As  their  density  and  size  increases,  the 
fluidized  bed  is  unable  to  support  them,  and  the 
ash  agglomerates  defluidize.  It  is  then  necessary 
to  remove  these  ash  agglomerates  from  the 
vessel. 

This  process  of  combustion,  gasification  and 
ash  agglomeration  is  not  a  particularly  rapid  or 
complete  process.  Typically,  coal  particles  pneu- 
matically  injected  into  the  gasification  vessel  are 
traveling  at  a  fairly  significant  velocity  at  the 
nozzle  outlet.  These  particles  may  travel  quickly 
through  a  combustion  flame  and  be  only  par- 
tially  combusted  and  gasified  prior  to  melting  of 
the  mineral  compounds  and  eutectics.  As  a  con- 
sequence,  it  is  desirable  to  recirculate  these  par- 
ticles  back  through  the  zone  in  which  combus- 
tion  is  taking  place. 
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25,  it  is  difficult,  bordering  on  the  impossible,  to 
make  this  cavity  7  gas-tight.  As  a  result,  any  gas 
introduced  into  this  cavity  7  from  outside  of  the 
vessel  12  will  leak  in  a  random  pattern  into  the 

5  vessel  12. 
A  floor  28  may  be  situated  at  the  bottom  of  the 

annulus  22.  A  gas,  typically  clean  recycled  pro- 
duct  gas,  is  injected  through  inlet  30  into  a  floor 
gas  plenum  31  beneath  the  floor  28.  Beneath  the 

10  floor  gas  plenum  31  is  an  ash  plenum  32. 
In  contrast,  looking  at  Figure  3,  there  can  now 

be  seen  a  gas  injection  grid  24  for  use  in  accord- 
ance  with  the  invention.  This  grid  24  will  typically 
be  manufactured  of  metal  and  should  be  leak- 

15  tight  except  for  those  points  where  gas  injection 
into  the  vessel  12  is  specifically  desired.  The 
transition  section  26  is  generally  a  steep  slope. 
Ideally,  it  should  be  steep  enough  to  overcome 
the  internal  friction  of  the  defluidizing  particles. 

20  This  angle  will  preferably  have  a  slope  of  between 
65°  and  75°  from  the  horizontal  and  dry  particles 
of  defluidizing  char  and  ash  will  continue  to  roll 
down  the  transition  section  without  piling  up. 

Figure  4,  taken  from  Figure  3  at  IV-IV,  shows  a 
25  plan  view  of  the  grid  24.  A  grid  gas  supply  34 

penetrates  the  vessel  12  passing  through  the 
refractory  ceramic  23  and  is  attached  flowingly  to 
a  grid  manifold  36.  The  grid  manifold  36  may 
either  be  imbedded  in  the  ceramic  or  attached  to 

30  the  vessel  12.  In  either  case,  it  encircles  the 
annulus  region  22  of  the  vessel  12.  Spaced 
around  the  grid  manifold  36  and  flowingly 
attached  to  it  are  a  series  of  grid  tubes  38.  In 
operation  a  grid  gas,  which  may  be  either  steam 

35  or  clean  recycled  product  gas,  flows  through  the 
grid  gas  supply  34  into  the  grid  manifold  36  and 
into  the  annulus  region  22  of  the  vessel  12 
through  the  grid  tubes  38. 

The  grid  tubes  38  are  disposed  downwardly 
40  from  the  horizontal  into  the  vessel  12  preferably 

toward  the  top  of  the  nozzle  14.  This  downward 
angle  should  be  such  that  the  angle  between  the 
centerline  of  the  injected  gas  stream  and,  the 
slope  of  the  transition  section  26  is  greater  than  7° 

45  to  prevent  steam  cutting  of  the  transition  section 
26  by  the  expanding  cone  of  the  injected  gas 
stream.  One  particular  advantage  of  this  inven- 
tion  over  the  prior  art  is  that  whereas  the  prior  art 
simply  injected  a  gas  into  a  region  adjacent  the 

so  transition  section  26,  the  invention  directs  the 
gas,  and  hence  the  ash  and  char  particles, 
towards  the  top  of  the  nozzle  14.  It  further  causes 
a  sweeping  action  of  the  transition  section  26. 

Looking  now  at  Figure  5  which  is  taken  from  V- 
55  V  of  Figure  4,  the  grid  24  can  be  seen  in  a  cross- 

section  showing  the  grid  manifold  36  and  a  grid 
inlet  38. 

It  has  been  determined  that  injection  of  a  gas 
into  a  fluidized  bed  will  result  in  the  formation  of  a 

60  void,  or  bubble,  in  the  bed  in  a  manner  similar  to 
the  injection  of  a  gas  into  a  liquid.  It  has  also  been 
observed  that  the  injection  of  gas  from  a  number 
of  uniformly  distributed  horizontal  locations  in  a 
vertical  fluidized  bed  will  break  up  large  bubbles 

65  by  disruption  of  the  bubble  boundary,  and 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 
The  invention  will  become  more  readily 

apparent  from  the  following  description  of  a 
preferred  embodiment  thereof  shown  by  way  of 
example  only,  in  the  accompanying  drawings  in 
which: 

Figure  1  is  an  elevational  sectional  view  of  a 
fluidized  bed  gasification  system; 

Figure  2  is  an  elevational  sectional  view  of  the 
annulus  section  of  a  gasification  system  showing 
a  gas  injection  cavity  in  accordance  with  the  state 
of  the  art; 

Figure  3  is  an  elevational  sectional  view  of  the 
annulus  section  of  a  gasification  system  showing 
a  gas  injection  grid  for  use  in  accordance  with  the 
invention; 

Figure  4  is  a  plan  view  of  the  gas  injection  grid 
taken  from  IV-IV  of  Fig.  3; 

Figure  5  is  an  elevational  sectional  view  of  a 
portion  of  the  gas  injection  grid  taken  from  V-V  of 
Fig-  4; 

Figure  6  is  an  elevational  sectional  view  of  a 
gasification  system  similar  to  that  of  Fig.  1; 

Figure  7  is  an  elevational  sectional  view  of  a 
gasification  system  similar  to  that  shown  in  Fig.  1; 
and 

Figure  8  is  an  elevational  sectional  view  of  a 
gasification  system  similar  to  that  shown  in  Fig.  1. 

Referring  now  to  Figure  1  there  is  shown  a 
fluidized  bed  gasifier  10  comprising  a  generally 
elongated  vessel  12,  the  bottom  of  which  is 
penetrated  by  a  nozzle  14,  which  extends 
upwardly  into  the  vessel  1  2.  Penetrating  the  top  of 
the  vessel  12  is  a  product  gas  outlet  16.  The  vessel 
12  has  three  major  horizontal  regions:  1)  the  bed 
region  18  in  the  uppermost  portion  of  the  vessel 
12  and  extending  downwardly  to  approximately 
the  top  of  the  combustion  flame  15  formed  at  the 
top  of  the  nozzle  14;  2)  the  combustor  region  19 
below  the  bed  region  18  and  above  the  top  of  the 
nozzle  14;  and  3)  the  annulus  region  22  extending 
from  the  top  of  the  nozzle  14  downward.  There  is 
also  shown  the  char  particles  flow  pattern  20  and 
the  agglomerated  ash  flow  pattern  21.  It  can  be 
seen  that  particles  flow  upwardly  from  the  nozzle 
14,  through  the  flame  15,  circulate  into  and 
through  the  bed  region  18,  downwardly  through 
the  combustor  region  19  and  into  the  annulus 
region  22.  In  the  annulus  region  22,  the  char  and 
ash  are  separated,  char  recirculating  upward,  and 
ash  defluidizing  downward. 

Referring  now  to  Figure  2,  there  can  be  seen  the 
annulus  region  22  of  the  vessel  12.  The  vessel  12 
may  be  internally  lined  with  a  heat  resistant 
insulating  material  23,  such  as  refractory  ceramic. 
A  cavity  7,  in  accordance  with  the  state  of  the  art, 
is  located  at  a  position  which  is  above  the  eleva- 
tion  of  the  top  of  the  nozzle  14  in  a  vessel 
diameter  transition  section  26.  The  cavity  7  is 
formed  by  the  placement  of  specially  manufac- 
tured  refractory  brick  25.  These  bricks  25  may 
comprise  an  indented  region  which  when 
matched  to  a  like  formed  brick  25  forms  a  ring- 
shaped  cavity  circling  the  transition  section  26. 
Because  of  the  nature  of  refractory  ceramic  brick 
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Figure  7,  it  can  be  seen  that  the  transition  section 
26  is  covered  with  slag  52.  When  there  is  no  gas 
injected  from  the  grid  24,  molten  particles  which 
are  traveling  vertically  downward  along  the  wall 
of  the  vessel  12  will  stick  to,  or  slag,  the  vessel  12 
in  the  transition  section  26.  In  a  very  short  period 
of  time,  the  slag  will  build  up  and  eventually  form 
a  cone  with  the  nozzle  1  4  at  the  center  of  the  cone. 
If  the  cone  is  allowed  to  continue  to  build  up,  it 
will  eventually  meet  the  nozzle  14  preventing  any 
further  ash  discharge.  This  problem  could  be 
avoided  as  shown  in  Figure  8  by  merely  extend- 
ing  the  upper  section  of  the  vessel  downwardly  to 
avoid  a  transition  section.  The  disadvantage  of 
this  method  is  that  a  char-ash  separation  function 
must  still  be  performed  to  force  the  differences  in 
particle  recirculation  paths  20  and  21.  If  an 
annulus  region  22  has  an  expanded  diameter,  it 
will  require  a  greater  quantity  of  gas  to  provide 
the  same  fluidization  velocity  in  the  annulus  22. 
Referring  again  to  Figure  3,  it  can  be  seen  that 
even  though  the  transition  section  26  is  steeply 
slanted  there  is  a  possibility  that  molten  particles 
from  the  bed  will  collide  and  stick  to  the  refractory 
ceramic  23  in  the  transition  section  26.  The  down- 
ward  sweep  of  the  gas  from  the  grid  24  causes  the 
molten  particles  to  be  cooled  and  fluidized  such 
that  the  particles  slide  more  easily  down  the 
transition  section  26. 

There  is  a  further  benefit  of  the  grid  24.  By 
utilizing  steam  as  the  grid  gas  the  temperature  of 
the  flame  1  5  and  consequently  the  temperature  of 
the  bed  region  18  can  be  reduced,  or  moderated, 
without  varying  the  input  rates  of  the  various 
other  process  mediums.  The  grid  24  therefore 
provides  for  an  installed  temperature  adjustment 
device. 

The  grid  24  provides  several  functions.  First,  it 
aids  in  recycling  char  back  into  the  combustor 
region  19.  Second,  it  provides  cooling  of  the 
agglomerated  ash  which  is  defluidizing  adjacent 
the  wall  of  the  vessel  12  thus  reducing  slugging. 
Third,  it  provides  fluidizing  gas  in  the  transition 
section  26  adjacent  the  top  of  the  nozzle  14  thus 
aiding  in  char-ash  separation.  Fourth,  it  provides 
a  mechanism  for  generating  bubbles  uniformly 
across  the  annulus  region  22  to  prevent  slugging. 
Fifth,  it  provides  temperature  moderation  of  the 
flame  15. 

It  should  be  noted  that  the  removal  of  ash  from 
the  system  10  after  its  passage  through  the 
annulus  22,  and  through  the  ash  plenum  32  is 
typically  conducted  without  the  loss  from  the 
vessel  12  of  a  significant  quantity  of  gas.  This  is 
generally  accomplished  through  the  use  of,  for 
instance,  lockhopper  valves,  which  are  well 
known  in  the  art,  and  serve  several  purposes. 
First,  obviously,  is  the  prevention  of  loss  of 
valuable  product  gas.  Second,  it  provides  that  the 
general  flow  of  gas  in  the  annulus  22  is  upwardly 
and  therefore  conducive  to  the  slow  defluidization 
and  cooling  of  agglomerated  ash  from  the  bed. 

thereby  minimize  perturbations  in  the  overall 
dynamics  of  the  fluidized  bed.  Consequently,  the 
grid  24  is  disposed  uniformly  around  the  ash 
annulus  in  such  a  manner  that  large  bubbles 
rising  from  the  floor  28  of  the  vessel  12  will  be  5 
effected  by  the  gas  injected  by  the  grid  24  and 
thereby  broken  up. 

This  system  operates  in  the  following  manner. 
Referring  now  to  Figure  1,  various  process 
mediums  are  injected  through  nozzle  14  into  10 
gasifier  vessel  12.  A  portion  of  the  coal  particles 
combust  to  provide  high  temperatures  for  the 
process.  The  remaining  particles  of  coal  are 
heated  and  fluidized  into  a  bed  in  the  bed  region 
18.  As  coal  is  gasified  to  leave  particles  of  is 
agglomerated  ash,  the  ash,  being  more  dense, 
and  of  large  particles  size,  than  char,  gradually 
defluidizes. 

Referring  now  to  Figure  3,  as  the  agglomerated 
ash  defluidizes  into  the  annulus  region  22,  rather  20 
than  falling  directly  to  the  floor  28,  the  ash  is 
defluidized  gradually,  because  the  recycled  gas, 
which  is  injected  into  the  vessel  12  through  the 
floor  28,  and  the  steam,  or  recycled  product  gas, 
which  is  injected  into  the  vessel  12  through  the  25 
grid  24  provides  a  fluidizing  force  to  resist  gravity. 
This  flow  of  fluidizing  gas  permits  gradual 
defluidization  of  the  heavier,  larger  ash 
agglomerates  (which  descend  with  a  velocity  of 
between  0.51  and  1.04  cms"1  (1  and  2  feet  per  30 
minute)),  but  more  vigorously  fluidizes  the  lighter 
char  particles  such  that  they  are  separated  from 
the  heavier  ash  particles.  These  separated  char 
particles  are  transported  up  from  the  annulus 
region  22  into  the  combustor  region  19  and  into  35 
the  bed  region  18  where  the  carbon  contained  in 
the  char  is  further  consumed.  Thus,  the  fluidiza- 
tion  flow  serves  to  both  slow  the  descent  of  the 
ash  agglomerates  and  transport  char  back  up  to 
the  bed  region  18  for  further  gasification.  40 

The  extended  time  spent  in  the  annulus  region 
22  defluidizing  also  provides  the  ash  with  the 
opportunity  to  cool  from  the  temperature  of  the 
fluidized  bed.  The  recycled  gas,  typically  injected 
at  a  temperature  between  38°C  and  371  °C,  and  the  45 
steam,  typically  injected  at  a  temperature 
between  100°C  and  482°C,  cool  the  ash  signifi- 
cantly,  from  above  871°C  when  it  leaves  the  bed, 
to  a  range  of  38°C  to  427°C  when  it  is  discharged. 
Eventually,  the  ash  passes  through  the  floor  28  so 
and  into  the  ash  discharge  plenum  32  where  it  can 
be  further  disposed  of,  such  as  through  large 
diameter  piping  and  lockhoppers. 

Looking  at  Figure  6  several  further  advantages 
of  the  grid  24  may  be  seen.  Within  the  gasifier  ss 
vessel  12  at  approximately  the  elevation  of  the 
top  of  the  nozzle  14  and  just  below  the  flame  15, 
there  can  be  seen  a  low  pressure  region  50 
created  by  the  injection  from  the  nozzle  14  of  the 
process  mediums.  This  low  pressure  region  50  60 
aids  in  the  fluidization  of  char  back  up  into  the 
flame  15.  As  can  be  seen,  both  agglomerated  ash 
and  char  particles  flow  upward  from  the  flame  15 
in  the  center  of  the  vessel  12  and  downwardly 
along  the  wall  of  the  vessel  12.  Looking  now  at  65 
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zwischen  dem  Verbrennungsbereich  und  dem 
Ringbereich,  Zirkulieren  der  Kohleteilchen  und 
agglomerierten  Ascheteilchen  und  Entfluidisieren 
der  Kohleteilchen  und  der  aggjomerierten  Asche- 
teilchen  hinunter  entlang  der  Ubergangssektion; 

(c)  Einfuhren  von  Strahlen  von  Kuhlfluidisie- 
rungsgas  in  den  Vergaser  anschlieBend  an  die 
Obergangsregion  zu  der  Verbrennungsregion; 

dadurch  gekennzeichnet,  daS  das  Kiihlgas 
radial,  einwarts  und  hinunter  eingefuhrt  und 
gerichtet  wird  durch  Rohren  in  den  Verbren- 
nungsbereich  und  auf  die  zentrale  Niederdruck- 
region  zu,  wobei  fluidisierte  Feststoffe  in  die 
zentrale  Niederdruckregion  rezirkularisiert 
werden,  so  dalS  der  Winkel  zwischen  der  Mittenli- 
nie  des  Kuhlgasstroms  und  der  Neigung  der 
Obergangsregion  (26)  grolSer  als  7°  ist. 

Revendication 

Procede  pour  augmenter  la  recirculation 
interne  de  solides  fluidises  dans  un  gaseificateur 
a  lit  fluidise  (10),  dans  lequel  du  gaz,  des  parti- 
cules  de  cendres  agglomerees,  et  des  particules 
de  carbonisation  sont  produits,  ledit  gaseificateur 
ayant  une  zone  de  combustion  superieure  (19) 
superposee  sur  une  zone  annulaire  inferieure 
(22),  comprenant: 

(a)  I'introduction  de  particules  carbonees  dans 
le  gaseificateur,  le  gaseificateur  comprenant  une 
cuve  allongee  disposee  verticalement  ayant  une 
section  superieure  d'un  premier  diametre  et  un 
section  inferieure  d'un  second  diametre,  le  pre- 
mier  diametre  etant  plus  grand  que  le  second 
diametre,  et  une  section  de  transition  disposee 
entre  les  deux; 

(b)  I'injection  axiale  vers  le  haut  de  vapeur  et  de 
gaz  oxydant  dans  la  zone  de  combustion  et 
formant  une  zone  centrale  de  basse  pression 
entre  la  zone  de  combustion  et  la  zone  annulaire, 
assurant  la  circulation  desdites  particules  de  pro- 
duits  de  carbonisation  et  des  particules  de  cendre 
agglomerees,  et  defluidisant  lesdites  particules 
de  produits  de  carbonisation  et  les  particules  de 
cendre  agglomerees  vers  le  bas  le  long  de  ladite 
section  de  transition; 

(c)  I'introduction  de  jets  de  gaz  de  fluidisation 
refroidissants,  dans  ledit  gaseificateur,  au  voisi- 
nage  de  ladite  section  de  transition  vers  la  zone 
de  combustion; 

caracterise  en  ce  que  ledit  gaz  de  refroidisse- 
ment  est  introduit  et  dirige  radialement,  vers 
I'interieur,  et  vers  le  bas  a  travers  des  tubes  dans 
ladite  zone  de  combustion  et  vers  la  zone  centrale 
de  basse  pression  et  qu'il  assure  ainsi  la  recircula- 
tion  des  solides  fluidises  dans  la  zone  centrale  de 
basse  pression.  Tangle  entre  I'axe  du  courant  de 
gaz  de  refroidissement  et  I'inclinaison  de  la  sec- 
tion  de  transition  (26)  etant  superieur  a  7°. 

Claim 

A  method  for  augmenting  internal  recirculation 
of  fluidized  solids  in  a  fluid  bed  gasifier  (10) 
wherein  product  gas,  agglomerated  ash  particles, 
and  char  particles  are  produced,  said  gasifier 
having  an  upper  combustion  region  (19)  superim- 
posed  on  a  lower  annulus  region  (22)  which 
comprises: 

(a)  introducing  carbonaceous  particles  to  the 
gasifier,  the  gasifier  comprising  a  vertically  dis- 
posed  elongated  vessel  having  an  upper  section 
of  a  first  diameter  and  a  lower  section  of  a  second 
diameter  wherein  said  first  diameter  is  greater 
than  said  second  diameter  and  a  transition  sec- 
tion  disposed  therebetween; 

(b)  injecting  steam  and  oxidizing  gas  axially 
upward  into  the  combustion  region  and  forming  a 
central  low  pressure  region  between  the  combus- 
tion  region  and  the  annulus  region,  circulating 
said  char  particles  and  agglomerated  ash  par- 
ticles,  and  defluidizing  said  char  particles  and  said 
agglomerated  ash  particles  downwardly  along 
said  transition  section; 

(c)  introducing  jets  of  cooling  fluidization  gas 
into  said  gasifier  adjacent  said  transition  section 
to  the  combustion  region; 

characterized  in  that  said  cooling  gas  is  intro- 
duced  and  directed  radially,  inwardly,  and  down- 
wardly  through  tubes  into  said  combustion 
region  and  toward  the  central  low  pressure  region 
thereby  recircuiating  fluidized  solids  into  the  cen- 
tral  low  pressure  region  such  that  the  angle 
between  the  centerline  of  the  cooling  gas  stream 
and  the  slope  of  the  transition  section  (26)  is 
greater  than  7°. 

Patentanspruch 

Verfahren  zur  Erhohung  der  internen  Rezirkula- 
risierung  von  fluidisierten  Feststoffen  in  einem 
Wirbelbettvergaser  (10),  worin  Produkt  Gas, 
agglomerierte  Aschenteilchen  und  Kohlenteil- 
chen  hergestellt  werden,  wobei  der  Vergaser 
einen  oberen  Verbrennungsbereich  (19)  aufweist, 
der  aufgesetzt  ist  auf  eine  niedrigere  Ringregion 
(22),  umfassend: 

(a)  Einfuhren  von  kohlehaltigen  Teilchen  in  den 
Vergaser,  wobei  der  Vergaser  ein  vertikal  ange- 
ordnetes  langliches  GefaB  umfalSt,  das  einen 
oberen  Bereich  mit  einem  ersten  Durchmesser 
und  einen  unteren  Bereich  mit  einem  zweiten 
Durchmesser  aufweist,  worin  der  erste  Durch- 
messer  groSer  als  der  zweite  Durchmesser  ist, 
und  einen  Ubergangsbereich  dazwischen  ange- 
ordnet  aufweist; 

(b)  Injizieren  von  Dampf  und  oxidierendem  Gas 
axial  aufwarts  in  den  Verbrennungsbereich  und 
Bilden  einer  zentralen  Niederdruckregion 
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