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The  present  invention  relates  to  a  process  for 
the  partial  combustion  of  a  finely  divided  solid 
fuel,  and  more  particularly  to  such  a  process 
wherein  the  generated  fly  ash  is  recirculated  to 
the  combustion  space. 

In  a  well  known  process  for  the  partial  combus- 
tion  -   also  called  gasification  -   of  solid  fuel, 
such  as  coal  and  similar  carbonaceous  sub- 
stances,  finely  divided  solid  fuel  is  passed  into  a 
gasifier  at  a  relatively  high  pressure.  In  the 
gasifier  a  hot  flame  is  maintained  in  which  the 
solid  fuel  reacts  with  oxygen,  supplied  as  pure 
oxygen  or  an  oxygen-containing  gas,  such  as  air. 
The  solid  fuel  contains  as  useful  components 
mainly  carbon  and  hydrogen,  which  react  with 
the  oxygen  to  form  a  product  gas  mainly  con- 
sisting  of  coal  monoxide  and  hydrogen. 

Apart  from  carbon  and  hydrogen,  mineral  fuel 
such  as  coal  always  contains  certain  quantities  of 
inorganic,  incombustible  matter,  which  is  in  the 
combustion  process  partly  collected  in  the 
bottom  part  of  the  gasifier  as  slag  and  partly 
entrained  with  the  product  gas.  Depending  on  the 
type  of  fuel  and  the  conditions  during  the  com- 
bustion  process  the  product  gas  may  further 
contain  particulates  consisting  of  unconverted 
coal.  The  total  mass  of  incombustible  matter  and 
unconverted  coal  entrained  with  the  product  gas 
is  normally  indicated  with  the  expression  fly  ash. 

For  working  up  or  usage  of  the  product  gas 
obtained  with  the  partial  combustion  of solid  fuel, 
the  presence  of fly  ash  in  the  product  gas  forms  a 
disadvantage.  It  is  therefore  necessary  to 
separate  the  fly  ash  from  the  product  gas  prior  to 
working  up  or  usage  thereof.  Various  types  of 
equipment  are  known  for  separating  the  fly  ash 
from  the  product  gas,  to  obtain  clean  product  gas 
and  solid  fly  ash.  The  obtained  separated  solid  fly 
ash,  however,  has  some  unfavourable  properties. 
Firstly,  fly  ash  consists  of  very  fine,  porous  par- 
ticles  -   with  sizes  in  the  range  of  5-60 .  10-6  -  
having  a  low  bulk  density,  making  storage  thereof 
very  inefficient.  Secondly,  fly  ash  normally  con- 
tains  salts  of  metals,  which  may  leach  from  the 
porous  fly  ash  particles,  if  contacted  with  water. 
This  aspect  makes  it  inappropriate  to  dump  fly 
ash  on  a  refuse  dumping  ground,  as  the  bottom 
thereof  might  be  inadmissably  polluted  due  to 
such  leaching.  For  storing  fly  ash  it  is  thereof 
necessary  to  use  specially  constructed,  expensive 
storage  spaces.  It  should  further  be  noted  that  fly 
ash  normally  contains  a  valuable  portion  in  the 
form  of  unconverted  coal,  which  is  in  fact  thrown 
away  if  fly  ash  is  merely  dumped. 

US-A-4,319,888  discloses  a  process  for  the 
partial  combustion  of finely  divided  solid fuel  with 
fly  ash  recycle.  However,  in  this  known  process 
the  fuel  is  carried  in  one  air  stream  and  the 
recycled  fly  ash  in  another  air  stream  to  a  riffle 
plate  arrangement.  Thus,  a  pneumatic  transport 
takes  place  before  mixing  solid  fuel  and  fly  ash. 

The  object  of  the  present  invention  is  to  over- 
come  the  above  disadvantages  associated  with 

the  handling  of  fly  ash,  and  to  make  use  of  the 
valuable  portion  in  the  fly  ash  in  an  effective 
manner. 

The  process  for  the  partial  combustion  of  a 
finely  divided  solid  fuel  with  fly  ash  recycle 
comprises  according  to  the  invention  contacting 
finely  divided  solid  fuel  with  oxygen  in  a  hot 
flame  in  a  reactor  for  partial  combustion  thereof, 
withdrawing  product  gas  containing  fly  ash  par- 
ticles  from  the  reactor,  separating  the  fly  ash 
particles  from  the  product  gas,  mixing  the 
separated  fly  ash  particles  with  finely  divided 
solid  fuel,  forming  a  fluidized  mass  of  fly  ash 
particles  and  solid  fuel  by  introducing  a  gaseous 
medium  therein  and  transporting  the  fluidized 
mass  with  the  gaseous  medium  to  the  reactor  for 
partial  combustion  thereof. 

The  above  process  according  to  the  invention 
offers  a  plurality  of  advantages  over  known  tech- 
niques  for  fly  ash  handling.  Firstly,  by  re- 
circulating  the  fly  ash  to  the  reactor,  the  valuable 
portion  thereof,  i.e.  unconverted  coal,  can  be  con- 
verted  into  product  gas,  resulting  in  a  better  gasi- 
fication  efficiency.  Secondly,  recirculation  of  the 
fly  ash  to  the  reactor  has  a  further  effect  in  that  at 
least  a  portion  of  the  fly  ash  will  be  converted  into 
environmentally  more  acceptable  slag,  which  can 
be  withdrawn  from  the  bottom  part  of the  reactor. 

Thirdly,  the  fly  ash  is  recycled  to  the  reactor 
together  with  solid  fuel  requiring  only  a  relatively 
small  quantity  of  carrier  gas.  Pneumatic  transport 
of  merely  fly  ash  through  a  pipeline  system  is 
rather  difficult,  for  two  major  reasons.  The  very 
light  and  small  particles  forming  the  fly  ash  as 
well  as  the  rather  sticky  nature  of  fly  ash  easily 
cause  clogging  of  the  valves  and  other  parts  of  a 
pipeline  system.  Pneumatic  transport  of  fly  ash  is 
therefore  only  feasible  when  extremely  large 
amounts  of  carrier  gas  are  used.  The  introduction 
of  such  huge  amounts  of  carrier  gas  into  the 
reactor,  will  have  an  adverse  influence  on  the 
combustion  process  in  the  reactor,  resulting  in  a 
less  valuable  gasification  product  and  in  a  less 
effective  use  of  the  solid  fuel.  It  has  now  been 
found  that  the  total  quantity  of  carrier  gas, 
necessary  for  transporting  the  fly  ash  to  the 
reactor  can  be  considerably  reduced  by  inten- 
sively  mixing  the  fly  ash  with  fresh  solid  fuel  prior 
to  further  transport  to  the  reactor.  It  has  further 
been  found  that,  if  the  fly  ash  forms  about  30  per 
cent  by  weight  at  most  of  the  mixture  of  fly  ash 
and  solid  fuel,  the  total  required  amount  of  carrier 
gas  for  transporting  a  mixture  of  fly  ash  and  solid 
fuel  can  be  kept  substantially  equal  to  the  amount 
of  carrier  gas  necessary  for  transporting  solid  fuel 
only. 

The  invention  will  now  be  described  by  way  of 
example  only  in  more  detail  with  reference  to  the 
accompanying  drawings,  in  which 

Figure  1  shows  a  first  scheme  for  a  process  for 
partial  combustion  of  solid  fuel  with  fly  ash 
recycle  according  to  the  invention;  and 

Figure  2  shows  an  alternative  of  the  flow 
scheme  shown  in  Figure  1. 

It  will  be  appreciated  that  identical  elements 



shown  in  the  drawings  have  been  indicated  with 
the  same  reference  numeral. 

Reference  is  now  made  to  the  first  flow  scheme 
shown  in  Figure  1.  For  the  generation  of  product 
gas  by  partial  combustion  of  a  carbonaceous 
solid  fuel,  finely  divided  solids  of  the  feed 
material  employed  is  passed  together  with  carrier 
gas  through  line  2  towards  a  reactor  1.  The  solid 
fuel  is  introduced  into  the  reactor  1  via  a  plurality 
of  burners  (not  shown),  through  which  simul- 
taneously  combustion  air  or  another  oxygen 
source  is  supplied  to  the  fuel  for  partial  com- 
bustion  thereof.  In  the  reactor  1  the  finely  divided 
solids  are  converted  into  product  gas,  ash  and 
slag.  The  slag  is  collected  in  the  bottom  part  of  the 
reactor  vessel  and  can  be  withdrawn  therefrom 
via  known,  not  shown,  withdrawal  systems.  The 
product  gas  with  entrained  fly  ash  is  recovered 
over  the  top  of  the  reactor  1  and  is  caused  to  flow 
through  line  3  towards  separating  means  for 
removing  the  fly  ash  from  the  product  gas.  In  the 
shown  process  scheme  these  separating  means 
consists  of  a  cyclone  4,  into  which  product  gas  is 
tangentially  introduced  to  bring  the  gas  into  a 
swirling  motion.  This  swirl  motion  causes  a 
separation  of  product  gas,  leaving  the  cyclone 
over  the  top  via  line  5  and  fly  ash,  removed  from 
the  bottom  part  of  the  cyclone  through  line  6. 

The  fly  ash  is  subsequently  collected  in  a 
storage  vessel  7  arranged  below  cyclone  4,  and 
from  there  sluiced  out  to  a  further  veesel  8.  This 
vessel  8  is  provided  with  (not  shown)  means,  for 
(de)pressurization  and  for  separating  entrained 
gas  from  the  fly  ash,  for  example  by  aerating  or 
fluidizing  the  mass  of  fly  ash.  The  gas  separation 
is  essential  in  order  to  make  sure  that  no  water 
vapour,  which  might  cause  corrosion  problems, 
will  condense.  The  vessel  8  is  further  provided 
with  a  cooling  jacket  for  cooling  down  the  fly  ash. 
When  the  desired  temperature  and  pressure  have 
been  reached  and  entrained  gas  has  been  suffi- 
ciently  removed  from  the  fly  ash,  the  fly  ash  is 
sluiced  out  from  vessel  8  via  line  10  to  a  mixing 
vessel  9,  provided  with  mixing  means,  such  as  a 
stirring  device.  In  the  mixing  vessel  9  the  fly  ash 
particles  are  mixed  with  solid  fuel  introduced  via 
line  11.  The  so  formed  mixture  of  fly  ash  particles 
and  solid  fuel  is  subsequently  stored  in  a  storage 
vessel  12.  From  said  storage  vessel  12  the  mixture 
is  introduced  into  a  further  vessel  13  provided 
with  (de)pressurizing  means. 

After  the  mixture  has  been  brought  at  the 
reactor  pressure,  the  solid  fuel/fly  ash  mass  is 
sluiced  out  from  said  vessel  13  and  introduced 
into  a  fluidization  vessel  14.  For  further  transport 
of  the  solid  fuel  and  fly  ash,  the  mixture  is 
fluidized  in  said  fluidization  vessel  14  by  intro- 
ducing  a  gaseous  medium  in  the  bottom  part  of 
the  vessel  via  injection  line  15.  The  fluidized  mix- 
ture  of  solid  fuel  and  fly  ash  is  subsequently 
allowed  to  flow  with  gaseous  medium  to  the 
reactor  1  via  line  2  for  partial  combustion  thereof. 
Tests  have  been  carried  out  to  investigate  how  fly 
ash-coal  mixtures  would  fluidize  at  several  fly 
ash/coal  ratios.  It  has  been  found  that  depending 

on  the  type  of  solid  fuel  sufficient  fluidization  of 
the  solid  fuel  with  fly  ash  can  be  obtained  at  a 
quantity  of  fly  ash  of  about  30  per  cent  by  weight 
of  the  total  amount  of  solid  fuel  and  fly  ash  in  the 
fluidization  vessel  14.  In  these  tests  the  solid  fuel 
consisted  of  particles  having  an  average  size  of 
about 50 .  10-6  m,  i.e.  the  normal  size  of solids for 
gasification  in  a  reactor  by  means  of  solid  fuel 
burners. 

The  fluidization  of  pure  fly  ash  is  hardly  poss- 
ible  due  to  the  sticky  nature  of  fly  ash.  When  gas 
is  introduced  into  a  bed  consisting  merely  of  fly 
ash,  channels  will  be  formed  in  the  fly  ash  bed, 
through  which  the  gas  will  escape  without  caus- 
ing  a  significant  suspension  of  the  fly  ash  par- 
ticles  in  the  gas  flow.  This  phenomenon  can  be 
explained from  the fact that fly  ash  particles  easily 
stick  together  so  that  they  could  only  be  brought 
into  a  suspended  condition  at  excessive  gas 
supplies.  When  the  fly  ash  particles  are  mixed 
with  fuel  solids,  the  risk  of  sticking  together  of  the 
fly  ash  particles  is  considerably  reduced, 
especially  if  a  weight  ratio  fly  ash :  fuel  solids  of 
maximal  30 :  70  is  chosen.  In  this  case  the  fly  ash 
particles  will  substantially  behave  like  the  fresh 
fuel  solids,  and  as  a  consequence  thereof  the 
mixture  of  fly  ash  and  solid  fuel  can  be  easily 
fluidized.  The  quantity  of  gas  necessary  for  fluidiz- 
ing  a  mixture  of  fly  ash  and  solid  fuel,  is  substan- 
tially  the  same  as  the  quantity  of  gas  necessary 
for  fluidizing  pure  solid  fuel.  The  so  formed 
homogeneous  mass  of  solid  fuel  and  fly  ash  is 
subsequently  allowed  to  flow  via  line  2  towards 
the  reactor  1. 

In  the  reactor  the  solid  fuel  as  well  as  the  fly  ash 
are  contacted  with  oxygen  in  a  hot  flame  causing 
a  conversion  of  the  solid  fuel  in  valuable  product 
gas,  fly  ash  and  slag  and  a  conversion  of  a  least 
part  of  the  fly  ash  in  product  gas  and  slag.  As  a 
result  thereof  the  total  amount  of  fly  ash  which 
circulates  in  the  process  with  the  shown  flow 
scheme  will  remain  substantially  constant.  The 
reactivity  of  a  solid  fuel/fly  ash  mixture  is  less 
than  that  of  pure  solid  fuel,  since  such  a  mixture 
contains  fewer  volatiles,  less  oxygen  and  more 
ash.  This  drawback  is,  however,  balanced  by  the 
reduced  heat  loss  through  the  reactor  wall  when 
operating  on  solid  fuel  and  fly  ash.  Experiments 
have  shown  that  the  gasification  performance  of  a 
coal/fly  ash  mixture,  in  terms  of  carbon  con- 
version,  thermal  efficiency,  oxygen  requirement 
for  gas  production  was  very  much  comparable  to 
that  of  pure  coal.  Since  the  recycled  fly  ash  con- 
tains  unconverted  carbon,  which  is  at  least  partly 
converted  into  product  gas,  the  proposed  process 
results  in  a  lower  total  solid  fuel  consumption.  A 
reduction  of  the  solid  fuel  consumption  of  about  5 
per  cent  by  weight  for  the  same  gas  production 
can  be  attained. 

During  gasification  of  a  solid  fuel/fly  ash  mix- 
ture,  more  slag  will  be  formed  than  when  gasify- 
ing  pure  solid  fuel.  Care  should  therefore  be  taken 
that  the  system  for  withdrawing  the  slag  from  the 
reactor  bottom  should  be  adapted  to  such  a 
greater  slag  formation. 



The  amount  of fly  ash  produced  in  the  reactor  1 
depends  on  the  type  of  fuel  which  is  gasified  and 
on  the  operating  conditions  in  the  reactor.  When 
using  coal  as  solid  fuel,  the  amount  of  fly  ash  pro- 
duced  will  be  normally  far  below  30  per  cent  by 
weight  of  the  coal,  or  in  other  words  far  below  the 
upper  limit  for  preparing  a  sufficiently  fluidized 
mixture  of  coal  and  fly  ash  in  the  fluidization 
vessel 14. 

If  solid  fuels  generating  more  than  30  per  cent 
by  weight  fly  ash  are  to  be  processed,  steps  are  to 
be  taken  to  reduce  the  amount  of  fly  ash  in  the 
fluidization  vessel  14  to  maintain  a  proper  fly  ash/ 
solid  fuel  ratio  necessary  for  fluidization  of  the 
solid  fuel/fly  ash  mixture.  A  possible  solution 
might  be  for  example  increasing  the  throughput 
of  fresh  solid  fuel  either  or  not  in  combination 
with  intermittently  processing  solid  fuel  with  a 
low fly  ash  production  for  diminishing  the  surplus 
of fly  ash  obtained  from  the  solid  fuel  with  high  fly 
ash  production. 

It  should  be  noted  that  the  composition  of  the 
formed  fly  ash  can  be  examined  for  example  by 
sampling  the  flow  through  line  10,  to  determine 
the  amount  of  oxygen  necessary  for  an  optimal 
gasification  process  in  reactor  1. 

Reference  is  now  made  to  Figure  2  showing  a 
second  flow  scheme  according  to  the  invention. 
In  this  further  scheme  the  mixing  vessel  9  has 
been  replaced  by  a  direct  transport  system  of  fly 
ash  to  the  fluidization  vessel  14.  Fly  ash, 
separated  from  product  gas  and  brought  in  vessel 
8  at  the  operating  pressure  of  reactor  1  is  pneu- 
matically  transported  from  vessel  8  to  a  further 
vessel  20  via  transport  line  21.  For this  transport  a 
carrier  gas,  such  as  for  example  nitrogen  is 
injected  into  line  21  via  an  injector  22.  Vessel  20  is 
formed  by  a  cyclone,  into  which  the  fly  ash  and 
carrier  gas  are  tangentially  introduced.  The  carrier 
gas  separated  from  the  fly  ash  in  cyclone  20  is 
withdrawn  through  line  23.  For  mixing  the  fly  ash 
with  fresh  solid  fuel  the  fly  ash,  collected  in  the 
bottom  part  of  vessel  20,  is  subsequently  dosed  to 
fluidization  vessel  14  via  a  rotary  valve  24  posi- 
tioned  in  a  connecting  line  25. 

To  enable  the  flow  of  fly  ash  through  line  25  the 
fluidization  vessel  14  is  arranged  at  a  lower  level 
than  cyclone  vessel  20  and  at  a  rather  acute  angle 
a  with  respect  to  the  vertical.  The  angle  of 
inclination  with  the  vertical  of  line  25  is  preferably 
not  greater  than  about  20  degrees.  Fresh  solid 
fuel  from  storage  vessel  26,  brought  at  the 
required  reactor  operating  pressure  in  vessel  27, 
is  introduced  via  transfer  line  28  into  the  fludiza- 
tion  vessel  14.  Carrier  gas,  withdrawn  from  line 
23,  is  transported  via  line  29  into  the  bottom  part 
of  vessel  14.  In  this  manner  the  solid  fuel  and  fly 
ash  particles  are  fluidized,  while  these  com- 
ponents  are  simultaneously  mixed  with  one 
another  to  form  a  substantially  homogeneous 
mixture  of  solid  fuel  particles  and  recirculated  fly 
ash  particles.  The  so  formed  mixture  of  solid  and 
fly  ash  particles  is  subsequently  allowed  to  flow 
with  the  gaseous  medium  to  the  reactor  1  via  line 
2. 

It  should  be  noted  that  the  amount  of  fly  ash 
supplied  into  fluidization  vessel  14  can  be  con- 
trolled  by  regulating  rotation  of  rotary  valve  24. 
Further,  the  fly  ash  can  be  continuously  or  inter- 
mittently  dosed  to  vessel  14.  Rotary  valve  24  can 
be  replaced  by  another  suitable  dosing  system, 
such  as  a  set  of  sluicing  valves,  wherein  an 
appropriate  fly  ash  sluicing  volume  is  available 
between  said  valves. 

The  fluidization  vessel  14  is  suitably  provided 
with  a  level  control  system  for  regulating  the  level 
of  solids  in  said  vessel  14.  When  the  minimum 
solids  level  is  reached  due  to  for  example  stag- 
nation  of  the  fly  ash  recycle  or  due  to  a  sudden 
lower  fly  ash  production  a  signal  is  given  to 
increase  the  supply  of  fresh  solid  fuel  from  the 
solid  fuel  storage  vessels,  to  maintain  a  stable 
reactor  operation.  Pressure  losses  occurring  dur- 
ing  the  transport  of  fly  ash  from  the  reactor  1  to 
the  fluidization  vessel  14  can  be  overcome  by 
pressurizing  the  fly  ash  in  one  or  more  of  the  fly 
ash  vessels  in  the  system,  for  example  by  inject- 
ing  gas  into  said  vessel(s).  The  shown  system  for 
fly  ash  recycle  can  be  further  provided  with 
means,  not  shown,  for  sluicing  out  minor 
amounts  of  fly  ash,  which  might  be  necessary 
when  processing  solid  fuel  with  an  excessive  high 
fly  ash  production. 

The  gaseous  medium  for  the  transport  of  fly 
ash  and  the  formation  transport  of  the  solid  fuel 
fly  ash  mixture  from  fluidization  vessel  14  to  the 
reactor  may  be  for  example  a  suitable  inert  gas, 
such  as  nitrogen,  or  cooled  product  gas  produced 
in  the  reactor. 

Finally  it  is  remarked  that  the  reactor  1  may  be 
provided  with  a  plurality  of  burners  for  solid  fuel, 
wherein  a  part  of  these  burners  is  used  in  the 
above  described  recycling  process. 

1.  Process  for  the  partial  combustion  of a finely 
divided  solid  fuel  with  fly  ash  recycle  comprising 
contacting  finely  divided  solid  fuel  with  oxygen  in 
a  hot  flame  in  a  reactor  for  partial  combustion 
thereof,  withdrawing  product  gas  containing  fly 
ash  particles  from  the  reactor,  separating  the  fly 
ash  particles  from  the  product  gas,  mixing  the 
separated  fly  ash  particles  with  finely  divided 
solid  fuel,  forming  a  fluidized  mass  of  fly  ash 
particles  and  solid  fuel  by  introducing  a  gaseous 
medium  therein  and  transporting  the  fluidized 
mass  with  the  gaseous  medium  to  the  reactor  for 
partial  combustion  thereof. 

2.  Process  as  claimed  in  claim  1,  wherein  the 
total  weight  of  fly  ash  particles  in  the  fluidized 
mass  is  at  most  30  per  cent  of  the  total  weight  of 
fly  ash  particles  and  solid  fuel  in  said  mass. 

3.  Process  as  claimed  in  claim  1  or  2,  wherein 
the  gaseous  medium  is  nitrogen  or  cold  product 
gas. 

4.  Process  as  claimed  in  any one  of  the  claims 
1-3,  wherein  the  mixing  and  the  formation  of  a 
fluidized  mass  are  separate  process  steps. 

5.  Process  as  claimed  in  any one  of  the  claims 



1-3,  wherein  the  mixing  and  the  formation  of  a 
fluidized  mass  are  carried  out  in  a  single  step. 

6.  Process  as  claimed  in  claim  4,  wherein  the 
mixing  of  separated  fly  ash  particles  and  solid  fuel 
is  carried  out  in  a  mixing  vessel  internally  pro- 
vided  with  mixing  means,  having  separate  inlet 
means  for  fly  ash  particles  and  solid  fuel  and 
outlet  means  for  the  formed  mixture. 

1.  Verfahren  zur  teilweisen  Verbrennung  eines 
fein  verteilten,  als  Festkörper  vorliegenden  Brenn- 
stoffes,  mit  Flugasche-Kreislauf,  umfassend  das 
Kontaktieren  des  fein  verteilen  festen  Brenn- 
stoffes  mit  Sauerstoff  in  einer  heißen  Flamme  in 
einem  Reaktor  zur  teilweisen  Verbrennung  des- 
selben,  das  Abziehen  von  Produktgas  enthaltend 
Flugascheteilchen  aus  dem  Reaktor,  das  Abtren- 
nen  der  Flugascheteilchen  von  dem  Produktgas, 
das  Vermischen  der  abgetrennten  Flugasche- 
teilchen  mit  dem  fein  verteilten  festen  Brennstoff, 
die  Bildung  einer  fluidisierten  Masse  aus  Flug- 
ascheteilchen  und  festem  Brennstoff  durch  Ein- 
führen  eines  gasförmigen  Mediums  in  diese  und 
Transportieren  der  fluidisierten  Masse  mit  dem 
gasförmigen  Medium  zum  Reaktor  zwecks  teil- 
weiser  Verbrennung  derselben. 

2.  Verfahren  wie  in  Anspruch  1  beansprucht,  in 
welchem  das  Gesamtgewicht  der  Flugasche- 
teilchen  in  der fluidisierten  Masse  höchstens  30% 
des  Gesamtgewichtes  der  Flugascheteilchen  und 
des  festen  Brennstoffes  in  der  genannten  Masse 
beträgt. 

3.  Verfahren  wie  in  Anspruch  1  oder  2  bean- 
sprucht,  in  welchem  das  gasförmige  Medium 
Stickstoff  oder  kaltes  Produktgas  ist. 

4.  Verfahren  wie  in  einem  der  Ansprüche  1  bis  3 
beansprucht  in  welchem  das  Vermischen  und  die 
Bildung  einer  fluidisierten  Masse  getrennte  Ver- 
fahrensstufen  sind. 

5.  Verfahren  wie  in  einem  der  Ansprüche  1  bis  3 
beansprucht,  in  welchem  das  Vermischen  und  die 
Bildung  einer fluidisierten  Masse  in  einer  einzigen 
Verfahrensstufe  durchgeführt  werden. 

6.  Verfahren  wie  in  Anspruch  4  beansprucht,  in 
welchem  das  Vermischen  der  abgetrennten  Flug- 
ascheteilchen  und  des  festen  Brennstoffes  in 
einem  Mischungsbehälter,  der  in  seinem  Inneren 

mit  Mischvorrichtungen  ausgestattet  ist  und 
getrennte  Einlaßöffnungen  für  Flugascheteilchen 
und  festen  Brennstoff  und  Auslaßöffnungen  für 
die  erhaltene  Mischung  enthält,  durchgeführt 
wird. 

1.  Procédé  pour  la  combustion  partielle  d'un 
combustible  solide  très  divisé  avec  recyclage  des 
cendres  volantes,  qui  comprend  la  mise  en 
contact  d'un  combustible  solide  très  divisé  avec 
de  l'oxygène,  dans  une  flamme  chaude,  dans  un 
réacteur  pour  la  combustion  partielle  de  celui-ci, 
le  retrait  du  gaz  de  production  contenant  tes parti- 
cules  de  cendres  volantes  du  réacteur,  la  sépara- 
tion  des  particules  des  cendres  volantes  du  gaz  de 
production,  le  mélange  des  particules  séparées 
de  cendres  volantes  avec  du  combustible  solide 
très  divisé,  la  formation  d'une  masse  fluidisée  de 
particules  de  cendres  volantes  et  de  combustible 
solide  par  l'introduction  dans  celle-ci  d'un  milieu 
gazeux,  et  le  transport  de  la  masse  fluidisée  avec 
le  milieu  gazeux  vers  le  réacteur  pour  sa  com- 
bustion  partielle. 

2.  Procédé  selon  la  revendication  1,  dans  lequel 
le  poids  total  des  particules  de  cendres  volantes 
dans  la  masse  fluidisée  est  d'au  plus  30  pour  cent 
du  poids  total  des  particules  de  cendres  volantes 
et  de  combustible  solide  dans  ladite  masse. 

3.  Procédé  selon  la  revendication  1  ou  2,  dans 
lequel  le  milieu  gazeux  est  l'azote  ou  le  gaz  de 
production  froid. 

4.  Procédé  selon  l'une  quelconque  des  revendi- 
cations  1  à  3,  dans  lequel  le  mélange  et  la  forma- 
tion  d'une  masse  fluidisée  sont  des  étapes  dis- 
tinctes  du  procédé. 

5.  Procédé  selon  l'une  quelconque  des  revendi- 
cations  1  à  3,  dans  lequel  le  mélange  et  la  forma- 
tion  d'une  masse  fluidisée  s'effectuent  en  une 
étape  unique  du  procédé. 

6.  Procédé  selon  la  revendication  4,  dans  lequel 
le  mélange  des  particules  séparées  de  cendres 
volantes  et  du  combustible  solide  s'effectue  dans 
une  cuve  de  mélange  pourvue  à  l'intérieur  de 
moyens  de  mélange,  et  ayant  des  moyens  dis- 
tincts  d'admission  pour  les  particules  de  cendres 
volantes  et  pour  le  combustible  solide  et  des 
moyens  d'évacuation  pour  le  mélange  formé. 
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