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Description 

The  present  invention  relates  to  a  process  for  the 
production  of  a  coal-water  mixture. 

A  coal-water  mixture  (abbreviated  to  CWM  5 
hereinbelow)  can  be  transported  through  a  pipe  like 
liquid  fuel  and  is  widely  used  as  a  fuel  for  a  boiler  or 
a  thermal  power  plant. 

In  the  production  of  CWM,  it  is  important  that  coal 
should  be  pulverized  to  give  a  particle  size  distribution  w 
such  that  small  coal  particles  are  filled  in  spaces 
among  large  coal  particles.  The  process  for  the  pro- 
duction  of  CWM  is  classified  into  the  dry  process,  the 
wet  process  and  the  combined  dry-wet  process 
according  to  the  method  for  the  pulverization  of  coal.  15 

According  to  the  dry  process,  pulverized  coal  par- 
ticles  differing  from  one  another  in  the  particle  size, 
which  are  produced  by  the  dry  pulverization  using  a 
plurality  of  pulverizers,  are  mixed  together  by  control- 
ling  the  mixing  ratio  so  as  to  obtain  a  necessary  par-  20 
tide  size  distribution,  water  is  added  to  the  mixture 
and  the  mixture  is  kneaded  to  obtain  CWM. 

This  process  is  advantageous  in  that  the  power 
cost  for  the  pulverization  is  small  because  the  pulveri- 
zation  is  carried  out  in  a  dried  state,  but  the  pulverized  25 
coal  shows  such  a  strong  water  repellency  that  knead- 
ing  thereof  with  water  is  relatively  difficult,  because 
drying  is  conducted  at  the  same  time  with  the  pulveri- 
zation.  Therefore,  the  dry  process  is  defective  in  that 
a  long  time  and  a  large  power  are  necessary  for  the  30 
kneading  operation. 

According  to  the  wet  process,  in  orderto  eliminate 
the  defect  of  the  dry  process,  that  is,  the  difficulty  in 
kneading  pulverized  coal  with  water,  water  is  added  to 
the  coal  and  pulverization  and  kneading  are  simul-  35 
taneously  carried  out  to  attain  the  production  of  CWM 
at  once. 

However,  in  the  wet  process,  since  pulverization 
and  kneading  are  simultaneously  carried  out,  the  pul- 
verization  speed  is  low  and  a  long  time  is  necessary  40 
for  the  completion  of  the  operation.  Furthermore, 
since  large  quantities  of  balls  etc.  must  be  tumbled  to 
pulverize  the  coal,  the  power  consumption  for  the  pul- 
verization  drastically  increases.  Moreover,  this  pro- 
cess  is  disadvantageous  over  the  dry  process  in  that  45 
since  a  complicated  mill  has  to  be  used,  the  equip- 
ment  cost  increases  and  it  is  technically  difficult  to 
carry  out  the  operation  on  a  large  scale. 

Still  further,  the  particle  size  adjustment  for  inter- 
posing  smaller  coal  particles  among  coal  particles,  50 
which  is  necessary  for  the  production  of  a  high-con- 
centration  slurry  comprising  fine  particles  of  coal  dis- 
persed  in  water  at  a  concentration  of  about  70%,  is 
difficult  in  the  wet  process. 

As  means  for  overcoming  these  disadvantages,  55 
there  has  been  proposed  a  two-step  pulverizing 
method  in  which  wet  pulverization  is  carried  out  once 
at  a  relatively  low  concentration  as  the  preliminary 

pulverization  step  and  water  is  removed  from  the  pul- 
verization  product  before  wet  pulverization  is  carried 
out  again  to  prepare  CWM. 

Although  this  two-step  pulverization  method  is 
one  aiming  at  mitigating  the  long  pulverization  time 
and  large  power  consumption  involved  in  the  one-step 
pulverization  method  in  which  the  production  of  CWM 
is  attained  at  once,  any  substantial  effect  cannot  be 
expected  since  the  dehydrating  step  is  added  prior  to 
the  second  pulverization  step. 

The  combined  dry-wet  process  is  one  aiming  at 
overcoming  the  defects  of  both  the  dry  and  wet  pro- 
cesses.  According  to  this  process,  pulverized  coal 
particles  differing  from  one  another  in  the  particle  size 
are  produced  by  both  the  dry  and  wet  pulverization 
processes,  and  both  the  coal  particles  are  combined 
together  and  kneaded  to  prepare  CWM. 

Although  the  problems  of  each  of  the  dry  and  wet 
processes  can  be  solved  to  some  extent  by  the  com- 
bined  dry-wet  process,  the  defects  of  the  dry  and  wet 
processes  come  to  be  left  intact  though  to  a  slight 
extent  in  another  viewpoint. 

Each  of  the  three  foregoing  processes  for  the  pro- 
duction  of  CWM  has  its  own  defects,  and  none  of  them 
has  been  established  as  an  industrial  process  for  the 
production  of  CWM. 

Under  these  circumstances,  pertinent  manufac- 
turers  are  now  developing  elaborated  and  unique  pro- 
cesses  and  apparatus  of  their  own. 

For  example,  some  of  the  present  inventors  have 
proposed  a  process  in  which  pulverized  coal  having 
a  predetermined  particle  size,  which  has  been 
obtained  through  the  dry  pulverization  process  and 
the  particle  size  adjustment,  is  incorporated  into  a 
mixed-air  jet  pump  (MJP)  water  stream  to  prepare 
CWM  (see  Japanese  Patent  Application  Kokai  Publi- 
cation  No.  62-223296). 

In  this  process,  pulverized  coal  in  hot  air,  the  par- 
ticle  size  of  which  has  been  adjusted,  is  collected  by 
gas-solid  separation  using  a  pulverized  coal  collector 
such  as  a  bag  filter,  stored  in  a  pulverized  coal  bin  and 
introduced  into  an  MJP  water  stream.  Accordingly, 
this  process  is  defective  in  that  the  equipment  cost  is 
relatively  high  and  a  large  area  is  necessary  for  set- 
ting  the  bag  filter. 

Moreover,  in  an  ordinary  dry  coal  pulverizing  mill, 
the  quantity  of  hot  air  used  for  drying  and  classifi- 
cation  of  the  coal  is  so  large  that  the  power  consump- 
tion  and  equipment  cost  of  fans  cannot  be  neglected. 

Furthermore,  since  the  strong  water  repellency  of 
the  pulverized  coal  cannot  be  eliminated  by  the  incor- 
poration  thereof  into  an  MJP  water  stream,  any  homo- 
geneous  high-concentration  slurry  cannot  be  stably 
obtained. 

It  is  a  primary  object  of  the  present  invention  to 
provide  a  process  by  which  the  particle  size  of  pul- 
verized  coal  obtained  by  the  dry  pulverization  process 
can  be  more  easily  adjusted  to  a  predetermined  value 
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and  CWM  can  be  more  easily  produced  while  control- 
ling  a  strong  water  repellency  of  the  dry  pulverized 
coal. 

A  second  object  of  the  present  invention  is  to  pro- 
vide  a  process  for  the  production  of  CWM  in  which  the 
equipment  cost  and  the  power  consumption  for  hot  air 
can  be  reduced. 

Athird  object  of  the  present  invention  is  to  provide 
a  process  for  the  production  of  CWM  in  which  the  elec- 
tric  power  consumption  can  be  reduced,  the  scale  of 
the  equipment  can  be  easily  increased  and  the  plot- 
tage  can  be  reduced. 

In  accordance  with  the  present  invention,  these 
objects  can  be  attained  by  dry-pulverizing  coal  under 
supply  of  hot  air  to  form  pulverized  coal  in  which  the 
proportion  of  particles  having  a  particle  size  smaller 
than  200  is  at  least  90%,  in  which  the  proportion 
of  particles  having  a  size  smaller  than  10  is  10  to 
60%,  and  making  the  pulverized  coal  and  the  hot  air 
sucked  in  an  MJP  water  stream. 

Fig.  1  is  a  process  diagram  illustrating  an  embo- 
diment  of  the  present  invention;  and 
Fig.  2  is  a  partial  side  view  of  the  longitudinal  sec- 
tion  of  an  example  of  the  MJP  used  in  the  present 
invention. 
The  present  invention  will  now  be  described  in 

detail  with  reference  to  the  embodiment  illustrated  in 
the  accompanying  drawings. 

As  shown  in  Fig.  1  ,  coal  is  supplied  into  a  dry  pul- 
verizer  through  a  bunker  1  and  is  pulverized. 

As  the  dry  pulverizer,  there  can  be  used,  for 
example,  a  coarse  mill  2  and  a  fine  mill  3.  Hot  air  is 
sucked  and  supplied  into  these  mills  by  a  vacuum 
generated  by  an  MJP  5.  Coal  is  dried  and  pulverized 
by  this  hot  air,  and  the  particle  size  is  adjusted  by  gas 
flow  classifiers  arranged  in  the  interiors  of  the  mills. 
Thus,  powdered  coals  differing  in  the  particle  size  dis- 
tribution  are  obtained  from  the  coarse  mill  2  and  fine 
mill  3. 

These  two  powdered  coals  are  carried  and  deliv- 
ered  by  hot  air  coming  from  the  mills  2  and  3,  and  sim- 
ultaneously,  they  are  homogeneously  mixed  with 
each  other  to  obtain  a  mixture  of  the  hot  air  with  the 
pulverized  coal  having  the  particle  size  adjusted  such 
that  the  proportion  of  particles  having  a  particle  size 
smaller  than  200  urn  is  at  least  90%  and  the  proportion 
of  particles  having  a  particle  size  smaller  than  10 
is  10  to  60%. 

Any  of  brown  coal,  subbituminous  coal,  bitumin- 
ous  coal  and  anthracite  can  be  used  as  the  coal  in  the 
present  invention.  In  order  to  obtain  a  high-concen- 
tration  slurry,  the  use  of  bituminous  coal  or  anthracite 
having  a  low  water  content  is  preferable. 

The  temperature  of  the  hot  air  used  for  drying  and 
classifying  the  coal  is  generally  150  to  300°  C,  and 
preferably,  the  quantity  of  the  hot  air  for  delivery  of  the 
coal  is  0.2  to  0.6  part  by  weight  per  part  by  weight  of 
the  coal. 

In  an  ordinary  dry  coal  pulverizing  mill,  the  hot  air 
is  used  in  an  amount  of  2  to  10  parts  per  part  by  weight 
of  the  coal.  Accordingly,  in  the  present  invention,  the 
cost  of  the  hot  air  can  be  significantly  lowered. 

5  Since  the  amount  of  the  hot  air  is  small,  the  quan- 
tity  of  coarse  coal  particles  to  be  returned  to  the  pul- 
verizing  mill  by  the  classifier  is  increased.  Thus  the 
pulverized  coal  having  such  a  particle  size  distribution 
that  the  proportion  of  particles  having  a  particle  size 

10  smaller  than  10  is  10  to  60%  can  be  easily 
obtained. 

Although  in  the  embodiment  shown  in  Fig.  1  ,  two 
pulverized  coals  differing  from  each  other  in  the  par- 
ticle  size  distribution  are  obtained  by  using  the  coarse 

15  mill  2  and  fine  mill  3  and  these  coals  are  mixed 
together,  the  present  invention  is  not  limited  to  this 
embodiment.  Indeed,  whenever  pulverized  coal  hav- 
ing  the  predetermined  particle  size  distribution  can  be 
obtained,  the  use  of  one  mill  will  suffice,  or  there  may 

20  be  adoted  a  method  in  which  at  least  three  mills  are 
used  and  the  pulverized  coals  are  mixed  with  one 
another. 

The  above-mentioned  mixture  of  the  hot  air  with 
the  pulverized  coal  having  the  particle  size  adjusted 

25  is  supplied  into  an  MJP  water  stream  and  is  mixed 
with  gas-containing  water  to  form  a  gas-liquid-solid 
mixture. 

The  MJP  water  stream  can  be  formed  by  using  a 
jet  pump  having  a  function  of  incorporating  a  gas  in 

30  high-pressure  jetted  water.  For  example,  a  jet  nozzle 
(MJP)  5  for  the  fluid  delivery,  as  disclosed  in  Japanese 
Patent  Publication  No.  56-13200,  which  is  shown  in 
Fig.  2,  can  be  used. 

In  the  MJP  5,  a  driving  water  supply  nozzle  7  is 
35  connected  to  a  jet  stream  protecting  tube  8  having  an 

inner  diameter  larger  than  the  outer  diameter  of  the 
supply  nozzle  7  through  an  air-introducing  space  9. 
An  air-introducing  tube  10  is  attached  to  one  side  of 
the  space  9.  In  this  Fig.  2,  the  reference  numeral  11 

40  represents  a  check  valve. 
When  this  MJP  5  is  used,  a  gas  can  be  spon- 

taneously  sucked  from  the  vicinity  of  the  driving  water 
supply  nozzle  7  for  jetting  water  to  form  a  mixed 
stream  of  the  gas  and  water,  and  the  pulverized  coal 

45  and  the  hot  air  can  be  sucked  through  a  suction  pipe 
12  by  a  vacuum  generated  by  this  mixed  stream. 

Even  if  the  jetting  speed  of  driving  water  is 
increased,  no  cavitation  phenomenon  is  caused  in  the 
outer  peripheral  portion  of  the  water-jetting  nozzle, 

so  and  therefore  the  sucking  force  can  be  elevated  to  an 
optional  level.  If  the  sucking  force  is  increased,  the 
action  of  kneading  the  mixed  gas  stream  with  the 
sucked  pulverized  coal  is  increased,  so  that  the  pul- 
verized  coal  can  be  efficiently  dispersed  in  a  small 

55  amount  of  water. 
As  the  driving  water  for  the  MJP  5,  water  is  ordi- 

narily  supplied  to  the  pump  5  by  means  of  a  high 
pressure  pump  4.  According  to  a  preferred  embodi- 
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ment,  water  having  a  surface  active  agent  incorpo- 
rated  therein  is  supplied  to  the  pump  4,  and  most  pref- 
erably,  water  having  a  pH  value  adjusted  by  the 
addition  thereto  of  a  pH  adjusting  agent  and  a  surface 
active  agent  is  used. 

The  addition  of  a  surface  active  agent  makes  it 
possible  to  obtain  a  slurry  having  a  given  water  con- 
tent  and  a  low  viscosity,  for  example,  high-concen- 
tration  CWM  having  a  viscosity  of  about  1000  cP 
(about  1  Pa.s  which  is  regarded  as  the  limit  for  the 
delivery  by  a  pump. 

When  the  pH  value  of  CWM  is  adjusted  by  adding 
a  pH  adjusting  agent,  the  function  of  the  surface  active 
agent  to  disperse  the  pulverized  coal  can  be  suffi- 
ciently  exerted. 

Any  of  cationic,  anionic,  non  ionic  and  amphoteric 
surface  active  agents  may  be  used  as  the  surface 
active  agent,  among  which  anionic  and  nonionic  sur- 
face  active  agents  are  especially  preferably  used. 

Examples  of  the  anionic  surface  active  agent 
which  can  be  used  include  ligninsulfonic  acid  salts, 
naphthalenesulfonic  acid  salts,  alkylnaphthalenesul- 
fonic  acid  salts,  alkylbenzenesulfonic  acid  salts,  for- 
maldehyde  condensates  of  these  sulfonic  acid  salts, 
polyoxyalkylene  alkylphenyl  ether  sulfates, 
polyoxyalkylene  alkyl  ether  sulfates,  polyoxyalkylene 
polyhydric  alcohol  ether  sulfates,  alkyl  sulfate  salts, 
fatty  acid  salts,  polyacrylicacid  salts,  polymethacrylic 
acid  salts,  polystyrenesulfonic  acid  salts,  and  salts  of 
copolymers  of  a  polymerizable  carboxylic  acid  (such 
as  acrylic  acid,  methacrylic  acid  or  maleic  anhydride) 
with  a  vinyl  compound  (such  as  an  a-olefin  or 
styrene). 

Examples  of  the  nonionic  surface  active  agent 
which  can  be  used  include  polyoxyalkylene  alkyl 
ethers,  polyoxyalkylene  alkylamines,  polyoxyal- 
kylene  fatty  acid  amides,  polyoxyalkylene  polyhydric 
alcohol  ethers,  polyoxyalkylene  fatty  acid  esters, 
polyoxyalkylene  polyhydric  alcohol  fatty  acid  esters 
and  polyhydric  alcohol  fatty  acid  esters. 

Alkylbetaines  and  alkylglycines  can  be  used  as 
the  amphoteric  surface  active  agent. 

Examples  of  the  cationic  surface  active  agent 
which  can  be  used  include  quaternary  ammonium 
salts  such  as  alkyltrimethylammonium  halides,  dial- 
kyldimethylammonium  halides,  trialkylmethylam- 
monium  halides,  alkyldimethylbenzylammonium 
halides,  alkylpyridinium  halides  and  alkylquinolium 
halides,  and  amine  salts  such  as  amine  acetates  and 
amine  hydrohalides. 

The  amount  of  the  surface  active  agent  used 
depends  on  whether  or  not  it  is  used  in  combination 
with  an  alkaline  substance  as  the  pH  adjusting  agent 
which  will  be  described  hereinafter.  It  is  preferred  that 
the  surface  active  agent  be  used  in  an  amount  of  0.05 
to  3%  by  weight,  especially  0.1  to  1%  by  weight, 
based  on  the  coal  in  the  mixture. 

If  the  amount  of  the  surface  active  agent  used  is 

too  small  and  below  the  above-mentioned  range,  no 
sufficient  dispersion  can  be  attained  and  any  high- 
concentration  slurry  cannot  be  obtained.  On  the  con- 
trary,  if  the  amount  of  the  surface  active  agent  is  too 

5  large  and  exceeds  the  above-mentioned  range,  no 
further  improvement  in  the  pulverized  coal  dispersing 
effect  can  be  expected  and  the  process  becomes 
economically  disadvantageous. 

If  an  alkaline  substance  is  used  in  combination 
10  with  the  surface  active  agent,  the  amount  of  the  sur- 

face  active  agent  can  be  reduced. 
Although  a  mixture  comprising  a  plurality  of  sur- 

face  active  agents  can  be  used,  the  combined  use  of 
a  cationic  surface  active  agent  and  an  anionic  surface 

15  active  agent  should  be  avoided,  and  surface  active 
agents  should  be  combined  so  that  the  stability  of  the 
pulverized  coal  slurry  and  the  effect  of  reducing  the 
viscosity  are  not  reduced. 

In  the  present  invention,  alkaline  substances 
20  such  as  sodium  hydroxide,  potassium  hydroxide,  cal- 

cium  hydroxide,  ammonia  or  lower  amines  can  be 
used  as  the  pH  adjusting  agent. 

The  amount  of  the  alkaline  substance  added  is 
such  that  the  pH  value  of  the  slurry  is  3  to  12,  prefer- 

25  ably  6  to  1  0.  In  other  words,  the  amount  of  the  alkaline 
substance  is  0.02  to  2%  by  weight,  preferably  0.04  to 
0.5%  by  weight,  based  on  the  coal  in  the  mixture. 

If  this  amount  is  too  small  and  below  the  above- 
mentioned  range,  the  dispersing  capacity  of  the  sur- 

30  face  active  agent  is  not  sufficiently  attained  and  any 
high-concentration  slurry  cannot  be  obtained.  On  the 
contrary,  if  it  is  too  large  and  exceeds  the  above-men- 
tioned  range,  no  further  improvement  in  the  effect  can 
be  expected,  so  that  the  process  becomes  economi- 

35  cally  disadvantageous  and  a  combustion  furnace  is 
corroded  because  of  a  high  pH  value  in  the  combus- 
tion  of  the  slurry. 

The  method  of  using  the  surface  active  agent  and 
the  pH  adjusting  agent  is  not  particularly  critical.  How- 

40  ever,  there  is  generally  adopted  a  method  in  which 
they  are  added  prior  to  the  supply  to  the  pump  4  as 
shown  in  Fig.  1,  a  method  in  which  these  agents  are 
added  into  driving  water  of  the  MJP  5  in  advance,  or 
a  method  in  which  these  agents  are  added  to  coal. 

45  Examples  of  the  gas  used  for  the  delivery  of  the 
pulverized  coal  and  for  the  mixing  of  the  coal  with 
water  while  being  spontaneously  sucked  in  the  MJP 
5  include  not  only  air  but  also  incombustible  gases 
such  as  nitrogen,  carbon  dioxide,  helium  and  xenon. 

so  From  the  economic  viewpoint,  the  use  of  air,  nitrogen 
or  carbon  dioxide  is  preferable. 

The  gas-solid-liquid  mixture  is  supplied  into  a 
gas-solid-liquid  separator  6,  and  desired  CWM  is 
obtained  at  the  bottom  of  the  separator  6. 

55  The  present  invention  will  now  be  described  in 
detail  with  reference  to  the  following  Example. 

4 
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Example: 

CWM  was  produced  according  to  the  steps 
shown  in  Fig.  1. 

At  first,  coal  (Saxonvale  coal)  was  supplied  at  a  5 
predetermined  ratio  (2/1)  to  a  coarse  mill  2  at  a  feed 
rate  of  28  kg/hr  and  a  fine  mill  3  at  a  feed  rate  of  14 
kg/hrfrom  a  coal  bunker  1  (having  a  capacity  of  2  m3), 
and  the  coal  was  dried  by  hot  air  sucked  by  an  MJP 
5  and  simultaneously  dry-pulverized.  The  particle  size  10 
of  the  pulverized  coal  was  adjusted  by  gas  flow  clas- 
sifiers  arranged  in  the  interiors  of  the  mills.  Thus,  two 
kinds  of  pulverized  coals  differing  from  each  other  in 
the  particle  size  distribution  were  produced  at  a  total 
rate  of  40  kg/hr.  15 

The  pulverized  coals  were  delivered  in  a  state  of 
being  carried  on  a  hot  air  flow  and  simultaneously 
were  homogeneously  mixed,  whereby  there  was 
obtained  pulverized  coal  in  which  the  proportion  of 
particles  having  a  particle  size  smaller  than  200  urn  20 
was  at  least  98%,  in  which  the  proportion  of  particles 
having  a  particle  size  smaller  than  10  was  36%. 
The  flow  rate  of  the  hot  air  was  about  1  5  Nm3/hr. 

The  mixture  of  the  pulverized  coal  with  the  air  was 
supplied  into  an  MJP  water  stream  to  obtain  a  gas-so-  25 
lid-liquid  mixture. 

The  driving  water  of  the  pump  5  was  high-pres- 
sure  water  (10  f/hr)  of  a  pH  of  9  containing  sodium  salt 
of  a  naphthalenesulfonic  acid/formaldehyde  conden- 
sate  and  sodium  hydroxide  in  amounts  of  0.9%  by  30 
weight  and  0.1%  by  weight  as  effective  components 
based  on  the  coal,  respectively.  While  a  small  amount 
of  air  was  sucked  from  the  vicinity  of  the  nozzle,  the 
pulverized  coal  was  kneaded  with  the  high-speed 
MJP  water  stream.  The  resulting  gas-solid-liquid  mixt-  35 
ure  was  introduced  into  a  gas-solid-liquid  separator  6 
and  CWM  was  obtained  from  the  bottom  thereof. 

The  obtained  CWM  had  a  concentration  of  70.3% 
and  a  viscosity  of  962  cP  (0,962  Pa.s  -1)  at  20°  C. 
Even  after  the  storage  for  2  weeks,  no  sedimentation  40 
of  the  coal  was  observed  to  reveal  that  the  CWM  is  a 
stable  fluid. 

As  is  apparent  from  the  foregoing  description, 
according  to  the  present  invention,  since  the  pul- 
verized  coal  can  be  incorporated  together  with  the  hot  45 
air  into  an  MJP  water  stream,  a  bag  filteror  the  like  can 
be  omitted  and  the  equipment  cost  can  be  reduced. 
Moreover,  since  the  coal  can  be  pulverized  and  clas- 
sified  by  using  the  hot  air  in  an  amount  smaller  than 
that  in  the  conventional  dry  pulverizing  mill,  the  cost  50 
of  the  hot  air  can  be  reduced. 

Furthermore,  since  the  pulverized  coal  is  incorpo- 
rated  in  an  MJP  water  stream  having  a  surface  active 
agent  incorporated  therein  and  having  a  high-speed 
kneading  capacity,  slurrying  can  be  accomplished  55 
completely  in  a  very  short  time.  Accordingly,  the  pre- 
sent  invention  is  advantageous  in  that  the  energy  con- 
sumption  for  slurrying  can  be  reduced. 

For  example,  in  the  feasibility  study  of  a  large- 
scale  apparatus  based  on  the  present  invention, 
when  the  process  of  the  present  invention  is  carried 
out  by  using  Saxonvale  coal,  the  power  consumption 
is  29  kwh  per  ton  of  the  slurry,  so  that  it  can  be  greatly 
reduced  as  compared  with  the  one  required  in  the  pro- 
duction  of  a  slurry  according  to  the  wet  process. 

Moreover,  since  the  coal  is  pulverized  according 
to  the  dry  process,  the  power  consumption  can  be 
reduced  as  compared  with  the  one  required  in  the 
conventional  wet  pulverization  process  using  large 
balls  and  the  scale  of  the  process  can  be  increased 
easily.  Still  further,  since  the  pulverizer  is  of  a  longitu- 
dinal  type,  it  can  be  constructed  at  a  small  plottage. 

Since  the  dry  pulverizer  does  not  have  any  spe- 
cial  structure  unlike  the  wet  pulverizer,  the  equipment 
cost  can  be  reduced. 

In  the  coal-water  mixture  of  the  present  invention, 
though  the  coal  concentration  is  as  high  as  about 
70%,  the  coal  can  be  stably  suspended  in  water  and 
solid  coal  can  be  handled  as  if  it  were  a  fluid. 

Therefore,  the  coal-water  mixture  obtained 
according  to  the  present  invention  can  be  used  as  fuel 
same  conveniently  as  heavy  fuel  oil. 

Claims 

1  .  A  process  for  the  production  of  a  coal-water 
mixture,  which  comprises  dry-pulverizing  coal  under 
supply  of  hot  air  to  form  pulverized  coal  in  which  the 
proportion  of  particles  having  a  particle  size  smaller 
than  200  urn  is  at  least  90%,  in  which  the  proportion 
of  particles  having  a  particle  size  smaller  than  1  0  urn 
is  10  to  60%,  and  making  the  pulverized  coal  and  the 
hot  air  sucked  in  a  mixed-air  water  jet  stream. 

2.  A  process  according  to  claim  1  ,  wherein  the  pul- 
verized  coal  is  one  produced  by  mixing  coarse  coal 
and  fine  coal  formed  by  dry  pulverization  under  supply 
of  the  hot  air. 

3.  A  process  according  to  claim  1,  wherein  the 
amount  of  the  hot  air  is  0.2  to  0.6  part  by  weight  per 
part  by  weight  of  the  coal. 

4.  A  process  according  to  claim  1,  wherein  the 
mixed-air  water  jet  stream  is  formed  by  supplying  driv- 
ing  water  to  an  air-mixing  jet  pump. 

5.  A  process  according  to  claim  4,  wherein  the 
driving  water  contains  a  surface  active  agent. 

6.  A  process  according  to  claim  4,  wherein  the 
driving  water  contains  a  surface  active  agent  and  a  pH 
adjusting  agent. 

7.  A  process  according  to  claim  5  or  6,  wherein  the 
surface  active  agent  is  at  least  one  member  selected 
from  the  group  consisting  of  cationic,  anionic, 
nonionic  and  amphoteric  surface  active  agents. 

8.  A  process  according  to  claim  5  or  6,  wherein  the 
surface  active  agent  is  used  in  an  amount  of  0.05  to 
3%  by  weight  based  on  the  coal  in  the  mixture. 

5 
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9.  A  process  according  to  claim  6,  wherein  the  pH 
adjusting  agent  is  an  alkaline  substance. 

10.  A  process  according  to  claim  6,  wherein  the 
pH  adjusting  agent  is  used  in  an  amount  of  0.02  to  2% 
by  weight  based  on  the  coal  in  the  mixture. 

Patentanspruche 

1.  Verfahren  zur  Herstellung  eines  Kohle-Was- 
ser-Gemisches,  bei  dem  man  Kohle  unterZufuhrvon 
Heililuft  trocken  pulverisiert,  urn  pulverisierte  Kohle 
zu  bilden,  in  welcher  der  Teilchenanteil  mit  einer  Teil- 
chengrolie  kleiner  als  200  urn  wenigstens  90  %  ist 
und  in  welcher  der  Teilchenanteil  mit  einer  Teilchen- 
grolie  kleiner  als  10  ^m  10  bis  60  %  ist,  und  die  pul- 
verisierte  Kohle  und  die  Heililuft  in  einen  gemischten 
Luft-Wasser-Strahlstrom  saugen  lalit. 

2.  Verfahren  nach  Anspruch  1  ,  bei  dem  die  pulve- 
risierte  Kohle  eine  solche  ist,  die  durch  Vermischen 
von  grober  Kohle  und  feiner  durch  trockenes  Pulveri- 
sieren  gebildeter  Kohle  unter  Zufuhr  der  Heililuft 
erzeugt  wurde. 

3.  Verfahren  nach  Anspruch  1  ,  bei  dem  die  Menge 
der  Heililuft  0,2  bis  0,6  Gewichtsteile  je  Gewichtsteile 
der  Kohle  ist. 

4.  Verfahren  nach  Anspruch  1,  bei  dem  der 
gemischte  Luft-Wasser-Strahlstrom  durch  Zufuhrung 
von  Antriebswasser  zu  einer  Luftmisch-Strahlpumpe 
gebildet  wird. 

5.  Verfahren  nach  Anspruch  4,  bei  dem  das 
Antriebswasser  ein  oberflachenaktives  Mittel  enthalt. 

6.  Verfahren  nach  Anspruch  4,  bei  dem  das 
Antriebswasser  ein  oberflachenaktives  Mittel  und  ein 
pH-einstellendes  Mittel  enthalt. 

7.  Verfahren  nach  Anspruch  5  oder6,  bei  dem  das 
oberflachenaktive  Mittel  wenigstens  eines  aus  der 
Gruppe  ist,  die  aus  kationischen,  anionischen,  nich- 
tionischen  und  amphoteren  oberflachenaktiven  Mit- 
tel  n  besteht. 

8.  Verfahren  nach  Anspruch  5  oder6,  bei  dem  das 
oberflachenaktive  Mittel  in  einer  Menge  von  0,05  bis 
3  Gew.-%,  bezogen  auf  die  Kohle  in  dem  Gemisch, 
verwendet  wird. 

9.  Verfahren  nach  Anspruch  6,  bei  dem  das  pH- 
einstellende  Mittel  eine  alkalische  Substanz  ist. 

10.  Verfahren  nach  Anspruch  6,  bei  dem  das  pH- 
einstellende  Mittel  in  einer  Menge  von  0,02  bis  2 
Gew.-%,  bezogen  auf  die  Kohle  in  dem  Gemisch,  ver- 
wendet  wird. 

de  taille  particulate  inferieure  a  200  micrometres  est 
d'au  moins  90  %  et  la  proportion  de  particules  de  taille 
particulate  inferieure  a  1  0  micrometres  est  de  1  0  a  60 
%,  et  oil  Ton  aspire  le  charbon  pulverise  et  I'airchaud 

5  dans  un  courant  mixte  air-eau. 
2.  Procede  selon  la  revendication  1,  dans  lequel 

le  charbon  pulverise  est  produit  par  melange  d'un 
charbon  grassier  et  d'un  charbon  fin  dont  la  formation 
est  realisee  par  pulverisation  a  sec  sous  alimentation 

10  enairchaud. 
3.  Procede  selon  la  revendication  1,  dans  lequel 

la  quantite  d'air  chaud  est  de  0,2  a  0,6  parties  en  poids 
par  partie  en  poids  de  charbon. 

4.  Procede  selon  la  revendication  1,  dans  lequel 
15  le  courant  mixte  air-eau  est  forme  en  fournissant  de 

I'eau  d'entraTnement  a  une  pompe  a  jets  mixtes. 
5.  Procede  selon  la  revendication  4,  dans  lequel 

I'eau  d'entraTnement  contient  un  agent  de  surface 
actif. 

20  6.  Procede  selon  la  revendication  4,  dans  lequel 
I'eau  d'entraTnement  contient  un  agent  de  surface 
actif  et  un  agent  de  reglage  de  pH. 

7.  Procede  selon  la  revendication  5  ou  6,  dans 
lequel  I'agent  de  surface  actif  est  au  moins  un  element 

25  choisi  dans  le  groupe  forme  par  les  agents  de  surface 
actifs  cationiques,  anioniques,  non-ioniques  et 
amphoteres. 

8.  Procede  selon  la  revendication  5  ou  6,  dans 
lequel  I'agent  de  surface  est  utilise  a  raison  de  0,05  a 

30  3  %  en  poids  par  rapport  au  charbon  du  melange. 
9.  Procede  selon  la  revendication  6,  dans  lequel 

I'agent  de  reglage  du  pH  est  une  substance  alcaline. 
10.  Procede  selon  la  revendication  6,  dans  lequel 

I'agent  de  reglage  du  pH  est  utilise  a  raison  de  0,02 
35  a  2  %  en  poids  par  rapport  au  charbon  du  melange. 

40 

45 

50 

Revendications 

1  .  Procede  de  production  d'un  melange  charbon-  55 
eau,  qui  comprend  la  pulverisation  a  sec  du  charbon 
sous  alimentation  en  air  chaud  afin  de  former  du  char- 
bon  pulverise  dans  lequel  la  proportion  de  particules 
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