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Description 

This  invention  relates  to  a  metallic  vapor  con- 
denser  for  use  in  recovering,  in  the  form  of  molten 
metal,  a  metal  which  has  a  medium  boiling  point  be-  5 
tween  a  high  and  a  low  boiling  points  and  which  may 
be,  for  example,  zinc  (Zn),  cadmium  (Cd),  lead  (Pb), 
or  the  like. 

In  general,  a  metal,  such  as  zinc,  cadmium,  lead, 
is  used  in  a  dry  battery  and  the  like  in  large  quanti-  w 
ties.  As  well  known,  such  a  metal  has  a  medium  boil- 
ing  point  between  600°C  and  2000°C  and  may  be  re- 
ferred  to  as  a  medium  boiling  point  metal.  Heretofore, 
it  is  a  recent  trend  that  the  metal  is  recovered  to  re- 
cycle  or  reuse  the  metal.  For  this  purpose,  a  method  15 
is  adopted  such  that  vapor  of  the  medium  boiling 
point  metal  is  quickly  cooled  or  quenched  to  be  recov- 
ered  as  molten  metal.  More  particularly,  the  medium 
boiling  point  metal  is  once  reduced  and  vaporized  to 
be  thereafter  absorbed  and  condensed  in  a  metal  20 
bath  formed  by  the  same  metal  by  the  use  of  a  pyro- 
metallurgical  refining  technique.  As  a  result,  the  metal 
is  recovered  in  the  form  of  molten  metal. 

Herein,  it  is  to  be  noted  that  vapor  of  the  medium 
boiling  point  metal  tends  to  be  easily  reoxidized  even  25 
in  a  high  reducing  atmosphere.  In  order  to  avoid  such 
reoxidization  of  the  molten  metal,  a  shock  chilling 
method  has  been  practically  enforced  and  has  been 
classified  into  first  and  second  methods  as  men- 
tioned  hereinunder.  30 

According  to  the  first  method,  the  vapor  of  the 
medium  boiling  point  metal  is  introduced  into  a  con- 
denser  together  with  a  reducing  gas  of,  for  example, 
CO  with  the  vapor  kept  at  a  partial  pressure  and  a 
temperature  at  which  no  oxidation  of  such  metal  va-  35 
por  takes  place.  The  vapor  is  thereafter  brought  into 
contact  with  a  metal  bath  kept  at  a  temperature  which 
is  slightly  higher  than  a  freezing  point  of  the  metal. 

The  metal  vapor  is  introduced  into  a  metal  bath 
in  such  a  method  wherein  the  metal  vapor  is  dis-  40 
persed  into  the  liquid  metal  bath  by  means  of  a  sub- 
merged  nozzle  or  an  opening  to  form  vapor  bubbles 
in  the  bath  (bubbler  type). 

In  the  second  method,  a  condenser  is  used  which 
comprises  a  splash  chamber,  a  liquation  sump,  and  a  45 
casting  bath.  Specifically,  a  metal  bath  is  mechani- 
cally  agitated  within  the  splash  chamber  to  cause 
splashes  of  metal  liquid  droplets  to  occur.  In  this  sit- 
uation,  metallic  vapor  of  metal  of  the  medium  boiling 
point  is  captured  in  the  splash  chamber  which  is  being  50 
quickly  brought  into  contact  with  the  liquid  metal.  Con- 
sequently,  the  metallic  vapor  is  condensed  into  the 
metal  bath  in  the  form  of  molten  metal.  Subsequently, 
the  molten  metal  is  cooled  and  is  fed  to  the  skimming 
sump  to  remove  dross  and  dust  which  may  be  called  55 
impurities.  The  molten  metal  is  further  introduced 
into  the  liquation  sump  so  as  to  separate  impurities, 
such  as  a  hard  metal,  which  is  an  iron  alloy.  After  re- 

moval  of  the  dross  and  dust,  the  molten  metal  is  re- 
served  in  the  casting  bath. 

Inasmuch  as  the  molten  metal  is  finally  reserved 
in  the  casting  bath  in  the  second  method,  it  often  hap- 
pens  that  the  molten  metal  is  solidified  before  it  is  tak- 
en  out  from  the  casting  bath  to  be  cast  into  an  ingot 
in  the  case  where  the  condenser  is  small  in  size  and 
the  heat  loss  thereof  is  relatively  high. 

More  specifically,  if  the  second  method  is  used 
for  processing  used  dry  batteries  and/or  dust,  a  quan- 
tity  of  recovery  of  the  medium  boiling  point  metal  may 
be  comparatively  as  small  as  60  kg/hour  and  a  com- 
paratively  large  amount  of  dross  takes  place.  Under 
the  circumstances,  application  of  the  second  method 
to  such  processing  results  in  an  excessive  increase 
of  a  thermal  loss. 

GB-A-  620  644  discloses  a  zinc  vapor  condenser 
according  to  the  preamble  of  claim  1. 

It  is  an  object  of  this  invention  to  provide  a  met- 
allic  vapor  condenser  with  a  small  thermal  loss  and 
which  is  capable  of  readily  removing  dust  and  dross, 
which  occurs  in  a  splash  chamber  and  wherein  mol- 
ten  metal  is  not  easily  solidified  which  is  captured  or 
absorbed  in  a  metal  bath. 

This  object  is  solved  with  the  features  of  the 
claim  1. 

Preferred  embodiments  are  disclosed  in  the  de- 
pendent  claims  2-6. 

A  metallic  vapor  condenser  as  described  herein- 
after  is  applicable  for  use  in  recovering  metallic  vapor 
of  a  predetermined  metal  in  the  form  of  a  liquid  metal. 
The  metallic  vapor  condenser  comprises  a  splash 
chamber  into  which  the  metallic  vapor  is  introduced 
and  caught  in  droplets  generated  by  mechanically 
agitating  a  metal  bath,  to  bring  the  metallic  vapor  into 
vapor-liquid  contact  with  the  liquid  metal,  and  to  ab- 
sorb  and  condense  the  metallic  vapor  into  the  metal 
bath  in  the  form  of  the  molten  metal  accompanied  by 
dust  and  dross,  a  skimming  sump  which  communi- 
cates  with  the  splash  chamber  through  a  first  com- 
municating  conduit  to  move  the  liquid  metal  from  the 
splash  chamber  to  the  skimming  sump  and  to  remove 
the  dust  and  dross  from  the  liquid  metal  moved  to  the 
skimming  sump,  a  cooling  sump  which  communicates 
with  the  skimming  sump  through  a  second  communi- 
cating  conduit  and  into  which  the  liquid  metal  is  intro- 
duced  from  the  skimming  sump  with  the  dust  and 
dross  removed,  to  cool  the  liquid  metal  and  to  remove 
an  impurity,  such  as  a  hard  metal,  having  a  specific 
gravity  heavier  than  the  liquid  metal,  a  casting  bath 
which  communicates  with  the  cooling  sump  through 
a  third  communicating  conduit  and  with  the  splash 
chamber  through  a  fourth  communicating  conduit. 
The  casting  bath  functions  as  a  reservoir  from  which 
a  part  of  the  liquid  metal  supplied  from  the  cooling 
sump  is  ladled  out  as  a  product.  The  remainder  of  the 
liquid  metal  in  the  casting  bath  returns  into  the  splash 
chamber  through  the  fourth  communicating  conduit. 
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The  invention  will  be  described  in  detail  in  connection 
with  the  drawings  in  which 

Fig.  1  shows  a  schematic  plan  view  of  a  metallic 
vapor  condenser  according  to  a  preferred  em- 
bodiment  of  this  invention; 
Fig.  2  is  a  sectional  view  taken  along  a  line  2-2 
shown  in  Fig.  1; 
Fig.  3  is  another  sectional  view  taken  along  a  line 
3-3  shown  in  Fig.  1;  and 
Fig.  4  is  a  sectional  view  of  a  modification  of  a 
cooling  sump  which  is  applicable  to  the  metallic 
vapor  condenser  illustrated  in  Figs.  1  through  3. 
Referring  to  Figs.  1  through  3,  a  metallic  vapor 

condenser  according  to  a  preferred  embodiment  of 
this  invention  is  preferably  used  as  a  condenser  proc- 
essing  a  zinc  containing  dust  which  is  generated  in  an 
electric  arcfurnace  for  steel  production  ora  condens- 
er  processing  used  dry  batteries.  The  illustrated  con- 
denser  is  capable  of  recovering,  in  the  form  of  molten 
metal,  a  metal,  such  as  zinc,  lead,  cadmium,  having 
a  medium  boiling  point  lower  than  2000°C  by  con- 
densing  a  medium  boiling  point  metal  vapor.  As  illu- 
strated  in  Fig.  1,  the  metallic  vapor  condenser  com- 
prises  a  splash  chamber  11,  a  skimming  sump  12,  a 
cooling  sump  1  3,  a  casting  bath  14,  and  a  subsidiary 
chamber  15  all  of  which  communicate  with  one  an- 
other  in  a  manner  to  be  described  later  in  detail.  In 
Figs.  1  through  3,  each  of  the  splash  chamber  11,  the 
skimming  sump  12,  the  cooling  sump  13,  the  casting 
bath  14,  and  the  subsidiary  chamber  15  has  a  bottom 
and  a  wall  which  stands  upright. 

As  shown  in  Figs.  1  and  2,  the  splash  chamber  11 
has  a  gas  inlet  16  attached  to  a  right  hand  side  end  of 
the  illustrated  splash  chamber  11  in  Figs.  1  and  2  and 
a  cover  plate  18.  Through  the  gas  inlet  16,  a  medium 
boiling  point  metal  vapor  is  introduced  together  with 
a  reducing  gas,  such  as  CO,  into  the  splash  chamber 
11  in  the  direction  as  shown  by  an  arrow  A.  The  re- 
ducing  gas  is  discharged  from  a  gas  outlet  17  attach- 
ed  to  a  lefthand  upper  portion  of  the  cover  plate  18, 
in  the  direction  as  shown  by  an  arrow  B  in  Fig.  3.  In 
a  center  portion  of  the  splash  chamber  11  ,  a  rotor  20 
is  positioned  and  is  mechanically  coupled  to  a  motor 
21,  as  illustrated  in  Fig.  3.  In  the  example  being  illu- 
strated,  let  the  rotor  20  be  rotated  by  the  motor  21 
clockwise,  as  depicted  at  an  arrow  24  in  Fig.  1. 

Herein,  a  metal  bath  reserved  in  the  splash 
chamber  11  as  illustrated  in  Fig.  3  is  brought  into  con- 
tact  with  the  rotor  20.  Agitation  of  the  metal  bath  caus- 
es  splashes  of  liquid  metal  droplets  to  occur  in  the 
splash  chamber  11.  In  addition,  the  metal  bath  is 
formed  by  liquid  metal  of  a  medium  boiling  point  met- 
al.  In  this  situation,  when  the  rotor  20  is  rotated,  the 
metal  bath  is  agitaged  to  cause  a  flow  to  occur  in  the 
metal  bath  in  a  rotation  direction  of  the  rotor.  As  a  re- 
sult,  the  medium  boiling  point  metal  vapor  is  brought 
into  contact  with  the  droplets  and  is  absorbed  and 
condensed  as  the  molten  metal  in  the  metal  bath  held 

in  the  splash  chamber  11  .  The  above-mentioned  con- 
tact  may  be  called  vapor-liquid  contact. 

In  this  event,  it  is  to  be  noted  that  the  medium 
boiling  point  metal  vapor  may  often  include  dust  intro- 

5  duced  from  the  gas  inlet  17  and  may  not  completely 
be  condensed  with  dross  formed  in  the  splash  cham- 
ber  11.  Consequently,  the  dross  and  dust  may  float 
on  a  surface  of  the  metal  bath  because  the  dross  and 
dust  is  generally  light  in  weight  as  compared  with  the 

10  medium  boiling  point  metal.  Under  the  circumstanc- 
es,  when  the  rotor  is  rotated  clockwise,  as  shown  in 
Fig.  1  ,  the  dross  and  dust  tends  to  be  gathered  at  spe- 
cific  areas  of  the  splash  chamber  11,  i.e.,  the  areas 
adjacent  to  corners  of  the  splash  chamber  11  which 

15  are  depicted  at  Ar1  and  Ar2  when  the  rotor  20  is  ro- 
tated  clockwise. 

Taking  the  above  into  consideration,  the  splash 
chamber  11  communicates  with  the  skimming  sump 
12  through  a  first  communicating  conduit  26  which  is 

20  shown  by  a  broken  line  in  Fig.  1  and  which  is  attached 
to  the  portion  adjacent  to  the  specific  area  Ar1  .  Spe- 
cifically,  the  first  communicating  conduit  26  has  a 
bottom  flush  with  the  bottoms  of  the  splash  chamber 
11  and  the  skimming  sump  12. 

25  When  the  rotor  20  is  rotated,  the  liquid  metal  is 
forced  to  be  sent  to  the  skimming  sump  12  along  a  di- 
rection  indicated  at  D1  in  Fig.  1.  Thus,  a  flow  of  the 
liquid  metal  is  introduced  from  the  splash  chamber  11 
to  the  skimming  sump  12  through  the  first  communi- 

30  eating  conduit  26,  together  with  the  dust  and  dross 
floating  on  the  liquid  metal.  In  the  skimming  sump  12, 
the  dust  and  dross  is  skimmed  from  the  liquid  metal 
in  a  known  manner  to  be  removed  therefrom.  In  any 
event,  a  metal  bath  is  left  in  the  skimming  sump  12 

35  with  the  dust  and  dross  mostly  removed. 
The  skimming  sump  12  communicates  with  a 

cooling  sump  13  through  a  second  communicating 
conduit  27.  A  bottom  of  the  second  communicating 
conduit  27  is  flush  with  the  bottoms  of  the  skimming 

40  and  the  cooling  sumps  12  and  13. 
In  the  cooling  sump  13,  a  cooling  pipe  30  is  sub- 

merged  and  is  brought  into  contact  with  the  metal 
bath  in  the  cooling  sump  13.  Cooling  water  flowing  in 
the  cooling  pipe  30  cools  the  metal  bath  in  the  cooling 

45  sump  13. 
Herein,  let  a  main  component  of  molten  metal  in 

the  metal  bath  be  zinc  (Zn).  In  this  case,  the  metal 
bath  is  kept  at  a  temperature  of  about  500°C.  As  well 
known,  the  specific  gravity  of  zinc  is  smaller  than  the 

so  hard  metal,  i.e.,  FeZn14.  Such  a  hard  metal  is  included 
in  the  metal  bath  as  impurities.  The  impurities,  such 
as  an  alloy  between  iron  and  the  medium  boiling  point 
metal  which  is  heavier  in  the  specific  gravity  than  the 
liquid  metal,  are  precipitated  on  the  bottom  of  the 

55  cooling  sump  13  and  can  be  removed  from  the  metal 
bath  in  the  cooling  sump  13. 

The  cooling  sump  13  communicates  with  the 
casting  bath  14  through  a  third  communicating  con- 

3 
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duit  28.  A  bottom  of  the  third  communicating  conduit 
28  is  higher  than  the  bottom  of  the  cooling  sump  13, 
as  illustrated  in  Fig.  2.  Therefore,  such  a  precipitate 
is  not  drifted  from  the  cooling  sump  1  3  to  the  casting 
bath  14.  Thus,  the  cooling  sump  13  also  serves  as  a 
liquation  bath.  At  any  rate,  the  metal  bath  or  liquid 
metal  from  which  the  impurities  are  removed  is  sup- 
plied  from  the  cooling  sump  13  to  the  casting  bath  14 
through  the  third  communicating  conduit  28.  As  a  re- 
sult,  the  casting  bath  14  reserves  the  liquid  metal 
which  is  fed  from  the  cooling  sump  13  and  which  is 
freed  of  the  impurities.  Thus,  molten  metal  freed  of 
the  impurities  is  accommodated  in  the  casting  bath 
14  and  used  as  a  product. 

The  casting  bath  14  communicates  with  the 
splash  chamber  11  through  a  fourth  communicating 
conduit  29.  As  shown  in  Fig.  2,  a  bottom  of  the  fourth 
communicating  conduit  29  is  flush  with  the  bottom  of 
the  casting  bath  14  and  the  splash  chamber  11  .  Thus, 
the  liquid  metal  is  circulated  into  the  splash  chamber 
11  through  the  fourth  communicating  conduit  29,  as 
depicted  at  an  arrow  D2.  In  addition,  a  flow  rate  con- 
trol  valve  or  gate  33  is  placed  in  the  casting  bath  14 
to  control  a  degree  of  opening  of  the  third  communi- 
cating  conduit  28.  As  a  result,  an  amount  of  circulation 
of  the  liquid  metal  is  controlled  by  the  flow  rate  control 
valve  33.  Such  circulation  of  the  liquid  metal  is  helpful 
for  mixing  the  liquid  metal  with  each  other  and  for 
making  a  temperature  of  the  liquid  metal  substantially 
uniform. 

With  this  structure  mentioned  above,  it  is  possi- 
ble  to  keep  a  temperature  of  the  liquid  metal  substan- 
tially  uniform  in  each  chamber  and  to  prevent  the  mol- 
ten  metal  from  being  solidified  in  each  chamber  be- 
cause  the  liquid  metal  is  partially  always  circulated 
from  the  splash  chamber  11  and  fed  back  to  the 
splash  chamber  11,  as  mentioned  above. 

In  Figs.  1  and  3,  the  splash  chamber  11  commu- 
nicates  with  the  subsidiary  chamber  15  through  a 
fifth  communicating  conduit  35  which  has  a  bottom 
flush  with  the  bottoms  of  the  splash  and  the  subsidi- 
ary  chambers  11  and  15,  as  shown  in  Fig.  3.  It  is  to 
be  noted  that  the  fifth  communicating  conduit  35  is 
located  at  a  portion  adjacent  to  the  specific  area  Ar2 
of  the  splash  chamber  11.  Inasmuch  as  the  dust  and 
dross  is  gathered  at  the  specific  area  Ar2  and  floats 
on  the  metal  bath,  as  mentioned  before,  the  dust  and 
dross  is  forcibly  sent  to  the  subsidiary  chamber  15 
through  the  fifth  communicating  conduit  35  and 
floats  on  the  metal  bath  in  the  subsidiary  chamber 
15,  like  in  the  same  manner  as  the  skimming  sump 
12. 

As  mentioned  above,  the  molten  metal  or  the  liq- 
uid  metal  is  always  circulated  from  the  splash  cham- 
ber  11  through  the  skimming  sump  12,  the  cooling 
sump  13,  and  the  casting  bath  14  and  fed  back  to  the 
splash  chamber  11.  This  means  that  the  metal  bath 
is  always  refreshed  in  the  casting  bath  and  is  there- 

fore  never  oxidized  therein.  Besides,  the  dust  and 
dross  is  successively  decreased  with  time  because  it 
is  sent  to  the  subsidiary  chamber  15. 

Referring  to  Fig.  4,  a  cooling  sump  13a  is  appli- 
5  cable  to  the  metallic  vapor  condenser  illustrated  in 

Fig.  1,  instead  of  the  cooling  sump  13  shown  in  Fig. 
1  .  The  illustrated  cooling  sump  1  3a  has  a  bottom  low- 
er  than  both  the  bottoms  of  the  skimming  sump  12 
and  the  casting  bath  14.  In  other  words,  the  cooling 

10  sump  13a  has  a  depth  deeper  than  the  skimming 
sump  12  and  the  casting  bath  14.  In  addition,  a  drain 
hole  34  is  placed  on  the  bottom  of  the  cooling  sump 
13a  so  that  all  the  liquid  metal  can  be  drained  out  in 
the  case  where  the  condenser  is  shut  down  or  the 

15  like. 
Thus,  a  loop  is  formed  through  the  splash  cham- 

ber  11,  the  skimming  sump  12,  the  cooling  sump  13, 
and  the  casting  bath  14  to  circulate  the  liquid  metal 
and  to  always  refresh  the  liquid  metal  in  each  sump, 

20  bath,  or  chamber.  Therefore,  the  temperature  of  the 
liquid  metal  can  be  kept  substantially  uniform  in  each 
chamber  and  a  flow  of  refreshed  liquid  metal  serves 
to  avoid  solidification  of  the  liquid  metal.  Moreover, 
the  dust  and  dross  can  be  removed  during  the  circu- 

25  lation  of  the  liquid  metal. 
While  this  invention  has  thus  far  been  described 

in  conjunction  with  a  preferred  embodiment  thereof, 
it  will  readily  be  possible  for  those  skilled  in  the  art  to 
put  this  invention  into  practice  in  various  other  man- 

30  ners.  For  example,  the  subsidiary  chamber  15  may 
be  omitted  from  the  condenser.  In  addition,  the  cast- 
ing  bath  14  may  have  the  lowest  bottom  among  the 
splash  chamber  11  ,  the  skimming  sump  12,  the  cool- 
ing  sump  13,  and  the  casting  bath  14. 

35 

Claims 

1.  A  metallic  vapor  condenser  for  use  in  recovering, 
40  in  the  form  of  a  liquid  metal,  metallic  vapor  of  a 

metal  having  a  medium  boiling  point,  said  metallic 
vapor  condenser  comprising 

a)  a  splash  chamber  (11)  responsive  to  said 
metallic  vapor  for  accommodating  a  metal 

45  bath  to  absorb  said  metallic  vapor  into  said 
metal  bath  to  cause  a  flow  of  the  liquid  metal 
to  occur  together  with  impurities, 
b)  cooling  sump  (13)  for  cooling  a  cooling  liq- 
uid  metal  to  obtain  a  cooled  liquid  metal,  and 

so  c)  a  casting  bath  (14)  for  reserving  said 
cooled  liquid  metal  to  partially  feed  said 
cooled  liquid  metal  back  to  said  splash  cham- 
ber  (11),  characterized  in  that: 
d)  a  skimming  sump  (12)  is  located  between 

55  said  splash  chamber  (11)  and  said  cooling 
sump  (13)  to  skim  the  impurities  to  attain  an 
impurity-free  liquid  metal  and  to  feed  said  im- 
purity-free  liquid  metal  to  said  cooling  sump 

4 
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(13)  as  said  cooling  liquid  metal;  and 
e)  said  skimming  sump  (12)  communicates 
with  said  splash  chamber  (11)  through  a  first 
communicating  conduit  (26),  said  cooling 
sump  (13)  communicates  with  said  skimming  5 
sump  (12)  through  a  second  communicating 
conduit  (27),  and  said  casting  bath  (14)  com- 
municates  with  said  cooling  sump  (13) 
through  a  third  communicating  conduit  (28) 
and  with  said  splash  chamber  (11)  through  a  10 
fourth  communicating  conduit  (29). 

2.  A  metallic  vapor  condenser  as  claimed  in  Claim 
1,  wherein  said  cooling  sump  (13)  comprises  a 
bottom  and  a  wall  and  wherein  said  third  commu-  15 
nicating  conduit  (28)  is  formed  on  said  wall  and 
connected  to  said  casting  bath  (14)  at  a  position 
higherthan  said  bottom  of  the  cooling  sump  (13). 

3.  A  metallic  vapor  condenser  as  claimed  in  Claim  20 
1  or  2,  each  of  said  cooling  sump,  said  skimming 
sump,  and  said  casting  bath  having  a  bottom, 
wherein  the  bottom  of  the  cooling  sump  is  located 
at  a  position  lower  than  each  of  the  bottoms  of 
the  skimming  sump  (12)  and  the  casting  bath  25 
(14). 

4.  A  metallic  vapor  condenser  as  claimed  in  any  of 
Claims  1  to  3,  further  comprising  a  control  valve 
(33)  which  is  attached  to  said  third  communicat-  30 
ing  conduit  (28)  to  control  aperture  of  the  third 
communicating  conduit. 

5.  A  metallic  vapor  condenser  as  claimed  in  any  of 
Claims  1  to  4,  further  comprising:  35 

a  rotor  (20)  located  in  said  splash  chamber 
(11)  for  agitating  the  metal  bath  introduced  into 
said  splash  chamber  to  gather  the  dust  and  dross 
at  predetermined  areas  of  the  splash  chamber 
(11);  40 

said  first  communicating  conduit  (26)  be- 
ing  attached  to  a  position  adjacent  to  a  selected 
one  of  said  predetermined  areas. 

6.  A  metallic  vapor  condenser  as  claimed  in  any  of  45 
Claims  1  to  5,  further  comprising: 

a  subsidiary  chamber  (15)  which  commu- 
nicates  with  said  splash  chamber  (11)  through  a 
fifth  communicating  conduit  (35)  for  reserving 
the  dust  and  dross  included  in  said  liquid  metal  50 
and  sent  from  said  splash  chamber  (11)  through 
said  fifth  communicating  conduit  (35). 

7.  A  metallic  vapor  condenser  as  claimed  in  Claim 
6,  further  comprising:  55 

a  rotor  (20)  located  in  said  splash  chamber 
for  agitating  the  metal  bath  in  said  splash  cham- 
ber  to  gather  the  dust  and  dross  at  predeter- 

mined  areas; 
said  first  and  said  fifth  communication 

conduits  (26  and  35,  resp.)  being  attached  to  pos- 
itions  adjacent  to  said  predetermined  areas,  re- 
spectively. 

Patentanspruche 

1.  Metalldampfkondensator  fur  die  Wiedergewin- 
nung  eines  Metalldampfs  eines  Metalls  mit  mitt- 
lerem  Siedepunkt  in  Form  eines  Flussigmetalls, 
mit: 

a)  einer  auf  den  Metalldampf  reagierenden 
Spritzkammer  (11)  zur  Aufnahme  eines  Me- 
tallbads,  urn  den  Metalldampf  im  Metallbad  zu 
absorbieren,  urn  das  Auftreten  eines  Flussig- 
metallstroms  zusammen  mit  Verunreinigun- 
gen  hervorzurufen, 
b)  einer  Abktihlwanne  (13)  zum  Kuhlen  eines 
kuhlenden  Flussigmetalls,  urn  ein  gekuhltes 
Flussigmetall  zu  erhalten,  und 
c)  einem  Gulibad  (14)  zum  Aufbewahren  des 
gekuhlten  Flussigmetalls,  urn  das  gekuhlte 
Flussigmetall  teilweise  zuruck  in  die  Spritz- 
kammer  (11)  einzuspeisen, 

daduch  gekennzeichnet,  dali 
d)  eine  Abstreichwanne  (12)  zwischen  der 
Spritzkammer  (11)  und  der  Abktihlwanne  (13) 
angeordnet  ist,  urn  die  Verunreinigungen  ab- 
zustreichen,  urn  ein  von  Verunreinigungen 
freies  Flussigmetall  zu  erhalten  und  urn  das 
von  Verunreinigungen  freie  Flussigmetall  in 
die  Abktihlwanne  (13)  als  ktihlendes  Flussig- 
metall  einzuspeisen;  und  daft 
e)  die  Abstreichwanne  (12)  durch  eine  erste 
Verbindungsleitung  (26)  mit  der  Spritzkam- 
mer  (11)  verbunden  ist,  die  Abktihlwanne  (13) 
durch  eine  zweite  Verbindungsleitung  (27)  mit 
der  Abstreichwanne  (12)  verbunden  ist  und 
das  Gulibad  (14)  durch  eine  dritte  Verbin- 
dungsleitung  (28)  mit  der  Abktihlwanne  (13) 
und  durch  eine  vierte  Vebindungsleitung  (29) 
mit  der  Spritzkammer  (11)  verbunden  ist. 

2.  Metalldampfkondensator  nach  Anspruch  1,  bei 
dem  die  Abktihlwanne  (13)  einen  Boden  und  eine 
Wand  aufweist,  und  bei  dem  die  dritte  Verbin- 
dungsleitung  (28)  an  der  Wand  gebildet  ist  und 
an  dem  Gulibad  (14)  an  einer  Stelle,  die  hoherals 
der  Boden  der  Abktihlwanne  (13)  liegt,  ange- 
schlossen  ist. 

3.  Metalldampfkondensator  nach  Anspruch  1  oder 
2,  wobei  Abktihlwanne,  Abstreichwanne  und 
Gulibad  jeweils  einen  Boden  haben,  wobei  der 
Boden  der  Abktihlwanne  (13)  auf  einem  tieferen 
Niveau  als  der  Boden  der  Abstreichwanne  (12) 
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und  des  Guftbads  (14)  liegt. 

4.  Metalldampfkondensator  nach  einem  der  An- 
spruche  1  bis  3,  derfernerein  Steuerventil  (33) 
aufweist,  das  an  der  dritten  Verbindungsleitung  5 
(28)  angeschlossen  ist,  urn  die  Offnung  der  drit- 
ten  Verbindungsleitung  zu  steuern. 

5.  Metalldampfkondensator  nach  einem  der  An- 
spruche  1  bis  4,  ferner  mit  10 

einem  in  der  Spritzkammer  (11)  ange- 
brachten  Rotor  (20)  zum  Ruhren  des  in  die  Spritz- 
kammer  eingeleiteten  Metal  I  bads,  urn  den  Staub 
und  die  Schlacke  an  vorgegebenen  Gebieten  der 
Spritzkammer  (11)  zu  sammeln;  15 

wobei  die  erste  Verbindungsleitung  (26) 
an  einer  Stelle  neben  einem  ausgewahlten  Ge- 
biet  der  vorgegebenen  Gebiete  angeschlossen 
ist. 

20 
6.  Metalldampfkondensator  nach  einem  der  An- 

spruche  1  bis  5,  ferner  mit 
einer  Hilfskammer  (15),  die  durch  eine 

funfte  Verbindungsleitung  (35)  mit  der  Spritz- 
kammer  (11)  verbunden  ist,  zum  Aufbewahren  25 
von  Staub  und  Schlacke,  die  im  Flussigmetall 
enthalten  sind  und  von  der  Spritzkammer  (11) 
durch  die  funfte  Verbindungsleitung  (35)  zuge- 
fuhrtwerden. 

30 
7.  Metalldampfkondensator  nach  Anspruch  6,  fer- 

ner  mit 
einem  in  der  Spritzkammer  angebrachten 

Rotor  (20)  zum  Ruhren  des  Metallbads  in  der 
Spritzkammer,  urn  den  Staub  und  die  Schlacke  in  35 
vorgegebenen  Gebieten  zu  sammeln; 

wobei  die  erste  und  funfte  Verbindungslei- 
tung  (26  bzw.  35)  an  Stellen  angeschlossen  sind, 
die  jeweils  neben  den  vorgegebenen  Gebieten 
liegen.  40 

Revendications 

1.  Condenseur  de  vapeur  metallique  pour  emploi  45 
dans  la  recuperation,  sous  forme  d'un  metal  liqui- 
de,  d'une  vapeur  metallique  d'un  metal  ayant  un 
point  d'ebullition  moyen,  ledit  condenseur  de  va- 
peur  metallique  comprenant  : 

a)  une  chambre  de  projection  (11)  repondant  so 
a  ladite  vapeur  metallique  pour  recevoir  un 
bain  de  metal  afin  d'absorber  ladite  vapeur 
metallique  dans  ledit  bain  de  metal  et  provo- 
quer  I'ecoulement  du  metal  liquide  en  meme 
temps  que  des  impuretes,  55 
b)  une  cuve  de  ref  roidissement  (1  3)  afin  de  re- 
froidir  un  metal  liquide  de  refroidissement  et 
obtenir  un  metal  liquide  refroidi,  et 

c)  un  bain  de  coulage  (14)  pour  maintenir  ledit 
metal  liquide  refroidi  afin  de  reintroduce  par- 
tiellement  ledit  metal  liquide  refroidi  dans  la- 
dite  chambre  de  projection  (11),  caracterise 
en  ce  que  : 
d)  une  cuve  d'ecumage  (12)  est  placee  entre 
ladite  chambre  de  projection  (11)  et  ladite 
cuve  de  refroidissement  (13)  afin  d'ecumer 
les  impuretes  et  d'obtenir  un  metal  liquide 
exempt  d'impuretes  et  afin  d'introduire  ledit 
metal  liquide  exempt  d'impuretes  dans  ladite 
cuve  de  refroidissement  (1  3)  comme  ledit  me- 
tal  liquide  de  refroidissement;  et 
e)  ladite  cuve  d'ecumage  (12)  communique 
avec  ladite  chambre  de  projection  (11)  par  I'in- 
termediaire  d'un  premier  conduit  de  commu- 
nication  (26),  ladite  cuve  de  refroidissement 
(1  3)  communique  avec  ladite  cuve  d'ecumage 
(12)  par  I'intermediaire  d'un  second  conduit 
de  communication  (27),  et  ledit  bain  de  coula- 
ge  (14)  communique  avec  ladite  cuve  de  re- 
froidissement  (13)  par  I'intermediaire  d'un 
troisieme  conduit  de  communication  (28)  et 
avec  ladite  chambre  de  projection  (11)  par  I'in- 
termediaire  d'un  quatrieme  conduit  de 
communication  (29). 

2.  Condenseur  de  vapeur  metallique  selon  la  reven- 
dication  1,  dans  lequel  ladite  cuve  de  refroidisse- 
ment  (1  3)  comprend  un  fond  et  une  paroi  et  dans 
lequel  ledit  troisieme  conduit  de  communication 
(28)  est  forme  sur  ladite  paroi  et  relie  audit  bain 
de  coulage  (14)  a  une  position  plus  elevee  que  le- 
dit  fond  de  la  cuve  de  refroidissement  (13). 

3.  Condenseur  de  vapeur  metallique  selon  la  reven- 
dication  1  ou  2,  chacune  de  ladite  cuve  de  refroi- 
dissement,  de  ladite  cuve  d'ecumage,  et  dudit 
bain  de  coulage  ayant  un  fond,  oil  le  fond  de  la 
cuve  de  refroidissement  est  situe  a  un  endroit 
plus  bas  que  chacun  des  fonds  de  la  cuve  d'ecu- 
mage  (12)  et  du  bain  de  coulage  (14). 

4.  Condenseur  de  vapeur  metallique  selon  I'une 
quelconque  des  revendications  1  a  3,  compre- 
nant  en  outre  une  soupape  de  commande  (33) 
qui  est  fixee  audit  troisieme  conduit  de  commu- 
nication  (28)  de  maniere  a  commander  I'ouvertu- 
re  du  troisieme  conduit  de  communication. 

5.  Condenseur  de  vapeur  metallique  selon  I'une 
quelconque  des  revendications  1  a  4,  compre- 
nant  en  outre  : 

-  un  rotor  (20)  situe  dans  ladite  chambre  de 
projection  (11)  pour  agiter  le  bain  de  metal 
introduit  dans  ladite  chambre  de  projection 
afin  de  rassembler  la  poussiere  et  les  cras- 
ses  a  des  zones  predetermines  de  la 
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chambre  de  projection  (11); 
-  ledit  premier  conduit  de  communication 

(26)  etant  fixe  a  un  endroit  contigu  a  une 
zone  selectionnee  desdites  zones  prede- 
termines. 5 

6.  Condenseur  de  vapeur  metallique  selon  I'une 
quelconque  des  revendications  1  a  5,  compre- 
nant  en  outre  : 

-  une  chambre  subsidiaire  (15)  qui  10 
communique  avec  ladite  chambre  de  projection 
(11)  par  I'intermediaire  d'un  cinquieme  conduit  de 
communication  (35)  pour  maintenir  la  poussiere 
et  les  crasses  incorporees  dans  ledit  metal  liquide 
et  envoyees  a  partir  de  ladite  chambre  de  projec-  15 
tion  (11)  en  passant  par  ledit  cinquieme  conduit 
de  communication  (35). 

7.  Condenseurde  vapeur  metallique  selon  la  reven- 
dication  6,  comprenant  en  outre  :  20 

-  un  rotor  (20)  place  dans  ladite  chambre  de 
projection  afin  d'agiter  le  bain  de  metal  pre- 
sent  dans  ladite  chambre  de  projection  et 
rassembler  la  poussiere  et  les  crasses  a 
des  zones  predetermines; 25 

-  lesdits  premier  et  cinquieme  conduits  de 
communication  (26  et  35,  respectivement) 
etant  fixes  a  des  endroits  contigus  auxdites 
zones  predetermines,  respectivement. 

30 
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