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Description 

Background  of  the  Invention 
The  present  invention  relates  to  a  process  for 

treating  molten  aluminum  to  remove  hydrogen 
gas  and  non-metallic  inclusions  from  the  melt. 

The  term  "aluminum"  as  used  herein  and  in  the 
appended  claims  includes  pure  aluminum  and  all 
aluminum  alloys.  Further  the  term  "inert  gas" 
used  includes  argon  gas,  helium  gas,  krypton  gas 
and  xenon  gas  of  the  Periodic  Table  and  nitrogen 
gas  which  is  inert  to  aluminum. 

Molten  aluminum  before  casting  contains  dis- 
solved  hydrogen  gas  and  non-metallic  inclusions, 
such  as  oxides  of  aluminum  and  magnesium,  as 
undesirable  impurities.  Hydrogen  gas  and  non- 
metallic  inclusions,  when  present  in  molten 
aluminum,  could  produce  defects  in  the  ingots 
prepared  from  the  melt  and  also  in  the  products 
prepared  from  the  ingot.  Accordingly  hydrogen 
gas  and  non-metallic  inclusions  must  be  removed 
from  the  molten  metal. 

Hydrogen  gas  and  non-metallic  inclusions  are 
removed  from  molten  aluminum  usually  by  intro- 
ducing  an  inert  gas  or  chlorine  gas  into  the 
molten  metal  in  the  form  of  bubbles.  However, 
since  the  atmosphere  contains  water  (in  an 
amount  of  up  to  about  30  mg/liter  in  summer  or 
up  to  about  5  mg/liter  in  winter  in  Osaka,  Japan), 
aluminum  and  the  water  in  the  atmosphere  react 
on  the  surface  of  the  molten  metal 
(2AI  +  3H20  -»  Al203  +  3H2),  givbing  rise  to  the 
problem  that  the  resulting  hydrogen  penetrates 
into  the  melt.  The  surface  of  molten  aluminum 
which  is  allowed  to  stand  is  usually  covered  with 
a  compact  aluminum  oxide  coating,  so  that  the 
water  in  the  atmosphere  will  not  react  with 
aluminum.  Nevertheless,  when  a  treating  gas, 
such  as  an  inert  gas  or  chlorine  gas,  is  introduced 
into  molten  aluminum,  the  bubbles  released  to 
float  on  the  surface  of  the  melt  disturb  the  surface 
and  break  the  aluminum  oxide  coating  over  the 
melt  surface,  exposing  the  melt  to  the  atmos- 
phere  at  the  broken  portion.  The  water  in  the 
atmosphere  then  reacts  with  aluminum  before  a 
fresh  oxide  coating  is  formed  at  the  broken 
portion,  producing  hydrogen  gas  and  permitting 
the  gas  to  penetrate  into  the  melt. 

Accordingly  another  process  has  been  pro- 
posed  in  which  a  treating  vessel  of  closed  con- 
struction  is  used  for  containing  molten  aluminum 
(U.S.  Patent  No.  3,870,511).  With  this  process,  an 
inert  gas  is  filled  into  the  vessel  above  the  surface 
of  the  molten  aluminum  placed  therein,  and  a 
treated  gas  is  introduced  into  the  melt  while 
maintaining  the  gas  atmosphere  as  a  pressure 
higher  than  atmospheric  pressure.  This  process, 
however,  requires  an  expensive  apparatus  for 
holding  the  treating  vessel  closed.  Further  even  if 
having  a  closed  structure,  the  vessel  inevitably 
permits  ingress  of  some  atmospheric  air  through 
the  inlet  for  the  molten  metal  or  through  a  small 
clearance  between  the  lid  and  the  vessel  main 
body.  Our  experiments  have  revealed  that  even 
when  the  water  content  of  the  atmosphere  above 

the  molten  aluminum  surface  increases  to  a  value 
as  small  as  about  0.5  mg/liter  owing  to  the  ingress 
of  air,  the  hydrogen  resulting  from  the  reaction 
between  the  water  and  the  molten  aluminum 

5  penetrates  into  the  melt.  The  process  therefore 
fails  to  achieve  a  satisfactory  effect  to  remove 
hydrogen  gas. 

Furthermore,  it  is  difficult  for  the  conventional 
process  to  effectively  remove  hydrogen  gas  from 

10  a  melt  of  aluminum  having  a  high  purity  of  not 
lower  than  99.9  wt.%. 

In  Chemical  Abstracts  95:661  73b  the  treatment 
of  aluminum  melts  by  gaseous  fluoride  com- 
pounds  to  reduce  the  hydrogen  content  is 

15  described.  As  fluride  compounds  NH4BF4  and  SF6 
are  used  on  the  melt  surface  of  aluminum  alloys 
to  decrease  the  hydrogen  content  wherein 
optimum  results  with  NH4BF4  are  obtained  at 
973—993  K  and  two  hours. 

20 
Summary  of  the  Invention 

An  object  of  the  present  invention  is  to  provide 
a  process  for  removing  hydrogen  gas  and  non- 
metallic  inclusions  from  molten  aluminum  by 

25  introducing  a  treating  gas  into  the  molten 
aluminum  wherein  the  reaction  between 
aluminum  and  the  water  in  the  atmosphere  above 
the  surface  of  the  molten  aluminum  is  inhibited  to 
achieve  an  improved  hydrogen  gas  removal  effi- 

30  ciency. 
Another  object  of  the  invention  is  to  provide  a 

process  which  does  not  involve  the  necessity  of 
using  a  treating  vessel  of  closed  construction  for 
containing  molten  aluminum  and  which  can  be 

35  practiced  by  an  inexpensive  apparatus. 
The  invention  provides  a  process  for  treating 

molten  aluminum  to  remove  hydrogen  gas  and 
non-metallic  inclusions  therefrom  by  maintaining 
a  protective  atmosphere  in  a  treating  vessel 

40  above  the  surface  of  said  molten  aluminum, 
introducing  a  treating  gas  into  the  molten 
aluminum  and  removing  floating  non-metallic 
inclusions  and  treating  gas  containing  hydrogen 
gas  from  the  surface  of  the  molten  aluminum 

45  which  is  characterized  in  that  a  borofluoride 
selected  from  the  group  consisting  of  NaBF4,  KBF4 
and  LiBF4  is  applied  to  the  surface  of  the  molten 
aluminum,  and  the  applied  borofluoride  is 
decomposed  by  the  heat  of  the  molten  aluminum 

so  to  produce  BF3  gas-containing  atmosphere  main- 
tained  above  the  surface  of  the  molten  aluminum. 

According  to  this  process,  even  if  water  is 
present  in  the  internal  atmosphere  of  the  vessel 
above  the  surface  of  molten  aluminum  therein, 

55  the  reaction  between  the  water  and  aluminum  is 
greatly  inhibited  to  achieve  an  improved  hydro- 
gen  removal  efficicency.  Moreover,  the  invention 
can  be  practiced  without  necessitating  an  expen- 
sive  apparatus  which  is  needed  for  the  treating 

60  vessel  of  closed  construction. 
The  atmosphere  within  the  treating  vessel 

above  the  surface  of  molten  aluminum  therein  is 
replaced  by  an  atmosphere  containing  BF3  gas 
and  the  BF3-containing  atmosphere  is  maintained 

65  by  applying  a  borofluoride  selected  from  the 
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roup  consisting  of  NaBF4,  KBF4  and  LiBh,  to  tne 
jrface  of  the  molten  aluminum  and  causing  the 
eat  of  the  melt  to  decompose  the  borofluoride  to 
roduce  BF3  gas.  The  borofluoride  is  applied  to  the 
jrface  of  the  melt  in  such  an  amount  that  the  BF3- 
antaining  atmosphere  can  be  maintained  until 
le  treatment  is  completed,  or  the  salt  is  applied  in 
mall  portions  at  a  predetermined  time  interval. 
The  presence  of  BF3  gas  in  the  internal  atmos- 

here  of  the  treating  vessel  remarkably  inhibits  the 
jaction  between  aluminum  and  the  water  in  the 
tmosphere.  The  mechanism,  although  not 
pparent,  will  presumably  is  as  follows.  BF3  and 
luminum  undergo  the  following  reaction  to  pro- 
uce  boron. 

BF3  +  Al  -»  B  +  AIF3 

he  boron  then  reacts  with  the  oxygen  in  the 
tmosphere  as  follows,  giving  boron  oxide. 

4B  +  302  2B203 

t  appears  that  this  boron  oxide  contributes  to  the 
nhibition  of  the  reaction  between  the  aluminum 
md  the  water  in  the  atmosphere. 

Useful  treating  gases  which  are  to  be  introduced 
nto  molten  aluminum  are  various  gases,  such  as 
nert  gases  and  chlorine  gas,  which  are  usually 
ised  for  removing  hydrogen  gas  and  non-metallic 
nclusions  from  molten  metals. 

The  hydrogen  within  the  molten  aluminum 
Jiffuses  through  the  bubbles  of  treating  gas  and  is 
sntrained  therein  when  these  bubbles  move 
jpward  through  the  melt  to  the  surface  thereof, 
whereupon  the  hydrogen  gas  is  released  to  the 
atmosphere.  The  non-metallic  inclusions  in  the 
nolten  aluminum  are  carried  to  the  dross  layer 
jver  the  surface  of  the  molten  metal  by  the 
Dubbles  of  treating  gas.  The  hydrogen-containing 
reating  gas  released  into  the  atmosphere  and  the 
jross  containing  the  non-metallic  inclusions  on 
:he  melt  surface  are  removed  by  a  suitable  known 
nethod.  The  process  of  the  invention  is  almost 
Domparable  to  the  conventional  process  in  the 
3fficiency  to  remove  the  non-metallic  inclusions. 

When  treating  molten  aluminum,  it  is  desirable 
to  apply  over  the  surface  of  the  melt  a  halide  for 
(for  ex.  chloride,  or)  of  at  least  one  metal  selected 
from  the  group  consisting  of  alkali  metals  and 
alkaline  earth  metals.  This  improves  the  effect  to 
be  produced  by  the  BF3-containing  atmosphere 
maintained  above  the  surface  of  molten  aluminum 
although  the  reason  therefore  has  not  been 
clarified. 

The  present  process  removes  hydrogen  gas 
from  molten  high-purity  aluminum  more  effi- 
ciently  than  heretofore  possible. 

The  invention  will  be  described  in  greater  detail 
with  reference  to  the  accompanying  drawings. 

Brief  Description  of  the  Drawings 
Fig.  1  is  a  view  in  vertical  section  showing  an 

embodiment  of  the  apparatus  for  practicing  the 
process  of  the  invention; 

rig.  t.  IS  a  grapn  sriuwmy  me  icsuiia  auiucvcu  uy 
Examples  1  to  3  and  Comparison  Examples  1  to  3 
to  illustrate  like  relationship. 

Description  of  the  preferred  Embodiments 
Fig.  1  shows  an  apparatus  for  the  use  in  treating 

molten  aluminum  according  to  the  invention.  The 
molten  aluminum  1  to  be  treated  and  containing 
hydrogen  gas  and  non-metallic  inclusions  is 

?  placed  in  a  treating  vessel  2  to  a  level  slightly 
below  the  upper  end  of  the  vessel  2.  The  vessel  2 
has  an  upper-end  opening  which  is  closed  with  a 
lid  3.  The  lid  3  is  centrally  formed  with  a  hole  4 
which  is  closed  with  a  removable  plug  5.  The  lug  5 

5  has  a  central  bore  6  through  which  a  rotable  rotary 
shaft  21  is  inserted.  The  shaft  21  is  ratably  by  a 
motor  22.  A  treating  gas  supply  channel  25 
extends  through  the  rotary  shaft  longitudinally 
thereof.  The  channel  25  has  an  upper  end  com- 

o  municating  with  an  in  illustrated  treating  gas 
supply  device.  The  rotary  shaft  21  has  a  lower  end 
extending  to  a  location  else  to  the  bottom  of  the 
treating  vessel  2  and  fixedly  provided  with  a  rotor 
23.  A  treating  gas  outlet  26  communicating  at  its 

5  upper  end  with  the  channel  25  is  formed  in  the 
center  of  the  bottom  of  the  rotor  23.  The  peripheral 
surface  of  the  rotor  23  is  formed  with  a  plurality  of 
vertical  groove  24  arranged  at  a  specified  spacing 
circumferentially  thereof.  The  upper  end  of  each 

to  vertical  groove  24  is  open  at  the  upper  surface  of 
the  rotor  23  and  the  lower  end  thereof  at  the  lower 
surface.  The  rotary  shaft  21  and  the  rotor  23 
constitute  a  treating  gas  injector  27. 

With  this  apparatus,  the  borofluoride  selected 
is  from  the  group  consisting  of  NaBF4,  KBF4  and 

LiBF4,  is  applied  to  the  surface  of  molten  aluminum 
1.  The  borofluoride  applied  is  decomposed  by  the 
heat  of  the  molten  aluminum  1  to  produce  BF3  gas, 
which  forms  a  BF3-containing  atmosphere  above 

to  the  surface  of  the  melt  1  .  The  borof  luoride  is  used 
in  such  an  amount  that  the  atmosphere  above  the 
surface  of  the  melt  1  has  a  BF3  concentration  of  at 
least  2  vol.  %,  preferably  at  least  10  vol.  %. 

After  the  atmosphere  above  the  surface  of  the 
is  molten  aluminum  1  has  been  converted  into  the 

BF3-containing  atmosphere,  a  treating  gas  is  intro- 
duced  into  the  molten  aluminum  1  from  the  outlet 
26  while  the  rotary  shaft  21  is  being  rotated  about 
its  axis  by  the  motor  22  to  rotate  the  rotor  23.  For 

50  the  introduction  of  the  treating  gas,  the  gas  is 
supplied  from  a  supply  device  therefore  via  the 
treating  gas  supply  channel  25.  The  treating  gas  is 
released  in  the  form  of  bubbles  so  as  to  diffuse 
through  the  entire  mass  of  the  molten  aluminum. 

55  With  the  apparatus  of  Fig.  1,  is  it  desirable  to 
apply  to  the  surface  of  the  molten  aluminum  1  a 
halide  (ex.  chloride,  or  fluoride)  of  at  least  one 
metal  selected  from  the  group  consisting  of  alkali 
metals  and  alkaline  earth  metals  in  an  amount  of  at 

60  least  0.003  g/cm2,  preferably  at  least  0.006  g/cm2, 
based  on  the  surface  area  of  the  melt,  before  the 
treating  gas  is  introduced  into  the  melt. 
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Example  1 
The  apparatus  shown  in  Fig.  1  was  used.  A  500 

kg  quantity  of  molten  aluminum  1  having  a  purity 
of  99.99  wt.%  was  placed  into  the  treating  vessel 
2  and  maintained  at  700  to  730°C.  The  interior 
space  of  the  vessel  2  above  the  surface  of  the  melt 
1  had  a  volume  of  74  liters.  The  atmosphere 
above  the  surface  of  the  .  melt  1  was  found  to 
contain  25  mg/liter  of  water.  NaBF4  (100  g)  was 
then  applied  to  the  entire  surface  of  the  melt  1. 
While  rotating  the  rotary  shaft  21  at  650  r.p.m.,  Ar 
gas  was  then  introduced  into  the  melt  1  at  a  rate 
of  20  liters/min  from  the  treating  gas  supply 
device  via  the  supply  channel  25  and  the  outlet  26. 
To  determine  the  efficiency  to  remove  hydrogen 
gas  from  the  melt  1,200  g  of  the  melt  was  then 
collected  in  a  red-hot  iron  container  and  solidified 
in  a  vacuum  of  267  Pa.  The  number  of  hydrogen 
bubbles  evolved  until  the  melt  was  completely 
solidifed  was  measured.  Fig.  2  shows  the  result. 
The  atmosphere  above  the  surface  of  the  melt  1 
has  a  BF3  concentration  of  30  vol.%. 

Example  2 
Under  the  same  conditions  and  by  the  same 

method  as  in  Example  1  except  that  35  g  of  NaBF4 
was  applied,  the  relationship  was  determined 
between  the  hydrogen  gas  removal  treating  time 
and  the  number  of  hydrogen  bubbles  evolved 
when  treated  melt  was  solidified.  Fig.  2  shows  the 
result.  The  atmosphere  above  the  surface  of  the 
melt  1  has  a  BF3  concentration  of  10  vol.%. 

Example  3 
Under  the  same  conditions  and  by  the  same 

method  as  in  Example  1  except  that  1  20  g  of  KBF4 
was  applied  to  the  surface  of  the  melt  1  in  place  of 
NaBF4,  the  relationship  was  determined  between 
the  hydrogen  gas  removal  treating  time  and  the 
number  of  hydrogen  bubbles  evolved  when 
treated  melt  was  solidified.  Fig.  2  shows  the 
result.  The  atmosphere  above  the  surface  of  the 
melt  1  has  a  BF3  concentration  of  30  vol.  %. 

Comparison  Example  1 
The  procedure  of  Example  1  was  repeated 

under  the  same  conditions  as  used  therein  except 
that  the  borofluoride  was  not  applied  to  the 
surface  of  the  melt  1.  Fig.  2  shows  the  result. 

Comparison  Example  2 
The  procedure  of  Example  1  was  repeated 

under  the  same  conditions  as  used  therein  with 
the  exception  of  applying  no  borofluoride  to  the 
melt  surface,  introducing  N2  gas  into  the  interior 
space  of  the  vessel  2  above  the  melt  surface  at  a 
rate  of  20  liters/min  to  load  the  space  with  a 
pressure  of  399  Pa  and  causing  the  atmosphere  in 
this  space  to  have  a  water  content  of  1  mg/liter. 
Fig.  2  shows  the  result. 

Comparison  Example  3 
The  procedure  of  Example  1  was  repeated 

under  the  same  conditions  as  used  therein  with 
the  exception  of  applying  no  borofluoride  to  the 

melt  surface,  introducing  N2  gas  into  the  interior 
space  of  the  vessel  2  above  the  melt  surface  at  a 
rate  of  50  liters/min  to  load  the  space  with  a 
pressure  of  13330  Pa  and  causing  the  atmosphere 

5  in  this  space  to  have  a  water  content  of  0.3  mg/ 
liter.  Fig.  2  shows  the  result. 

The  results  of  Examples  1  to  3  and  Comparison 
Examples  1  to  3  reveal  for  example  the  following. 

A  higher  hydrogen  gas  removal  efficiency  is 
10  achieved  when  the  atmosphere  above  the  melt 

surface  within  the  vessel  is  a  BF3-containing 
atmosphere  than  when  an  inert  gas  is  introduced 
into  the  atmosphere  to  reduce  the  water  content 
thereof  instead  of  forming  the  BF-containing 

w  atmosphere. 
Other  facts  will  be  apparent  to  one  skilled  in  the 

art  from  the  results  of  Examples  1  to  3  and 
Comparison  Examples  1  to  3. 

20  Claims 

1.  A  process  for  treating  molten  aluminum  to 
remove  hydrogen  gas  and  non-metallic  inclu- 
sions  therefrom  by  maintaining  a  protective 

25  atmosphere  in  a  treating  vessel  above  the  surface 
of  said  molten  aluminum,  introducing  a  treating 
gas  into  the  molten  aluminum  and  removing 
floating  non-metallic  inclusions  and  treating  gas 
containing  hydrogen  gas  from  the  surface  of  the 

30  molten  aluminum,  characterized  in  that  a  borof- 
luoride  selected  from  the  group  consisting  of 
NaBF4,  KBF4  and  LiBF4  is  applied  to  the  surface  of 
the  molten  aluminum,  and  the  applied  borof- 
luoride  is  decomposed  by  the  heat  of  the  molten 

35  aluminum  to  produce  a  BF3  gas-containing 
atmosphere  maintained  above  the  surface  of  the 
molten  aluminum. 

2.  The  process  as  defined  in  claim  1  wherein  the 
atmosphere  has  a  BF3  gas  concentration  of  at 

40  least  2  vol.%. 
3.  The  process  as  defined  in  claim  1  wherein  the 

atmosphere  has  a  BF3  gas  concentration  of  at 
least  10  vol.%. 

4.  The  process  as  defined  in  claim  1  further 
45  comprising  the  step  of  applying  to  the  surface  of 

the  molten  aluminum  a  halide  of  at  least  one 
metal  selected  from  the  group  consisting  of  alkali 
metals  and  alkaline  earth  metals. 

5.  The  process  as  defined  in  claim  4  wherein  the 
so  halide  is  used  in  an  amount  of  at  least  0.003  g/cm2 

based  on  the  surface  area  of  the  molten 
aluminum. 

6.  The  process  as  defined  in  claim  1  wherein  the 
treating  gas  is  introduced  into  the  molten 

55  aluminum  by  preparing  a  treating  gas  injector 
comprising  a  rotary  shaft  and  a  rotor  fixed  to  the 
lower  end  of  the  rotary  shaft,  the  rotary  shaft 
being  immersed  in  the  molten  aluminum  and 
having  an  internal  treating  gas  supply  channel, 

60  the  rotor  having  a  treating  gas  outlet  in  communi- 
cation  with  the  gas  supply  channel,  and  rotating 
the  rotor  while  supplying  the  treating  gas  to  the 
gas  supply  channel  to  force  out  the  treating  gas 
from  the  gas  outlet  into  the  molten  aluminum. 
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atentanspruche 

1.  Verfahren  zur  Behandlung  von  geschmolze- 
em  Aluminium  zur  Entfernung  von  Wasserstoff- 
as  und  nichtmetallischen  Einschliisse  aus  dem- 
slben  durch  Aufrechterhalten  einer  Schutz- 
tmosphare  in  einem  BehaldlungsgefalS  uber  der 
iberflache  des  geschmolzenen  Aluminiums,  Ein- 
iiten  eines  Behandlungsgases  in  das  geschmol- 
3ne  Aluminium  und  Entfernung  flotierender 
ichtmetallischer  Einschlusse  und  von 
rasserstoffgashaltigem  Behandlungsgas  von  der 
Iberflache  des  geschmolzenen  Aluminiums, 
adurch  gekennzeichnet,  dafc  ein  Borfluorid,  aus- 
ewahlt  aus  der  aus  NaBF4,  KBF4  und  LiBF4 
estehenden  Gruppe,  auf  die  Oberflache  des 
eschmolzenen  Aluminiums  aufgetragen  wird 
nd  das  angewendete  Borfluorid  durch  die  Hitze 
es  geschmolzenen  Aluminiums  unter  Bildung 
iner  uber  der  Oberflache  des  geschmolzenen 
Juminiums  gehaltenen  BF3-Gas-haltigen  Atmo- 
phare  zersetzt  wird. 
2.  Verfahren  nach  Anspruch  1,  dadurch  gekenn- 

eichnet,  daB  die  Atmosphare  ein  BF3-Gaskonzen- 
ration  von  mindestens  2  Vol.-%  aufweist. 

3.  Verfahren  nach  Anspruch  1,  dadurch  gekenn- 
eichnet,  daB  die  Atmosphare  eine  BF3-Gaskon- 
entration  von  mindestens  10  Vol.-%  aufweist. 

4.  Verfahren  nach  Anspruch  1,  dadurch  gekenn- 
eichnet,  daS  weiterhin  eine  Halogenid  minde- 
stens  eines  Metalls,  ausgewahlt  aus  der  aus 
Ukalimetallen  und  Erdalkalimetallen  bestehen- 
len  Gruppe,  auf  die  Oberflache  des  geschmolze- 
len  Aluminiums  aufgetragen  wird. 

5.  Verfahren  nach  Anspruch  4,  dadurch  gekenn- 
:eichnet,  daft  das  Halogenid  in  einer  Menge  von 
nindestens  0,003  g/cm2,  bezogen  auf  die  Oberfla- 
:he  des  geschmolzenen  Aluminiums,  verwendet 
wird. 

6.  Verfahren  nach  Anspruch  1,  dadurch  gekenn- 
:eichnet,  dalS  das  Behandlungsgas  in  das 
jjeschmolzene  Aluminium  geleitet  wird,  indem 
5in  Injektor  fur  das  Behandlungsgas,  der  eine 
drehbare  Welle  und  einen  an  das  untere  Ende  der 
irehbaren  Welle  befestigten  Rotor  umfaKt,  des- 
sen  drehbare  Welle  in  das  geschmolzene  Alumi- 
lium  eintaucht  und  einen  im  Inneren  befindlichen 
i/ersorgungskanal  fur  das  Behandlungsgas  auf- 
weist,  und  dessen  Rotor  einen  AuslalS  fur  das 
Behandlungsgas  aufweist,  der  mit  dem  Versor- 
gungskanal  fur  das  Gas  in  Verbindung  steht, 
yorgesehen  wird  und  der  Rotor  unter  Zufuhr  des 
Behandlungsgases  in  den  Versorgungskanal  fur 

gases  aus  dem  GasauslalS  in  das  geschmolzene 
Aluminium  rotiert  wird. 

Revendications 

1.  Procede  de  traitement  d'aluminium  fondu, 
destine  a  extraire  I'hydrogene  gazeux  et  les  inclu- 
sions  non  metalliques  de  I'aluminium  par  main- 

?  tien  d'une  atmosphere  protectrice  dans  un  reser- 
voir  de  traitement,  au-dessus  de  la  surface  de 
I'aluminium  fondu,  par  introduction  d'un  gaz  de 
traitement  dans  I'aluminium  fondu,  et  par  elimi- 
nation  des  inclusions  non  metalliques  qui  flottent 

5  et  du  gas  de  traitement  contenant  I'hydrogene 
gazeux,  de  la  surface  de  Taiuminium  fondu, 
caracterise  en  ce  qu'un  borofluorure  choisi  dans 
le  groupe  forme  par  NaBF4,  KBF4  et  LiBF4  est 
applique  a  la  surface  de  I'aluminium  fondu,  et  le 

o  borofluorure  applique  est  decompose  par  la  cha- 
leur  de  I'aluminium  fondu  et  constitute  une 
atmosphere  contenant  BF3  gazeux  qui  est  entre- 
tenue  au-dessus  de  la  surface  de  I'aluminium 
fondu. 

5  2.  Procede  selon  la  revendication  1,  dans  lequel 
I'atmosphere  a  une  concentration  de  BF3  gazeux 
au  moins  egale  a  2%  en  volume. 

3.  Procede  selon  la  revendication  1,  dans  lequel 
I'atmosphere  a  une  concentration  de  BF3  gazeux 

o  au  moins  egale  a  10%  en  volume. 
4.  Procede  selon  la  revendication  1,  compre- 

nant  en  outre  I'etape  d'application,  a  la  surface  de 
I'aluminium  fondu,  d'un  halogenure  d'au  moins 
un  metal  choisi  dans  le  groupe  des  metaux 

(5  alcalins  et  alcalino-terreux. 
5.  Procede  selon  la  revendication  4,  dans  lequel 

I'halogenure  est  utilise  en  quantite  au  moins 
egale  a  0,003  g/cm2  par  rapport  a  la  surface  de 
I'aluminium  fondu. 

to  6.  Procede  selon  la  revendication  1,  dans  lequel 
le  gaz  de  traitement  est  introduit  dans  I'alumi- 
nium  fondu  a  I'aide  d'un  injecteur  de  gaz  de 
traitment  comprenant  un  arbre  rotatif  et  un  rotor 
fixe  a  I'extremite  inferieure  de  I'arbre  rotatif, 

is  I'arbre  rotatif  etant  immerge  dans  I'aluminium 
fondu  et  ayant  un  canal  interne  d'introduction  de 
gaz  de  traitement,  le  rotor  ayant  une  sortie  de  gaz 
de  traitement  qui  communique  avec  le  canal 
d'introduction  de  gaz,  et  par  entratnement  en 

50  rotation  du  rotor  avec  transmission  du  gaz  de 
traitement  au  canal  d'introduction  de  gaz  afin  que 
le  gaz  de  traitement  soit  chasse  dans  I'aluminium 
fondu  par  la  sortie  de  gaz. 
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