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Description 

The  present  invention  relates  to  a  method  for  purifying  nitrogen  trifluoride  gas,  and  more  particularly,  to 
a  method  for  removing  particularly  dinitrogen  difluoride  in  nitrogen  trifluoride  gas. 

5  Nitrogen  trifluoride  (NF3)  gas  has  recently  drawn  attention  as  a  dry  etching  agent  for  semiconductors 
and  a  cleaning  gas  for  CVD  apparatuses,  and  nitrogen  trifluoride  gas  used  for  these  uses  are  required  to  be 
highly  pure  as  far  as  possible. 

Nitrogen  fluoride  (NF3)  gas  may  be  produced  by  various  methods,  but  nitrogen  fluoride  gas  produced 
by  any  method  mostly  contains  impurities  such  as  nitrous  oxide  (N20),  carbon  dioxide  (CO2),  dinitrogen 

10  difluoride  (N2F2)  and  the  like  in  a  relatively  large  amount.  Therefore,  it  is  required  to  purify  the  NF3  gas  so 
as  to  obtain  a  highly  pure  NF3  gas  usable  for  the  above-mentioned  purposes. 

As  a  method  for  purifying  NF3  gas  by  removing  these  impurities,  a  method  comprising  adsorbing  and 
removing  the  impurities  by  means  of  an  adsorbent  such  as  zeolite  and  the  like  is  known  as  one  of  the  most 
efficient  and  simplest  methods  [Chem.  Eng.,  84,116  (1977),  etc.].  However,  when  N2F2  is  present  in  the 

15  NF3  gas,  the  purification  method  by  adsorption  suffers  the  following  drawbacks. 
That  is, 

1)  When  N2F2  is  present,  the  adsorption  ability  of  the  other  impurities  such  as  C02,  N20  and  the  like  is 
extremely  lowered. 
2)  When  N2F2  is  present,  NF3  is  liable  to  be  adsorbed  to  the  adsorbent  resulting  in  loss  of  NF3  gas. 

20  3)  N2F2  adsorbed  to  the  adsorbent  and  thereby  concentrated  is  liable  to  decompose  and  generate  heat, 
and  in  an  extreme  case,  explosion  is  caused. 
Therefore,  when  impurities  in  NF3  gas  are  to  be  removed  by  using  an  adsorbent  such  as  zeolite  and 

the  like,  it  is  necessary  to  remove  N2F2  in  advance. 
As  a  method  for  removing  N2F2  contained  in  NF3  gas,  there  is  known  a  method  comprising  reacting 

25  N2F2  with  an  aqueous  solution  of  Kl,  HI,  Na2S,  Na2S204,  Na2S03  or  the  like  in  a  reaction  vessel  [J. 
Massonne,  Chem.  Ing.  Techn.,  41_,  (12),  695  (1969)].  However,  according  to  this  method,  it  takes  a  relatively 
long  time  to  remove  N2F2  completely  and  therefore  the  reaction  vessel  becomes  considerably  large  and  a 
large  amount  of  chemicals  is  also  necessary. 

As  another  known  method  for  removing  N2F2,  NF3  gas  containing  N2F2  is  passed  through  a  catalyst 
30  packed  bed  formed  by  packing  a  reaction  vessel  with  metal  pieces  or  nets  having  a  sufficient  reactivity 

capable  of  defluorinating  N2F2  such  as  heated  stainless  steel,  carbon  steel,  copper,  aluminum,  zinc,  lead, 
nickel,  iron  and  the  like,  and  thereby,  is  brought  into  contact  with  the  metal  pieces  or  net  as  a  catalyst  and 
N2F2  is  decomposed  on  the  surface  of  the  metal  pieces  or  net  (U.S.  Pat.  No.  4,193,976).  However, 
according  to  the  present  inventors'  investigation,  this  method  is  liable  to  form  metal  fluorides  on  the  surface 

35  of  the  metal  pieces  or  net  due  to  the  reaction  of  the  metal  pieces  with  N2F2.  And  the  resulting  metal 
fluorides  are  very  fragile,  are  easily  peeled  off  from  the  surface  of  the  metal  pieces  and  powdered.  As  a 
result,  there  is  a  drawback  that  the  powder  clogs  the  packed  bed  and  pipes  and  the  like  of  the  purification 
apparatus. 

According  to  our  investigation,  when  nickel  is  used  as  the  metal  pieces,  the  fluoride  film  is  formed  on 
40  the  surface  of  the  nickel  pieces,  but  the  nickel  pieces  the  surface  of  which  is  covered  with  the  fluoride  have 

no  exposed  nickel  metal  surface  for  the  reaction  with  N2F2  so  that  the  nickel  pieces  naturally  have  lost  the 
catalytic  activity.  Therefore,  it  is  necessary  to  stop  the  operation  periodically  and  substitute  new  nickel 
pieces  for  the  old  ones  so  as  to  pack  the  catalyst  bed  newly.  Therefore,  the  operation  is  very  complicated 
and  moreover,  nickel  is  expensive,  and  therefore,  in  combination,  the  operation  cost  is  disadvantageously 

45  high. 
In  addition,  according  to  the  present  inventors'  investigation,  when  the  heating  temperature  of  the 

padked  bed  composed  of  metal  pieces  is  elevated  so  as  to  enhance  the  rate  of  removing  of  N2F2,  the  main 
component  NF3  also  fairly  reacts  with  the  metal  pieces  at  temperatures  of  200  °C  or  higher  to  decompose 
and  the  yield  of  NF3  is  decreased  to  a  great  extent  corresponding  to  the  degree  of  decomposition. 

50  The  present  inventors  have  diligently  researched  on  a  method  for  removing  N2F2  contained  in  NF3  gas 
and  surprisingly  found  that  N2F2  is  efficiently  decomposed  into  nitrogen  (N2)  gas  and  fluorine  (F2)  gas  by 
only  heating  a  NF3  gas  containing  N2F2  to  specified  temperatures  without  bringing  the  gas  into  contact  with 
any  metal  surface.  When  the  above-mentioned  heating  is  effected  in  a  specified  vessel  the  wall  surface  of 
which  is  covered  with  a  passive  film,  there  is  an  advantage  that  the  main  component,  NF3,  of  the  gas  is  not 

55  substantially  decomposed  even  if  the  gas  is  heated  to  a  temperature  of  200  0  C  or  higher. 
In  addition,  the  present  inventors  have  also  found  that  when  a  solid  fluoride  is  packed  in  the  above- 

mentioned  vessel,  the  NF3  is  more  efficiently  subjected  to  decomposition  and  therefore,  only  N2F2  in  NF3 
gas  can  be  effectively  removed. 
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The  present  invention  has  been  completed  based  on  the  above-mentioned  new  knowledge  found  by  the 
present  inventors. 

According  to  one  aspect  of  the  present  invention,  there  is  provided  a  method  for  purifying  nitrogen 
trifluoride  gas  containing  at  least  dinitrogen  difluoride  as  impurities  which  comprises: 

5  a.  providing  a  vessel  at  least  the  inner  wall  of  which  is  composed  of  nickel  for  heating  the  nitrogen 
trifluoride  gas 
b.  forming  previously  a  strong  film  of  nickel  fluoride  by  bringing  at  least  fluorine  gas  into  contact  with  the 
inner  wall  of  the  vessel,  and 
c.  heating  the  nitrogen  trifluoride  gas  at  150  -  600  °C  in  the  vessel  the  inner  wall  of  which  is  covered  with 

io  the  nickel  fluoride  film. 
According  to  another  aspect  of  the  present  invention,  there  is  provided  a  method  for  purifying  nitrogen 

trifluoride  gas  containing  at  least  dinitrogen  difluoride  as  impurities  which  comprises: 
a.  providing  a  vessel  at  least  the  inner  wall  of  which  is  composed  of  nickel  for  heating  the  nitrogen 
trifluoride, 

is  b.  forming  previously  a  strong  film  of  nickel  fluoride  by  bringing  at  least  fluorine  gas  into  contact  with  the 
inner  wall  of  the  vessel, 
c.  packing  with  a  solid  fluoride  the  vessel  the  inner  wall  of  which  is  covered  with  the  nickel  fluoride  film 
to  form  a  packed  bed  ,  and 
d.  heating  the  nitrogen  trifluoride  gas  in  the  packed  bed  at  150  -  600  °C. 

20  According  to  the  present  invention,  there  is  firstly  prepared  a  vessel  at  least  the  inner  wall  of  which  is 
composed  of  nickel,  for  heating  the  nitrogen  trifluoride  gas,  more  exactly  speaking,  such  vessel  as  above  in 
which  the  nitrogen  trifluoride  gas  is  heated. 

The  shape  of  such  vessel  is  not  particularly  limited,  but  any  type  such  as  box,  agitator  vessel,  cylinder 
and  the  like  may  be  used.  For  the  purpose  of  continuously  treating  and  efficiently  heating  the  gas,  a  tubular 

25  or  pipe  type  vessel  is  preferable. 
Such  tubular  or  pipe  type  vessel  has  a  gas  inlet  and  a  gas  outlet,  and  usually  the  inner  diameter  is 

about  5  mm  -  50  cm  0  and  the  length  is  about  10  cm  -  300  cm. 
The  heating  means  is  not  particularly  limited,  but  the  following  are  preferable,  that  is,  heating  the  vessel 

externally  by  an  electric  heater  or  a  burner,  or  providing  a  jacket  outside  the  pipe  or  preparing  a  double 
30  pipe  and  circulating  a  heating  medium  through  the  jacket  or  the  space  between  the  inner  wall  and  the  outer 

wall. 
Further,  the  gas  may  be  fed  after  previously  heating  if  desired.  As  a  material  of  the  vessel,  there  may  be 
used  a  material  at  least  the  inner  wall  of  which  is  composed  of  nickel  and  which  is  substantially  made  of 
nickel,  or  a  material  which  is  such  that  the  inner  wall  of  an  iron  vessel  is  plated  with  nickel. 

35  According  to  the  present  invention,  the  inner  wall  of  the  vessel  thus  prepared  is  previously  brought  into 
contact  with  fluorine  gas  to  form  a  strong  and  substantially  passive  nickel  fluoride  film. 

This  point  is  a  great  feature  of  the  present  invention.  Such  passive  film  of  nickel  fluoride  may  be 
produced  by  the  following  procedure. 

Firstly,  the  above-mentioned  vessel  is  heated  to  about  30  -  200  °  C,  and  at  the  heated  state,  F2  gas  or 
40  an  F2  gas  diluted  with  an  inert  gas  such  as  N2  gas,  helium  (He)  gas  and  the  like  is  passed  through  the 

vessel  for  10  min.  -  15  hours,  preferably  30  min.  -  10  hours,  to  react  nickel  with  F2  gas  to  form  a  nickel 
fluoride  film.  Upon  this  reaction  of  nickel  with  F2  gas,  it  is  preferable  that  firstly  the  reaction  is  effected  with 
an  F2  gas  of  a  low  concentration  diluted  with  an  inert  gas  and  the  concentration  of  F2  gas  is  gradually  or 
stepwise  enhanced  and  finally  a  100  %  F2  gas  is  used  for  the  reaction. 

45  According  to  the  present  invention,  it  is  preferable  that  the  nickel  fluoride  film  thus  formed  is  subjected 
to  a  post-heat  treatment  at  400  -  800  °C,  preferably  600  -  800  °C,  in  an  inert  atmosphere  such  as  nitrogen, 
helium,  neon,  argon,  xenon  and  the  like  to  form  a  stronger  film.  The  exact  mechanism  of  the  film  being 
strengthened  is  not  clear,  but  it  is  presumed  that  the  post-heat  treatment  heats  and  hardens  the  film  and 
thereby  the  crystallinity  of  the  film  is  enhanced  etc.  and  as  a  result  a  substantially  passive  and  strong  film  is 

50  formed. 
An  example  of  preferable  embodiment  is  concretely  shown  in  the  following. 
Firstly  a  gas  comprising  about  20  -  30  %  F2  and  about  80  -  70  %  N2  is  passed  through  a  nickel  vessel 

to  be  treated  at  a  flow  rate  of  about  10  -  1000  cc/min.  at  temperatures  of  about  30  -  200  °C,  preferably 
about  100  -  150°  C  for  about  5  min.  -  5  hours,  preferably  about  1  -  2  hours. 

55  Then,  the  concentration  of  fluorine  gas  is  increased,  that  is,  a  gas  comprising  about  40  -  60  %  F2  and 
about  60  -  40  %  N2  is  used,  and  the  treatment  with  the  gas  is  effected  at  a  flow  rate  of  about  10  -  1000 
cc/min.  at  about  30  -  200  °C,  preferably  about  100  -  150°  C,  for  about  5  min.  -  5  hours,  preferably  about  1  - 
2  hours. 

3 
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Further,  the  concentration  of  fluorine  gas  is  increased  to  100  %  F2  and  the  treatment  is  carried  out  at  a 
flow  rate  of  about  10  -  1000  cc/min.  at  about  30  -  200  °C,  preferably  about  100  -  150°  C  for  about  5  min.  -  5 
hours,  preferably  about  1  -  2  hours. 

Finally,  a  post-heat  treatment  is  effected  by  using  N2  or  He  gas  at  a  flow  rate  of  about  10  -  1000 
5  cc/min.  at  about  400  -  800  °C,  preferably  about  600  -  800  °C  for  about  1  -  6  hours,  preferably  about  3  -  5 

hours  . 
The  nickel  fluoride  film  thus  produced  is  determined  to  be  substantially  a  passive  film  when  a  gas 

composed  of  20  %  F2  and  80  %  N2  is  fed  to  the  vessel  having  the  film  at  a  flow  rate  of  10  -  1000  cc/min. 
and  brought  into  contact  with  the  film  at  200  °  C,  and  the  concentration  of  F2  gas  measured  at  the  outlet  is 

io  not  different  from  that  at  the  inlet. 
A  desirable  thickness  of  the  nickel  fluoride  is  preferably  5  -  300  urn,  more  preferably  10  -  100  urn. 

When  the  thickness  is  thinner  than  this  value,  the  film  is  less  effective  as  a  protective  film  and  the  strength 
is  so  weak  that  the  film  is  easily  broken.  On  the  other  hand,  when  the  film  is  thicker  than  the  value,  strain  is 
formed  in  the  film  and  the  film  is  liable  to  be  cracked,  and  therefore,  the  thicker  film  is  not  preferred.  The 

is  thickness  of  the  film  can  be  measured  by  cutting  the  vessel  having  the  formed  film  and  photographing  the 
cross  section  by  using  an  electron  microscope,  or  by  following  the  above  procedure  and  measuring  the 
distribution  of  fluorine  by  using  an  X-ray  microanalyser. 

According  to  the  present  invention,  the  nitrogen  trifluoride  gas  is  heated  at  150  -  600  °C  in  the  vessel 
with  an  inner  wall  covered  with  a  nickel  fluoride  film. 

20  A  nitrogen  trifluoride  gas  to  be  treated  by  the  present  invention  is  that  containing  at  least  dinitrogen 
difluoride  (N2F2)  as  an  impurity,  and  other  than  N2F2,  it  may  contain  nitrous  oxide  (N20),  carbon  dioxide 
(C02)  and  the  like. 

The  typical  composition  is  approxinately  N2F2  :  1  -  5%,  N20:  1  -  10%  and  C02:  1  -  5%.  It  is  demanded 
that  at  least  the  N2F2  content  becomes  0.1  -  50  ppm,  preferably  0.1  -  40  ppm,  more  preferably  0.1  -  30 

25  ppm,  the  most  preferably  0.1  -  10  ppm  after  the  purification  treatment.  If  the  N2F2  content  has  been 
reduced  to  this  range,  the  other  impurities  can  be  easily  removed  with  adsorbents  or  the  like. 

According  to  the  present  invention,  the  NF3  gas  containing  N2F2  as  an  impurity  is  heated  at  150  - 
600  °C,  preferably  250  -  350  °C.  When  the  heating  temperature  is  lower  than  150°C,  N2F2  is  hardly 
decomposed  and  thereby  can  not  be  removed.  On  the  contrary,  when  the  heating  temperature  exceeds 

30  600  °C,  N2F2  can  be  almost  completely  removed,  but  there  is  a  fear  that  the  nickel  fluoride  film  is  peeled 
off  due  to  the  difference  in  coefficient  of  thermal  expansion,  and  moreover  it  results  in  loss  of  heat  energy. 
At  the  above-mentioned  heating  temperature,  the  decomposition  speed  of  N2F2  is  very  quick  and  thereby 
the  residence  time  (a  ratio  of  the  volume  of  reaction  vessel  to  the  volume  speed  of  the  gas)  of  the  passing 
NF3  gas  in  the  reaction  vessel  may  be  short,  and  it  is  usually  about  5  -  1000  sec. 

35  According  to  the  present  invention,  the  NF3  gas  passing  through  the  above-mentioned  vessel  may  be 
fed  alone,  or  in  a  diluted  form,  that  is,  diluted  with  an  inert  gas  such  as  N2,  He  and  the  like. 
The  pressure  of  the  passing  gas  is  not  particularly  limited,  but  usually  a  pressure  of  0  -  5  kg/cm2-G  (0-490,5 
kPa)  is  preferable  since  it  is  convenient  for  operation. 

According  to  the  present  invention,  it  is  preferable  that  the  coating  on  the  inner  wall  of  the  above- 
40  mentioned  vessel  is  preferably  made  of  a  strong  nickel  fluoride  previously  formed  under  particular 

conditions. 
When  an  inner  wall  of  a  vessel  made  of  a  metal  other  than  nickel  such  as  iron,  stainless  steel, 

aluminum  and  the  like  is  reacted  with  fluorine  to  form  a  metal  fluoride  film  coating,  said  coating  is  often 
peeled  off  easily  by  heating  and  thereby  the  metal  surface  is  exposed  since  said  coating  is  weak  and  the 

45  adhesive  strength  to  the  metal  wall  surface  is  low. 
Therefore,  the  coating  can  not  function  as  a  strong  passive  film.  In  addition,  the  exposed  metal  surface 

reacts  with  NF3  to  form  a  fragile  film  of  a  metal  fluoride  again,  and  said  metal  fluoride  film  is  peeled  off 
again,  and  the  metal  surface  is  exposed  again  and  further  reacts  with  NF3.  In  this  manner,  the  decomposi- 
tion  reaction  of  NF3  proceeds  as  a  chain-reaction,  and  as  a  result,  NF3  is  lost  to  a  great  extent. 

50  In  addition,  for  the  worse,  the  peeled  film  easily  becomes  fine  particles  and  entrained  to  the  following 
step  by  the  discharging  gas  and  thereby  the  fine  particles  clog  the  subsequent  line  such  as  a  purification 
apparatus,  pipes  and  the  like,  and  finally  the  operation  is  forced  to  stop  wholly. 

It  should  be  noted  that  if  nickel  is  used  as  a  material  for  the  vessel  under  conditions  other  than  those 
defined  in  the  present  invention,  the  nickel  fluoride  film  thus  formed  is  very  weak  and  the  adhesive  strength 

55  is  also  low,  and  thereby  the  film  is  easily  peeled  off  and  broken  resulting  in  causing  the  same  problems  as 
in  the  case  of  iron  and  stainless  steel  vessels  as  mentioned  above. 

Furthermore,  such  metal  vessels  including  said  nickel  vessel  are  gradually  consumed  due  to  the 
reaction  with  N2F2  etc.  and  the  vessel  wall  is  getting  thinner  and  thinner,  and  finally  holes  are  formed  in  the 

4 
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vessel  wall  and  the  vessel  can  not  be  used  any  more. 
According  to  the  present  invention,  a  vessel  with  an  inner  wall  covered  with  a  nickel  fluoride  film  may 

be  used  as  an  empty  vessel,  but  preferably  the  vessel  is  packed  with  a  solid  fluoride  to  form  a  packed  bed 
and  nitrogen  trifluoride  gas  is  heated  to  150  -  600  °C  in  the  packed  bed.  The  packed  bed  serves  to  heat 

5  effectively  and  thereby  the  rate  of  removing  N2F2  is  further  improved. 
The  solid  fluorides  which  can  be  used  as  packing  in  the  present  invention  are  those  incapable  of 

reacting  with  NF3  and  having  a  melting  point  of  600  °C  or  higher. 
However,  even  if  the  melting  point  is  lower  than  600  °C,  the  solid  fluoride  may  be  used  in  the  present 
invention  as  far  as  it  is  solid  at  a  temperature  at  which  NF3  is  heated. 

io  Examples  of  such  solid  fluorides  include  fluorides  of  metals  of  Group  IA  of  the  Periodic  Table  such  as 
lithium  fluoride  (LiF),  sodium  fluoride  (NaF),  calcium  fluoride  (KF),  rubidium  fluoride  (RbF),  cesium  fluoride 
(CsF)  and  the  like;  fluorides  of  metals  of  Group  IIA  of  the  Periodic  Table  such  as  beryllium  fluoride  (BeF2), 
magnesium  fluoride  (MgF2),  calcium  fluoride  (CaF2),  strontium  fluoride  (SrF2),  barium  fluoride  (BaF2)  and 
the  like;  fluorides  of  metals  of  Group  IIIA  of  the  Periodic  Table  such  as  aluminum  fluoride  (AIF3),  gallium 

is  fluoride  (GaF3),  indium  fluoride  (lnF3)  and  the  like;  and  double  salts  such  as  aluminum  sodium  fluoride 
(Na3AIFG)  and  the  like.  A  mixture  of  these  compounds  may  be  used. 

The  shape  of  the  solid  fluoride  is  preferably  particle,  and  the  size  of  the  particle  is  not  particularly 
limited,  but  is  determined  depending  on  the  size  of  reactor  and  easiness  of  handling.  It  is  also  possible  that 
a  solid  fluoride  lump  is  ground  to  form  particles  of  an  appropriate  size  such  as  about  10-50  mesh  and  then 

20  used.  When  a  solid  fluoride  is  in  the  form  of  powder,  it  is  preferably  shaped  into  a  cylinder,  ring,  sphere, 
pill,  plate  form  and  then  used.  In  the  case  of  cylinder,  the  size  is  usually  about  10-30  mm  in  diameter  and 
about  10-30  mm  high,  and  in  the  case  of  ring,  the  size  is  about  10-30  mm  in  outer  diameter  and  about  5 
-  25  mm  in  inner  diameter. 

Further,  powder  as  a  material  for  shaping  is  preferably  about  1  -  20  urn  in  size.  The  method  for  shaping 
25  into  a  desired  shape  is  not  particularly  limited,  but  the  following  method  is  preferable.  Firstly  a  metal 

fluoride  powder  is  sufficiently  mixed  with  a  shaping  auxiliary  agent  such  as  stearic  acid  and  the  like  in  an 
amount  of  about  1  -  10  %  by  weight.  The  resulting  mixture  is  placed  in  a  tableting  machine  and  shaped  at  a 
tableting  pressure  of  about  0.5-10  t/cm2.  The  resulting  shaped  matters  are  heated  at  600  -  800  °C  in  an 
inert  atmosphere  such  as  nitrogen,  argon,  helium  and  the  like  to  harden  by  heating.  As  a  result,  packings 

30  suitable  for  being  packed  in  the  vessel  are  obtained. 
As  the  packing,  small  metal  nickel  pieces  of  about  1  -  30  mm  in  size  having  a  strong  nickel  fluoride  film 

on  the  surface  can  be  used  as  an  equivalent  to  the  above-mentioned  solid  metal  fluoride  shaped  matter. 
The  nickel  fluoride  film  can  be  produced  by  bringing  the  metal  nickel  pieces  into  contact  with  F2  gas  under 
the  same  conditions  as  those  for  forming  a  passive  film  of  nickel  fluoride  on  the  wall  surface  of  the  vessel 

35  as  mentioned  above. 
When  the  above-mentioned  solid  fluoride  contains  moisture,  NF3  reacts  with  the  moisture  upon  the 

solid  fluoride  being  brought  into  contact  with  NF3  gas,  and  nitrogen  monoxide  (NO)  is  formed  so  that  it  is 
desirable  that  the  solid  fluoride  is  previously  dried  to  remove  moisture  sufficiently. 

The  height  of  the  packed  bed  composed  of  packings  is  not  particularly  limited,  but  is  usually  about  10  - 
40  300  cm. 

The  size  of  the  vessel,  consequently,  the  demension  of  the  packed  bed  ,  varies  in  proportion  to  the  NF3 
gas  volume  to  be  treated,  and  therefore,  usually  the  conditions  are  selected  such  that  the  gas  linear  speed 
is  about  5  -  200  cm/min.  and  the  contact  time  is  about  2-100  sec.  When  the  linear  speed  is  too  high,  the 
contact  time  is  too  short  to  decompose  N2F2  sufficiently.  On  the  other  hand,  when  the  linear  velocity  is 

45  lower  than  the  above-mentioned  value,  the  contact  time  becomes  unnecessarily  long  and  the  apparatus 
becomes  also  unnecessarily  large. 

According  to  another  aspect  of  the  present  invention,  an  NF3  gas  to  be  purified  is  subjected  to  a  heat 
decomposition  treatment  in  the  packed  bed  formed  as  above,  but  the  heating  temperature  and  other 
conditions  are  the  same  as  those  for  the  empty  vessel  as  mentioned  above  in  detail.  That  is,  heating  of  NF3 

50  gas  is  carried  out  at  150  -  600  °C,  preferably  250  -  350  °C.  At  this  heating  temperature  the  decomposition 
speed  of  N2F2  in  the  packed  bed  is  further  larger  and  thereby,  the  contact  time  (residence  time)  of  about  1 
-  200  sec.  is  enough. 

In  the  following  the  present  invention  is  further  explained  concretely  by  referring  to  Examples  and 
Comparative  Examples.  In  the  Examples,  Comparative  Examples  and  Reference  Examples,  %  and  ppm  are 

55  by  volume. 
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Examples  1  -  3 

While  a  nickel  vessel  (column)  of  6  mm  in  inner  diameter  and  300  mm  long  was  previously  heated  at 
100°C,  a  25  %  F2  gas  diluted  with  N2  gas  was  passed  through  the  vessel  for  one  hour  and  the 

5  concentration  of  F2  gas  was  increased  to  50  %  and  the  F2  gas  was  passed  for  one  hour,  and  furthermore  a 
100  %  F2  gas  was  passed  for  one  hour  to  treat  the  inner  wall  of  the  column  by  fluorination  to  form  a  nickel 
fluoride  film. 

In  addition,  the  column  was  subjected  to  a  post-heat  treatment  at  650  °C  for  3.5  hours  in  a  helium 
atmosphere.  A  test  piece  was  cut  out  of  the  vessel  and  the  cut  cross-section  surface  was  photographed  by 

io  means  of  electron  microscopy  and  the  average  value  of  the  film  thickness  was  about  60  urn. 
An  NF3  gas  containing  N2F2  diluted  with  about  the  same  volume  of  He  gas  was  passed  through  the  column 
under  the  conditions  shown  in  Table  1.  After  passing  through  the  column,  the  gas  was  bubbled  through  a  1 
%  aqueous  potassium  iodide  (Kl)  and  led  to  a  collecting  bomb  cooled  with  liquid  nitrogen  to  liquefy  NF3  for 
collection.  After  stopping  passing  NF3  gas,  the  above-mentioned  collecting  bomb  for  NF3  was  vacuum- 

15  evacuated  to  remove  He  gas. 
The  composition  of  NF3  gas  before  passing  the  column  and  that  after  passing  the  column  and  in  the 

collecting  bomb  were  analyzed  by  gas  chromatography.  The  result  is  shown  in  Table  1  that  N2F2  was 
removed  at  a  high  removing  rate  and  NF3  was  hardly  lost. 

Further,  in  Table  1  the  content  of  N2  gas  after  passing  is  higher  than  that  before  passing.  This  seems 
20  attributable  to  decomposition  of  N2F2  into  N2  and  F2  by  heating. 

Comparison  Examples  1  -  4 

A  vessel  (column)  made  of  a  material  as  shown  in  Table  2  (6mm  in  inner  diameter,  300  mm  long)  was 
25  not  subjected  to  a  fluorination  treatment  of  the  inner  wall,  but  used  directly,  and  NF3  gas  containing  N2F2 

diluted,  as  shown  in  Examples  1  -  3  above,  with  almost  the  same  volume  of  He  gas  was  passed  through  the 
column  under  the  conditions  as  shown  in  Table  2. 
After  passing  the  column,  the  NF3  gas  was  bubbled  through  a  1  %  aqueous  Kl  as  in  Examples  1  -  3  and 
led  to  a  collecting  bomb  cooled  with  liquid  nitrogen  as  in  Examples  1  -  3  to  liquefy  and  collect  the  NF3. 

30  After  stopping  passing  NF3  gas,  the  collecting  bomb  was  vacuum-evacuated  to  remove  He. 
The  composition  of  NF3  gas  before  passing  the  column  and  that  after  passing  the  column  and  in  the 

collecting  bomb  were  analyzed  by  gas  chromatography.  The  results  are  as  shown  in  Table  2.  It  is  shown 
that  N2F2  was  anyhow  removed,  but  the  yield  of  the  important  NF3  was  lowered  to  a  great  extent.  That  is, 
in  the  above  Examples  the  rate  of  NF3  loss  is  as  low  as  about  0.5  %  while  in  the  Comparison  Examples  the 

35  rate  of  NF3  loss  is  surprisingly  very  high,  that  is,  7.0-10  %.  This  is  a  big  problem. 
In  the  same  way,  after  a  continuous  use  for  one  week,  the  state  of  the  inner  wall  of  the  reaction  vessel 

was  observed.  And  it  was  found  that  a  brittle  metal  fluoride  film  formed  on  the  inner  wall  was  broken  all  over 
the  inner  wall  and  peeled  off  and  the  metal  surface  was  severely  damaged  though  the  degree  of  damage 
varies  somewhat  depending  on  the  type  of  metal  such  as  iron,  copper,  stainless  steel  and  nickel. 

40  Therefore,  it  was  realized  that  there  was  a  fear  that  the  pieces  of  the  peeled  film  in  a  large  amount  were 
conveyed  by  the  gas  and  mixed  with  the  down  stream  line  and  clogged  the  line  if  the  continuous  operation 
was  carried  out  any  more. 

In  addition,  there  was  a  danger  that  the  wall  of  the  reaction  vessel  was  further  corroded  and  became 
thinner  resulting  in  forming  holes  and  blowing  the  gases  there-through,  and  therefore,  any  further  continu- 

45  ous  operation  was  given  up. 

50 
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Reference  Example  1 

55  A  stainless  steel  column  of  10  mm  in  inner  diameter  and  300  mm  long  was  packed  with  commercially 
available  zeolite  (pore  size:  5  A)  (24  -  48  mesh  particles)  resulting  in  a  packed  bed  of  250  mm  thick,  and 
the  NF3  gas  free  of  N2F2  prepared  in  Example  3  was  passed  through  the  zeolite  layer.  With  respect  to  the 
gas  passing  conditions,  the  temperature  was  room  temperature  (about  20  °C),  the  flow  rate  of  NF3  gas  20 
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Nml/min.,  and  the  gas  passing  pressure  760  Torr(1,01325  x  105  Pa). 
After  passing  through  the  column,  the  composition  of  NF3  gas  was  analyzed  by  gas  chromatography. 

As  a  result,  the  contents  of  impurities  were  very  low,  that  is,  N2F2  20  ppm  or  less,  N20  20  ppm  or  less,  and 
C02  20  ppm  or  less.  Therefore,  it  will  be  realized  that  when  NF3  gas  from  which  N2F2  was  previously 

5  removed  according  to  the  present  invention  is  purified  with  a  known  adsorbent,  impurities  other  than  N2F2 
such  as  N20,  C02  and  the  like  can  be  removed  at  a  very  high  removing  rate  and  a  highly  pure  NF3  can  be 
obtained. 

Examples  4  -  6 
10 

While  a  nickel  vessel  (column)  of  6  mm  in  inner  diameter  and  300  mm  long  was  previously  heated  at 
100°C,  a  25  %  F2  gas  diluted  with  N2  gas  was  passed  through  the  vessel  for  one  hour  and  the 
concentration  of  F2  gas  was  increased  to  50  %  and  the  F2  gas  was  passed  for  one  hour,  and  furthermore  a 
100  %  F2  gas  was  passed  for  one  hour  to  treat  the  inner  wall  of  the  column  by  fluorination  to  form  a  nickel 

is  fluoride  film. 
In  addition,  the  column  was  subjected  to  a  post-heat  treatment  at  650  °C  for  3.5  hours  in  a  helium 

atmosphere.  According  to  the  method  as  mentioned  above,  the  average  thickness  was  measured  and  it  was 
60  urn. 

After  that,  the  column  was  packed  with  particulate  CaF2  of  24  -  32  mesh  (packed  height,  250  mm),  and 
20  N2  gas  was  passed  through  the  column  at  200  °C  at  a  flow  rate  of  100  cc/min.  for  one  hour  to  remove 

moisture  in  CaF2. 
Then,  a  NF3  gas  containing  N2F2  diluted  with  almost  the  same  volume  of  He  gas  was  passed  through 

the  column  packed  with  CaF2  under  the  conditions  as  shown  in  Table  3. 
The  NF3  gas  after  passing  through  the  column  was  bubbled  through  a  1  %  by  weight  aqueous 

25  potassium  iodide  (Kl)  and  then  led  to  a  collecting  bomb  cooled  with  liquid  nitrogen  to  liquefy  and  collect  the 
NF3.  After  stopping  passing  NF3  gas,  the  above-mentioned  collecting  bomb  for  NF3  was  vacuum-evacuated 
to  remove  He  gas. 

The  composition  of  NF3  gas  before  passing  the  column  and  that  in  the  collecting  bomb  after  passing 
the  column  were  analyzed  by  gas  chromatography.  As  a  result,  as  shown  in  Table  3,  N2F2  was  removed  at 

30  a  high  removing  rate  and  loss  of  NF3  was  little. 
Further,  Table  3  shows  that  the  content  of  N2  after  passing  the  column  is  more  than  that  before  passing 

the  column.  This  phenomenon  appears  to  be  attributable  to  decomposition  of  N2F2  into  N2  and  F2  by 
heating. 

35  Examples  7  -  9 

The  same  column  as  that  used  in  Examples  4  -  6  the  inner  wall  of  which  was  lined  with  nickel  fluoride 
was  packed  with  particulate  solid  fluoride  having  a  particle  size  of  24  -  32  mesh  as  shown  in  Table  4  in 
place  of  calcium  fluoride  in  the  same  volume  as  in  Examples  4  -  6,  and  the  solid  fluoride  was  dried  under 

40  the  same  conditions  as  in  Examples  4  -  6  to  remove  moisture. 
Then  an  NF3  gas  containing  N2F2  diluted  with  substantially  the  same  volume  of  He  gas  as  that  of  the 

NF3  gas  was  passed  through  the  column  under  the  conditions  as  shown  in  Table  4.  After  passing  through 
the  column,  the  gas  was  bubbled  through  a  1  %  by  weight  aqueous  potassium  iodide  (Kl)  and  then  led  to  a 
collecting  bomb  cooled  with  liquid  nitrogen  to  liquefy  and  collect  the  NF3.  After  stopping  passing  the  NF3 

45  gas,  the  collecting  bomb  for  NF3  was  vacuum-evacuated  to  remove  He  gas. 
The  composition  of  the  NF3  gas  before  passing  the  column  and  that  after  passing  the  column  were 

analyzed  by  gas  chromatography.  The  result  is  shown  in  Table  4.  The  rate  of  removing  of  N2F2  was  high 
and  NF3  was  hardly  lost. 

The  fact  that  the  content  of  N2  gas  after  passing  the  column  is  more  than  that  before  passing  the 
50  column  seems  to  be  attributable  to  decomposition  of  N2F2  into  N2  and  F2  by  heating. 

Comparison  Examples  5  -  8 

The  inner  wall  of  a  vessel  (column)  made  of  a  material  shown  in  Table  5  (6mm  in  inner  diameter,  300 
55  mm  long)  was  not  fluorinated,  but  used  directly,  and  the  column  was  packed  with  metal  particles  of  24  -  32 

mesh  in  size  of  NaF  particles  of  24  -  32  mesh  in  size  as  shown  in  Table  5  (packed  height,  250  mm).  An 
NF3  gas  containing  N2F2  diluted  with  He  gas  of  -the  same  volume  as  that  of  the  NF3  gas  as  shown  in 
Examples  4  -  6  was  passed  through  the  packed  column  under  the  conditions  shown  in  Table  5. 
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The  NF3  gas  after  passing  through  the  column  was  bubbled  through  a  1  %  by  weight  aqueous  Kl  in  a 
way  similar  to  Examples  4  -  6,  and  then  led  to  a  collecting  bomb  cooled  with  liquid  nitrogen  to  liquefy  and 
collect  NF3  in  a  manner  similar  to  Examples  4  -  6.  After  stopping  passing  NF3  gas,  the  NF3  collecting  bomb 
was  vacuum-evacuated  to  remove  He  gas. 

5  The  composition  of  NF3  gas  before  passing  the  column  and  that  after  passing  the  column  and  in  the 
collecting  bomb  were  analyzed  by  gas  chromatography.  The  results  are  as  shown  in  Table  5.  It  is  noted 
that  N2F2  was  removed,  but  the  yield  of  the  important  NF3  was  lowered.  That  is,  in  the  above  examples  the 
rate  of  NF3  loss  was  as  low  as  about  1.0  -  2.8  %  while  that  was  suprisingly  very  high  such  as  7.5  -  21  %. 
This  is  a  big  problem. 

10  In  the  same  way,  after  a  continuous  use  for  one  week,  the  state  of  the  inner  wall  of  the  reaction  vessel 
was  observed.  And  it  was  found  that  a  brittle  metal  fluoride  film  formed  on  the  inner  wall  was  broken  all  over 
the  inner  wall  and  peeled  off  and  the  metal  surface  was  severely  damaged  though  the  degree  of  damage 
varies  somewhat  depending  on  the  type  of  metal  such  as  iron,  copper,  stainless  steel  and  nickel. 
The  metal  pieces  were  also  in  a  state  similar  to  the  above  and  moreover,  broken  pieces  of  the  peeled  film 

15  were  accumulated  in  the  packed  bed  in  a  fairly  large  amount. 
Therefore,  it  was  realized  that  there  was  a  fear  that  the  accumulation  of  the  pieces  in  the  packed  bed 

increased  and  the  peeled  film  broken  pieces  were  conveyed  by  the  gas  in  a  large  amount  to  and  mixed 
with  the  down  stream  line  and  clogged  the  line  if  the  continuous  operation  was  carried  out  any  more. 

In  addition,  there  was  a  danger  that  the  wall  of  the  reaction  vessel  was  further  corroded  and  became 
20  thinner  resulting  in  forming  holes  and  blowing  the  gases  there-through,  and  therefore,  any  further  continu- 

ous  operation  was  given  up. 

Reference  Example  2 

25  A  stainless  steel  column  of  10  mm  in  inner  diameter  and  300  mm  long  was  packed  with  commercially 
available  zeolite  (pore  size:  5  A)  (24  -48  mesh  particles)  resulting  in  a  packed  bed  of  250  mm  thick,  and  the 
NF3  gas  free  of  N2F2  prepared  in  Example  6  was  passed  through  the  zeolite  layer.  With  respect  to  the  gas 
passing  conditions,  the  temperature  was  room  temperature  (about  20  °C),  the  flow  rate  of  NF3  gas  20 
Nml/min.,  and  the  gas  passing  pressure  760  Torr(1,01325  x  105  Pa) 

30  After  passing  through  the  column,  the  composition  of  NF3  gas  was  analyzed  by  gas  chromatography. 
As  a  result,  the  contents  of  impurities  were  very  low,  that  is,  N2F2  10  ppm  or  less,  N20  10  ppm  or  less,  and 
C02  10  ppm  or  less.  Therefore,  it  will  be  realized  that  when  NF3  gas  from  which  N2F2  was  previously 
removed  according  to  the  present  invention  is  purified  with  a  known  adsorbent,  impurities  other  than  N2F2 
such  as  N20,  C02  and  the  like  can  be  removed  at  a  very  high  removing  rate  and  a  highly  pure  NF3  can  be 

35  obtained. 
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The  present  invention  is  concerned  with  a  method  for  removing  N2F2  contained  in  NF3  gas.  The 
55  method  is  a  very  simple  and  economical  method  which  comprises  heating  the  NF3  gas  at  specified 

temperatures  in  a  vessel  having  an  inner  wall  coated  with  a  strong  and  passive  film  of  nickel  fluoride,  or 
heating  the  NF3  gas  at  specified  temperatures  in  a  packed  bed  prepared  by  packing  said  vessel  with  a 
solid  fluoride.  In  the  above,  when  said  vessel  is  packed  with  a  solid  fluoride,  N2F2  is  removed  better  than 

13 
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when  heated  simply  in  the  empty  vessel. 
As  shown  in  the  working  examples,  N2F2  is  removed  at  a  high  rate  so  that,  when  the  NF3  gas  purified 

by  the  method  of  the  present  invention  is  purified  again  by  a  known  purification  method,  for  example,  using 
an  adsorbent  such  as  zeolites  as  mentioned  above,  the  present  invention  gives  a  remarkable  function  and 

5  effect  that  a  highly  pure  NF3  gas  suitable  for  materials  for  a  semiconductor  dry  etching  agent  or  the  like  as 
illustrated  in  Reference  Example  1  and  Reference  Example  2  can  be  easily  obtained. 

In  addition,  the  method  of  the  present  can  give  a  purified  NF3  gas  with  little  loss  of  NF3  and  in  good 
yield,  and  further  the  continuous  purification  opration  can  be  safely  carried  out  for  a  long  period  of  time  so 
that  this  invention  is  of  highly  industrial  applicability. 

10 
Claims 

1.  A  method  for  purifying  nitrogen  trifluoride  gas  containing  at  least  dinitrogen  difluoride  as  impurities 
which  comprises: 

is  a.  providing  a  vessel  at  least  the  inner  wall  of  which  is  composed  of  nickel  for  heating  the  nitrogen 
trifluoride  gas 
b.  forming  previously  a  strong  film  of  nickel  fluoride  by  bringing  at  least  fluorine  gas  into  contact  with 
the  inner  wall  of  the  vessel,  and 
c.  heating  the  nitrogen  trifluoride  gas  at  150  -  600  °C  in  the  vessel  the  inner  wall  of  which  is  covered 

20  with  the  nickel  fluoride  film. 

2.  The  method  according  to  claim  1  in  which  the  thickness  of  the  nickel  fluoride  film  ranges  from  10  to 
100  urn. 

25  3.  The  method  according  to  claim  1  in  which  the  vessel  is  a  cylindrical  vessel. 

4.  The  method  according  to  claim  1  in  which  the  fluorine  gas  is  brought  into  contact  with  the  inner  wall  of 
the  vessel  at  30  °  C  -  200  °  C. 

30  5.  The  method  according  to  claim  1  in  which  the  nickel  fluoride  film  produced  by  bringing  fluorine  gas  into 
contact  with  the  inner  wall  of  the  vessel  is  further  heated  in  an  inert  gas  atmosphere. 

6.  The  method  according  to  claim  5  in  which  the  heating  is  effected  at  400  -  800  °C  in  an  inert  gas 
atmosphere. 

35 
7.  A  method  for  purifying  nitrogen  trifluoride  gas  containing  at  least  dinitrogen  difluoride  as  impurities 

which  comprises: 
a.  providing  a  vessel  at  least  the  inner  wall  of  which  is  composed  of  nickel  for  heating  the  nitrogen 
trifluoride, 

40  b.  forming  previously  a  strong  film  of  nickel  fluoride  by  bringing  at  least  fluorine  gas  into  contact  with 
the  inner  wall  of  the  vessel, 
c.  packing  with  a  solid  fluoride  the  vessel  the  inner  wall  of  which  is  covered  with  the  nickel  fluoride 
film  to  form  a  packed  bed  ,  and 
d.  heating  the  nitrogen  trifluoride  gas  in  the  packed  bed  at  150  -  600  °C. 

45 
8.  The  method  according  to  claim  7  in  which  the  thickness  of  the  nickel  fluoride  film  ranges  from  10  to 

100  urn. 

9.  The  method  according  to  claim  7  in  which  the  vessel  is  a  cylindrical  vessel. 
50 

10.  The  method  according  to  claim  7  in  which  the  fluorine  gas  is  brought  into  contact  with  the  inner  wall  of 
the  vessel  at  30  -  200  °  C. 

11.  The  method  according  to  claim  7  in  which  the  nickel  fluoride  film  produced  by  bringing  fluorine  gas  into 
55  contact  with  the  inner  wall  of  the  vessel  is  further  heated  in  an  inert  gas  atmosphere. 

12.  The  method  according  to  claim  11  in  which  the  heating  is  effected  at  400  -  800  °C  in  an  inert  gas 
atmosphere. 

14 
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13.  The  method  according  to  claim  7  in  which  the  solid  fluoride  is  at  least  one  member  selected  from  the 
group  consisting  of  fluorides  of  metals  of  group  IA,  fluorides  of  metals  of  group  IIA,  and  fluorides  of 
metals  of  group  IIIA  of  the  Periodic  Table. 

5  14.  The  method  according  to  claim  13  in  which  the  solid  fluoride  is  at  least  one  member  selected  from  the 
group  consisting  of  lithium  fluoride  (LiF),  sodium  fluoride  (NaF),  potassium  fluoride  (KF),  rubidium 
fluoride  (RbF),  cesium  fluoride  (CsF),  beryllium  fluoride  (BeF2),  magnesium  fluoride  (MgF2),  calcium 
fluoride  (CaF2),  strontium  fluoride  (SrF2),  barium  fluoride  (BaF2),  aluminum  fluoride  (AIF3),  gallium 
fluoride  (GaF3),  indium  fluoride  (lnF3),  and  aluminum  sodium  fluoride  (Na3AIFG). 

10 
Patentanspruche 

1.  Verfahren  zur  Reinigung  von  gasformigem  Stickstofftrifluorid,  enthaltend  zumindest  Distickstoffdifluorid 
als  Verunreinigung,  welches  umfaBt: 

is  (a)  das  Bereitstellen  eines  Behalters,  von  dem  zumindest  die  Innenwandung  aus  Nickel  besteht,  fur 
das  Erhitzen  des  gasformigen  Stickstofftrifluorids, 
(b)  das  vorhergehende  Ausbilden  eines  starken  Films  von  Nickelfluorid  durch  In-Kontakt-bringen  von 
zumindest  gasformigem  Fluor  mit  der  Innenwandung  des  Behalters,  und 
(c)  das  Erhitzen  des  gasformigen  Stickstofftrifluorids  auf  150°  bis  600  °C  in  dem  Behalter,  dessen 

20  Innenwandung  mit  dem  Nickelfluorid-Film  bedeckt  ist. 

2.  Verfahren  nach  Anspruch  1,  dadurch  gekennzeichnet,  daf3  die  Dicke  des  Nickelfluorid-Films  im 
Bereich  von  10  bis  100  urn  liegt. 

25  3.  Verfahren  nach  Anspruch  1  ,  dadurch  gekennzeichnet,  daf3  der  Behalter  ein  zylindrischer  Behalter  ist. 

4.  Verfahren  nach  Anspruch  1,  dadurch  gekennzeichnet,  daf3  das  gasformige  Fluor  mit  der  Innenwan- 
dung  des  Behalters  bei  30°  bis  200  °C  in  Kontakt  gebracht  wird. 

30  5.  Verfahren  nach  Anspruch  1,  dadurch  gekennzeichnet,  daf3  der  durch  In-Kontakt-bringen  von  gasfor- 
migem  Fluor  mit  der  Innenwandung  des  Behalters  erzeugte  Nickelfluorid-Film  in  einer  Inertgas- 
Atmosphare  weiter  erhitzt  wird. 

6.  Verfahren  nach  Anspruch  5,  dadurch  gekennzeichnet,  daf3  das  Erhitzen  in  einer  Inertgas-Atmosphare 
35  bei  400  °  bis  800  °  C  durchgefuhrt  wird. 

7.  Verfahren  zur  Reinigung  von  gasformigem  Stickstofftrifluorid,  enthaltend  zumindest  Distickstoffdifluorid 
als  Verunreinigung,  welches  umfaBt: 

(a)  das  Bereitstellen  eines  Behalters,  von  dem  zumindest  die  Innenwandung  aus  Nickel  besteht,  fur 
40  das  Erhitzen  des  gasformigen  Stickstofftrifluorids, 

(b)  das  vorhergehende  Ausbilden  eines  starken  Films  von  Nickelfluorid  durch  In-Kontakt-bringen  von 
zumindest  gasformigem  Fluor  mit  der  Innenwandung  des  Behalters, 
(c)  das  Beschicken  des  Behalters,  dessen  Innenwandung  mit  dem  Nickelfluorid-Film  beschichtet  ist, 
mit  einem  festen  Fluorid  zur  Bildung  eines  Fullkorperbetts,  und 

45  (d)  das  Erhitzen  des  gasformigen  Stickstofftrifluorids  in  dem  Fullkorperbett  bei  150°  bis  600  °C. 

8.  Verfahren  nach  Anspruch  7,  dadurch  gekennzeichnet,  daf3  die  Dicke  des  Nickelfluorid-Films  im 
Bereich  von  10  bis  100  urn  liegt. 

50  9.  Verfahren  nach  Anspruch  7,  dadurch  gekennzeichnet,  daf3  der  Behalter  ein  zylindrischer  Behalter  ist. 

10.  Verfahren  nach  Anspruch  7,  dadurch  gekennzeichnet,  daf3  das  gasformige  Fluor  mit  der  Innenwan- 
dung  des  Behalters  bei  30°  bis  200  °C  in  Kontakt  gebracht  wird. 

55  11.  Verfahren  nach  Anspruch  7,  dadurch  gekennzeichnet,  daf3  der  durch  In-Kontakt-bringen  von  gasfor- 
migem  Fluor  mit  der  Innenwandung  des  Behalters  erzeugte  Nickelfluorid-Film  in  einer  Inertgas- 
Atmosphare  weiter  erhitzt  wird. 

15 
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12.  Verfahren  nach  Anspruch  11,  dadurch  gekennzeichnet,  daf3  das  Erhitzen  in  einer  Inertgas-Atmospha- 
re  bei  400°  bis  800  °C  durchgefuhrt  wird. 

13.  Verfahren  nach  Anspruch  7,  dadurch  gekennzeichnet,  daf3  das  feste  Fluorid  zumindest  ein  solches 
5  ist,  das  aus  der  Gruppe  bestehend  aus  Fluoriden  von  Metallen  der  Gruppe  IA,  Fluoriden  von  Metallen 

der  Gruppe  IIA  und  Fluoriden  von  Metallen  der  Gruppe  IIIA  des  Periodischen  Systems  der  Elemente 
ausgewahlt  ist. 

14.  Verfahren  nach  Anspruch  13,  dadurch  gekennzeichnet,  daf3  das  feste  Fluorid  zumindest  ein  solches 
io  ist,  das  aus  der  Gruppe  bestehend  aus  Lithiumfluorid  (LiF),  Natriumfluorid  (NaF),  Kaliumfluorid  (KF), 

Rubidiumfluorid  (RbF),  Casiumfluorid  (CsF),  Berylliumfluorid  (BeF2),  Magnesiumfluorid  (MgF2),  Calci- 
umfluorid  (CaF2),  Strontiumfluorid  (SrF2),  Bariumfluorid  (BaF2),  Aluminiumfluorid  (AIF3),  Galliumfluorid 
(GaF3),  Indiumfluorid  (lnF3)  und  Aluminiumnatriumfluorid  (Na3AIFG)  ausgewahlt  ist. 

15  Revendications 

1.  Un  procede  pour  purifier  du  trifluorure  d'azote  gazeux  contenant  au  moins  du  fluorure  azoteux  comme 
impurete,  qui  comprend  les  etapes  consistant  a  : 

a.  se  pourvoir  d'un  recipient  dont  au  moins  la  paroi  interieure  est  composee  de  nickel  pour  chauffer 
20  le  trifluorure  d'azote  gazeux, 

b.  former  prealablement  une  pellicule  robuste  de  fluorure  de  nickel  par  mise  d'au  moins  du  fluor 
gazeux  en  contact  avec  la  paroi  interieure  du  recipient  et 
c.  chauffer  le  trifluorure  d'azote  gazeux  entre  150  et  600  °C  dans  le  recipient  dont  la  paroi  interieure 
est  recouverte  de  la  pellicule  de  fluorure  de  nickel. 

25 
2.  Le  procede  selon  la  revendication  1,  dans  lequel  I'epaisseur  de  la  pellicule  de  fluorure  de  nickel  se 

situe  dans  la  gamme  de  10  a  100  urn. 

3.  Le  procede  selon  la  revendication  1  ,  dans  lequel  le  recipient  est  un  recipient  cylindrique. 
30 

4.  Le  procede  selon  la  revendication  1,  dans  lequel  le  fluor  gazeux  est  mis  en  contact  avec  la  paroi 
interieure  du  recipient  entre  30  °  C  et  200  °  C. 

5.  Le  procede  selon  la  revendication  1,  dans  lequel  la  pellicule  de  fluorure  de  nickel,  produite  par  mise  du 
35  fluor  gazeux  en  contact  avec  la  paroi  interieure  du  recipient,  est  de  plus  chauffee  dans  une  atmosphere 

de  gaz  inerte. 

6.  Le  procede  selon  la  revendication  5,  dans  lequel  le  chauffage  est  effectue  entre  400  et  800  °C  dans 
une  atmosphere  de  gaz  inerte. 

40 
7.  Un  procede  pour  purifier  du  trifluorure  d'azote  gazeux  contenant  au  moins  du  fluorure  azoteux  comme 

impurete,  qui  comprend  les  etapes  consistant  a  : 
a.  se  pourvoir  d'un  recipient  dont  au  moins  la  paroi  interieure  est  composee  de  nickel  pour  chauffer 
le  trifluorure  d'azote, 

45  b.  former  prealablement  une  pellicule  robuste  de  fluorure  de  nickel  par  mise  d'au  moins  du  fluor 
gazeux  en  contact  avec  la  paroi  interieure  du  recipient, 
c.  garnir  d'un  fluorure  solide  le  recipient  dont  la  paroi  interieure  est  recouverte  de  la  pellicule  de 
fluorure  de  nickel  pour  former  un  lit  de  garnissage  et 
d.  chauffer  le  trifluorure  d'azote  gazeux  dans  le  lit  de  garnissage  entre  150  et  600  °C. 

50 
8.  Le  procede  selon  la  revendication  7,  dans  lequel  I'epaisseur  de  la  pellicule  de  fluorure  de  nickel  se 

situe  dans  la  gamme  de  10  a  100  urn. 

9.  Le  procede  selon  la  revendication  7,  dans  lequel  le  recipient  est  un  recipient  cylindrique. 
55 

10.  Le  procede  selon  la  revendication  7,  dans  lequel  le  fluor  gazeux  est  mis  en  contact  avec  la  paroi 
interieure  du  recipient  entre  30  et  200  °  C. 

16 
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1.  Le  procede  selon  la  revendication  7,  dans  lequel  la  pellicule  de  fluorure  de  nickel,  produite  par  mise  du 
fluor  gazeux  en  contact  avec  la  paroi  interieure  du  recipient,  est  de  plus  chauffee  dans  une  atmosphere 
de  gaz  inerte. 

2.  Le  procede  selon  la  revendication  1  1  ,  dans  lequel  le  chauffage  est  effectue  entre  400  et  800  °  C  dans 
une  atmosphere  de  gaz  inerte. 

3.  Le  procede  selon  la  revendication  7,  dans  lequel  le  fluorure  solide  est  au  moins  un  composant  de 
I'ensemble  constitue  par  les  fluorures  des  metaux  du  groupe  IA,  des  fluorures  des  metaux  du  groupe 
IIA  et  des  fluorures  des  metaux  du  groupe  IIIA  de  la  classification  periodique. 

4.  Le  procede  selon  la  revendication  13,  dans  lequel  le  fluorure  solide  est  au  moins  un  composant  de 
I'ensemble  constitue  par  le  fluorure  de  lithium  (LiF),  le  fluorure  de  sodium  (NaF),  le  fluorure  de 
potassium  (KF),  le  fluorure  de  rubidium  (RbF),  le  fluorure  de  cesium  (CsF),  le  fluorure  de  beryllium 
(BeF2),  le  fluorure  de  magnesium  (MgF2),  le  fluorure  de  calcium  (CaF2),  le  fluorure  de  strontium  (SrF2), 
le  fluorure  de  baryum  (BaF2),  le  fluorure  d'aluminium  (AIF3),  le  fluorure  de  gallium  (GaF3),  le  fluorure 
d'indium  (LnF3)  et  fluorure  de  sodium  et  d'aluminium  (Na3AIFG). 
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