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©  To  provide  a  filter  medium  for  an  automobile 
exhaust  gas  which  has  a  high  capability  of  collecting 
solid  and  liquid  components  of  an  exhaust  gas  and  a 
sufficiently  high  resistance  to  the  combustion  clean- 
ing  heat,  and  a  method  of  manufacturing  the  same. 
A  three-dimensional  reticulated  metallic  porous  ma- 
terial  of  Ni-Cr-AI  with  fibrous  crystals  of  alumina 
densely  set  on  the  surface  of  its  three-dimensional 
skeleton  is  heated  to  800°-1000°C  in  the  atmo- 

spheric  air,  and  the  resultant  material  is  used  as  a 
filter  medium.  Accordingly,  the  filter  medium  has 
excellent  filtration  performance  and  corrosion  resis- 
tance,  and  withstands  a  high  temperature.  This  filter 
medium  is  capable  of  firmly  supporting  a  catalyst  on 
the  fibrous  crystals  of  alumina  constituting  the  sur- 
face  of  the  filter  medium.  The  increased  surface  area 
can  support  an  increased  amount  of  catalyst. 
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(Means  to  Achieve  the  Object) 

In  order  to  solve  the  above  problems,  accord- 
ing  to  this  invention,  there  is  provided  a  filter  mem- 

5  ber  comprising  a  three-dimensional  mesh-like  me- 
tallic  porous  member  having  a  three-dimensional 
framework  and  made  from  a  heat-resistant  material, 
preferably  an  Ni-Cr-AI  material,  and  a  fibrous  alu- 
mina  crystal  provided  on  the  surface  of  the  three- 

w  dimensional  framework. 
The  filter  member  for  purifying  exhaust  gas 

according  to  this  invention  comprises  the  above- 
mentioned  filter  member  as  a  carrier,  and  a  cata- 
lyst  carried  thereon  by  entangling  it  with  the  crystal 

75  on  the  surface  of  the  framework  of  the  carrier. 
If  the  three-dimensional  mesh-like  metallic  po- 

rous  member  is  made  from  an  Ni-Cr-AI  material, 
the  fibrous  alumina  crystal  on  the  surface  of  the 
three-dimensional  framework  can  be  formed  easily 

20  by  heating  the  porous  member  to  800  -  1000°C, 
preferably  820  -  970  °  C,  in  the  atmosphere  or  in  an 
oxidizing  atmosphere  (e.g.  in  a  mixture  of  Ar  and 
O2  gases). 

The  three-dimensional  mesh-like  metallic  po- 
25  rous  member  made  of  an  Ni-Cr-AI  material  is  ob- 

tainable  by  alloying  a  three-dimensional  mesh-like 
porous  member  made  of  Ni  by  diffusing  Cr  and  Al 
therein.  The  diffusion  conditions  (powder  composi- 
tion,  powder  amount,  temperature  and  time)  may 

30  be  selected  so  that  the  porous  member  obtained 
will  have  such  a  composition  that  Cr:  15  -  40  %  by 
weight,  Al:  1  -  8  %  by  weight,  with  the  remainder 
being  Ni  and  inevitable  impurities.  It  is  possible  to 
improve  the  heat  resistance  of  the  filter  member  if 

35  0.05  -  0.5  %  by  weight  of  one  or  more  of  rare  earth 
elements  such  as  yttrium  and  neodymium  are  con- 
tained  in  the  composition. 

The  fibrous  alumina  crystal  on  the  surface  of 
the  three-dimensional  framework  is  heat-resistant 

40  enough  to  withstand  a  temperature  of  1000°C  or 
higher. 

The  fibrous  alumina  crystal  on  the  three-dimen- 
sional  framework  serves  to  roughen  the  surface  of 
the  three-dimensional  framework,  so  that  any  solid 

45  or  liquid  components  in  exhausts  are  collected  onto 
the  surface  of  the  three-dimensional  framework. 

In  the  three-dimensional  mesh-like  metallic  po- 
rous  member  formed  by  alloying  Al  together  with 
Cr,  AI2O3  forms  a  stable  oxide  resistant  to  the 

50  attack  of  sulfur  and  sulfuric  components.  Thus,  the 
filter  member  obtained  shows  high  corrosion  resis- 
tance  even  if  exposed  to  car  exhaust. 

With  filter  members  having  a  catalyst,  the  cata- 
lyst  is  firmly  carried  by  the  porous  member  be- 

55  cause  it  entangles  with  the  alumina  fiber  on  the 
surface  of  the  three-dimensional  framework.  Thus, 
even  if  the  filter  member  is  repeatedly  heated  and 
cooled  in  a  high-temperature  environment  or  sub- 

(Industrial  Application) 

This  invention  relates  to  a  filter  member  for 
purifying  exhausts  for  use  in  an  exhaust  purifying 
device  of  an  automobile  or  a  kerosene  fan  heater 
and  method  for  manufacturing  the  same. 

(Prior  Art  and  Its  Object) 

Particulates  (solid  components  such  as  soot) 
discharged  from  diesel-powered  vehicles  are  be- 
coming  a  big  social  problem.  Automobile  manufac- 
turers  are  endeavoring  to  develop  filter  systems 
which  can  effectively  collect  such  particulates. 
Among  them,  there  is  known  a  filter  formed  of 
honeycomb-shaped  cordierite  ceramics.  This  filter 
can  collect  particulates  with  high  efficiency  but  has 
a  problem  in  that  it  tends  to  develop  heat  spots, 
melting  or  cracks  when  heated  to  remove  the  col- 
lected  particulates  and  regenerate  the  filter.  Thus,  a 
complicated  control  system  was  needed. 

A  diesel  engine  car  is  advantageous  over  a 
gasoline-powered  car  in  that  the  fuel  cost  is  lower. 
But  this  advantage  will  be  offset  if  the  cost  for 
treating  exhaust  is  high.  Thus,  it  is  desired  to 
develop  a  filter  member  which  is  high  in  par- 
ticulate-collecting  capacity  and  resistant  to  heat 
and  requires  no  special  protective  means. 

In  an  exhaust  purifying  device  for  use  in  cars 
or  kerosene  fan  heaters  is  used  a  catalyst  made  of 
a  precious  metal  (such  as  platinum)  to  purify  ex- 
hausts  by  chemically  reacting  them. 

Such  a  catalyst  is  provided  on  the  surface  of  a 
honeycomb-shaped  carrier  made  of  cordierite. 
Such  a  conventional  carrier  has  a  relatively  smooth 
surface  and  thus  is  low  in  catalyst  carrying  capac- 
ity. 

On  the  other  hand,  today's  automobiles  and 
kerosene  fan  heaters  tend  to  discharge  higher  tem- 
perature  exhausts  than  ever  before  as  a  result  of 
technological  advancements  in  burning  fuel  in  an 
automotive  engine  or  burning  kerosene  in  a  burner. 
One  problem  with  a  conventional  carrier  is  that  it 
cannot  maintain  its  exhaust  purifying  effect  for  so 
long  a  period  of  time  because  the  catalyst  tends  to 
peel  off  during  use  if  the  carrier  is  repeatedly 
heated  and  cooled. 

It  is  therefore  an  object  of  this  invention  to 
provide  a  filter  member  for  purifying  exhaust  gas 
which  is  resistant  to  heat  and  high  in  particulate- 
collecting  capacity  and  which  can  stably  carry  its 
catalyst  even  if  repeatedly  heated  and  cooled  in  a 
high-temperature  environment  or  subjected  to  vi- 
brations,  and  a  method  of  manufacturing  the  same. 
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jected  to  vibrations,  the  catalyst  is  less  likely  to 
peel  off. 

Moreover,  since  the  surface  of  the  framework 
has  a  complicated  shape,  the  filter  member  can 
carry  a  large  amount  of  catalyst  and  thus  have  an 
increased  physical  capacity  to  collect  solid  compo- 
nents  in  exhaust. 

We  will  now  set  out  the  reasons  why  the  com- 
ponents  of  the  Ni-Cr-AI  type  three-dimensional 
mesh-like  metallic  porous  material  should  have 
their  contents  restricted. 

Cr  is  a  basic  element  necessary  to  ensure  high 
resistance  to  heat  and  oxidation.  According  to  the 
present  invention,  an  alumina  (AI2O3)  film  mainly 
serves  to  insure  resistance  to  oxidation.  But  if  the 
content  of  Cr  is  too  low,  the  adhesion  and  protec- 
tiveness  of  the  film  will  drop,  thus  making  it  difficult 
to  maintain  high  oxidation  resistance.  On  the  other 
hand,  excessive  Cr  will  reduce  the  toughness  of 
the  filter  member.  The  content  of  Cr  should  be 
between  15  and  40  %  by  weight  to  avoid  both  of 
the  problems. 

In  order  to  keep  high  heat  resistance,  Al  should 
be  contained  in  the  amount  of  at  least  1  %  by 
weight.  If  less  than  1  %  by  weight,  the  heat  resis- 
tance  would  be  insufficient.  More  than  8  %  by 
weight  of  Al  is  undesirable  from  the  viewpoint  of 
workability.  Thus,  the  content  of  Al  should  be  1  -  8 
%  by  weight.  The  actual  content  of  Al  should  be 
determined  within  the  above  range  taking  into  con- 
sideration  the  required  degree  of  workability. 

The  Ni-Cr-AI  type  three-dimensional  mesh-like 
metallic  porous  member  may  be  formed  by  sub- 
jecting  a  three  -dimensional  mesh-like  metallic  po- 
rous  material  made  solely  of  Ni  to  a  diffusion 
treatment  known  as  chromizing  to  form  an  Ni-Cr 
type  three-dimensional  mesh-like  metallic  porous 
member,  forming  it  to  the  shape  of  a  pipe  and  then 
subjecting  this  porous  member  to  calorizing  (two- 
stage  alloying).  Otherwise,  it  may  be  manufactured 
by  forming  a  pure  Ni-type  three-dimensional  mesh- 
like  metallic  porous  member  into  a  pipe  shape  and 
then  subjecting  it  to  a  single-stage  alloying  treat- 
ment  in  which  Cr  and  Al  are  diffused  at  one  time. 
Depending  on  the  conditions  of  treatment,  it  is 
possible  to  further  improve  the  heat  resistance  of 
surface  by  increasing  the  amount  of  Al  alloy  near 
the  surface  of  the  framework.  But  in  this  case  too, 
the  content  of  Al  in  the  entire  alloy  should  be  from 
1  to  8  %  by  weight  at  most.  If  more  than  8  %,  the 
shock  resistance  and  toughness  of  the  filter  mem- 
ber  would  be  insufficient  even  at  its  surface. 

We  have  found  out  that  the  fibrous  alumina 
crystal  grows  when  Al  is  diffused  in  the  surface  and 
inside  of  the  framework  of  the  three-dimensional 
mesh-like  metallic  porous  member  and  the  porous 
member  is  subjected  to  a  specific  heat  treatment  in 
the  atmosphere  or  in  an  oxidizing  gas  atmosphere 

containing  oxygen.  It  is  possible  to  diffuse  Al  from 
the  surface  of  the  framework  to  any  desired  depth 
by  controlling  the  diffusion  time  during  calorizing.  It 
is  preferable  to  control  the  content  of  Al  so  that  it  is 

5  high  near  the  surface  of  the  framework  to  facilitate 
the  growth  of  crystal  and,  inside  the  framework,  the 
Al  content  should  be  kept  at  a  value  necessary  to 
keep  high  heat  resistance  (1  %  by  weight). 

If  it  is  desired  to  increase  the  aspect  ratio 
10  (length-to-thickness  ratio)  of  the  fibrous  alumina 

crystal,  this  is  attained  by  increasing  the  content  of 
Al  to  5  %  or  more  in  the  region  from  the  surface  of 
the  framework  to  the  depth  of  0.5u.m.  It  is  possible 
to  control  the  content  of  Al  near  the  surface  of  the 

75  framework  e.g.  by  subjecting  a  three-dimensional 
mesh-like  metallic  porous  member  made  from  Ni  to 
chromizing  to  provide  an  Ni-Cr  type  three-dimen- 
sional  mesh-like  metallic  porous  member,  and  then 
subjecting  the  thus  obtained  porous  member  to 

20  calorizing  to  form  a  surface  region  where  the  Al 
content  is  high.  Otherwise,  it  is  also  possible  to 
provide  a  pure  Al  metal  coating  on  the  surface  of 
the  three-dimensional  framework  by  vapor  plating 
such  as  vacuum  deposition  or  wet  plating,  and  then 

25  subjecting  it  to  diffusion  treatment  in  an  inert  at- 
mosphere. 

If  such  an  Ni-Cr-AI  type  three-dimensional 
mesh-like  metallic  porous  member  contains  rare 
earth  elements  such  as  yttrium  and  neodymium,  it 

30  will  show  still  higher  heat  resistance.  Such  rare 
earth  elements  should  be  added  in  the  form  of 
powder  into  the  material  during  chromizing  or 
calorizing  or  the  first-stage  alloying.  But  if  they 
were  added  in  the  amount  of  more  than  0.5  %  by 

35  weight,  they  would  prevent  the  growth  of  fibrous 
crystal  in  the  subsequent  process.  If  less  than  0.05 
%  by  weight,  the  heat  resistance  scarcely  im- 
proves. 

The  temperature  for  growing  a  fibrous  alumina 
40  crystal  in  the  atmosphere  or  in  an  oxidizing  at- 

mosphere  should  be  between  800  and  1000°C 
(preferably  between  820  and  970  °C).  Otherwise,  a 
fibrous  crystal  having  a  sufficiently  large  aspect 
ratio  is  not  obtainable.  In  order  to  grow  a  fibrous 

45  crystal  having  a  large  aspect  ratio,  the  most  prefer- 
able  temperature  is  850  -  950  °C.  If  the  heating 
temperature  is  850  °C,  the  heating  time  required 
will  be  10  hours  or  more.  If  heated  at  950  °C,  the 
heating  time  can  be  reduced  to  two  hours.  If  heat- 

50  ed  at  1000°C  or  higher,  the  oxide  film  obtained 
would  develop  a  practically  flat  surface,  so  that  its 
specific  surface  area  would  be  too  small  to  collect 
exhaust  components  sufficiently.  If  lower  than 
800  °  C,  oxidation  process  would  be  delayed  due  to 

55  a  delay  in  diffusion  of  atoms.  Thus,  a  long  heating 
time  is  required  to  grow  desired  whiskers. 

The  catalyst  to  be  carried  on  the  three-dimen- 
sional  mesh-like  metallic  porous  member  having 
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the  fibrous  alumina  crystal  according  to  the  present 
invention  may  be  formed  in  the  following  ways: 

(1)  Fire-resistant  alumina  powder  is  wet-ground 
to  form  a  slurry.  A  three-dimensional  mesh-like 
metallic  porous  member  having  a  fibrous  alu- 
mina  crystal  is  immersed  in  the  slurry  thus 
formed.  After  removing  excess  slurry  and  drying 
at  80  -  250  °C,  the  three-dimensional  mesh-like 
metallic  porous  member  having  a  fibrous  alu- 
mina  crystal  is  baked  at  400  -  850  °  C  to  form  a 
filter  member  carrying  a  catalyst  for  purifying 
exhausts. 
(2)  Titania  powder  is  mixed  in  an  aqueous  solu- 
tion  containing  predetermined  amounts  of  plati- 
num  and  palladium  and  then  baked  and  dried  at 
80  -  250  °C  to  carry  the  platinum-palladium 
component  on  the  titania.  The  titania  powder 
carrying  platinum-palladium  components  is  wet- 
ground  to  form  a  slurry.  A  three-dimensional 
mesh-like  metallic  porous  member  having  a  fi- 
brous  alumina  crystal  is  immersed  in  the  slurry 
thus  formed.  Then,  after  removing  excess  slurry, 
it  is  dried  at  80  -  250  °  C  and  then  baked  at  400 
-  850  °C  to  form  the  intended  filter  member 
carrying  a  catalyst  for  purifying  exhaust. 

If  platinum  is  used  as  a  starting  material  for  the 
catalyst,  it  is  preferably  in  the  form  of  an  aqueous 
solution  of  salt  such  as  chloroplatinic  acid  or 
dinitrodiamine  platinum.  If  palladium  is  used,  it  may 
be  in  the  form  of  palladium  nitrate,  palladium 
tetramine  chloride  or  palladium  sulfide  complex 
salt. 

It  is  known  through  experience  that  a  precious 
metal  catalyst  such  as  platinum  should  be  carried 
in  the  amount  of  0.05  g  or  more  per  liter  of  the 
filter  volume  in  order  for  such  metal  to  act  as  a 
catalyst.  Thus,  the  catalyst  carrier  has  to  have  a 
sufficient  carrying  capacity. 

In  order  to  improve  the  high-temperature  dura- 
bility  and  to  control  the  oxidizing  capacity,  oxides 
of  at  least  one  element  selected  from  the  group 
consisting  of  rare  earth  elements  such  as  scan- 
dium,  yttrium,  lanthanum  and  cerium,  and  at  least 
one  element  selected  from  the  group  consisting  of 
alkaline  metals  such  as  lithium  and  sodium  may  be 
added  to  the  catalyst  component  if  necessary. 

(Examples) 

Now  we  will  describe  examples  of  this  inven- 
tion. 

(Experimental  Example  1) 

A  three-dimensional  mesh-like  metallic  porous 
member  made  of  Ni  having  an  amount  of  1100 
g/m2  and  having  50  cells  per  inch  was  subjected  to 
alloying  by  the  diffusion  process  in  a  powder  layer 

which  was  a  mixture  of  ammonium  chloride  powder 
and  metallic  aluminum  powder  to  provide  an  Ni-Cr 
(25  %  by  weight)-AI  (6  %  by  weight)  type  three- 
dimensional  mesh-like  metallic  porous  member. 

5  The  porous  member  thus  obtained  was  heated  at 
875  °  C  for  five  hours  in  the  atmosphere  to  provide 
a  filter  member  (Article  1  according  to  the  present 
invention)  formed  with  a  fibrous  alumina  crystal  on 
the  surface  of  its  framework. 

w  For  comparison  purposes,  we  also  prepared  a 
filter  member  (Comparative  Example  1)  by  heating 
a  three-dimensional  mesh-like  metallic  porous 
member  alloyed  by  the  same  process  as  for  Article 
1  and  having  the  same  composition  as  the  one 

75  used  in  preparing  Article  1  in  the  atmosphere  for 
three  hours  at  1000°C.  Figs.  1  -  3  are  scanning 
electron  microscopic  photographs  showing  the  sur- 
face  condition  of  the  frameworks  of  these  members 
before  (Fig.  1)  and  after  (Figs.  2  and  3)  the  heat 

20  treatment.  While  a  fibrous  alumina  crystal  grows 
densely  on  the  surface  of  the  framework  of  Article 
1  as  shown  in  Fig.  2,  no  such  a  fibrous  crystal 
about  3u.m  long  is  observed  on  the  surface  of  the 
framework  of  Comparative  Example  1  as  shown  in 

25  Fig.  3.  Instead,  a  granulated  crystal  is  formed. 
These  specimens  were  tested  for  their  capacity 

to  collect  solid  components  (especially  soot  dis- 
charged  from  a  diesel  engine  car)  and  liquid  com- 
ponents  in  exhausts.  Article  1  achieved  much  bet- 

30  ter  results  than  Comparative 

Example  1  . 

(Experimental  Example  2) 
35 

A  three-dimensional  mesh-like  metallic  porous 
member  made  of  Ni  having  an  amount  of  1100 
g/m2  and  having  50  cells  per  inch  was  subjected  to 
alloying  by  the  diffusion  process  to  form  materials 

40  having  compositions  shown  in  Table  1.  Then,  these 
metallic  porous  members  were  heated  in  the  at- 
mosphere  under  the  heating  conditions  specified  in 
Table  1  to  provide  filter  members  according  to  the 
present  invention  (Articles  2  -  9). 

45  For  comparison  purposes,  we  also  prepared 
filter  members  (Comparative  Examples  2  -  9)  by 
heating  a  three-dimensional  mesh-like  metallic  po- 
rous  member  having  the  same  compositions  as  the 
materials  used  in  preparing  Articles  2  -  9  at  a 

50  temperature  lower  than  800  °C  or  higher  than 
1000°C. 

We  also  prepared  comparative  examples  by 
heating  a  porous  member  containing  more  than  0.5 
%  by  weight  of  Y  or  Nd  under  the  same  heat 

55  treatment  conditions  as  when  preparing  Articles 
according  to  the  present  invention. 

The  same  fibrous  crystal  as  observed  on  Arti- 
cle  1  was  formed  on  the  surface  of  the  frameworks 
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of  Articles  2  -  9.  No  such  crystal  was  found  on  any 
of  Comparative  Examples  2  -  9.  Only  flat  crystals 
were  observed. 

The  comparative  specimens  containing  more 
than  0.5  %  by  weight  of  Y  or  Nd  developed  a 
crystal  having  a  rather  short  fiber  length  in  spite  of 
the  fact  that  they  were  heated  under  the  same 
conditions  as  with  the  Articles  according  to  the 
present  invention.  This  indicates  that  the  addition  of 
excessive  Y  or  Nd  inhibits  the  growth  of  crystals. 

(Experimental  Example  3) 

A  three-dimensional  mesh-like  metallic  porous 
member  made  of  Ni  having  an  amount  of  1100 
g/m2  and  having  50  cells  per  inch  was  subjected  to 
alloying  by  the  diffusion  process  to  form  materials 
having  compositions  shown  in  Table  1.  Then,  these 
metallic  porous  members  were  heated  in  a  mixture 
of  Ar  and  O2  gases,  with  the  partial  pressure  of  O2 
kept  constant  at  20  %,  at  the  temperature  and  for 
the  time  specified  in  Table  2,  to  provide  filter 
members  according  to  the  present  invention  (Arti- 
cles  10-17). 

For  comparison  purposes,  we  also  prepared 
filter  members  (Comparative  Examples  10  -  17)  by 
heating  three-dimensional  mesh-like  metallic  po- 
rous  members  having  the  same  compositions  as 
the  materials  used  in  preparing  Articles  2  -  9  at 
less  than  800  °C  or  more  than  1000°C  to  provide 
Comparative  Examples  10-17. 

We  also  prepared  comparative  examples  by 
heating  a  porous  member  containing  more  than  0.5 
%  by  weight  of  Y  or  Nd  under  the  same  heat 
treatment  conditions  as  when  preparing  Articles  10 
-  17. 

A  fibrous  alumina  crystal  made  up  of  fibers 
having  a  thickness  of  0.2  -  0.3u.m  and  a  length  of  1 
-  5u.m  was  formed  on  the  surface  of  the  frame- 
works  of  Articles  2  -  9.  No  such  crystal  was  found 
on  any  of  Comparative  Examples  2  -  9.  Only  flat 
crystals  were  observed. 

The  comparative  specimens  containing  more 
than  0.5  %  by  weight  of  Y  or  Nd  showed  the  same 
results  as  those  in 

Experimental  Example  2. 

Then,  Articles  2  -  9  were  alternately  heated  and 
cooled  500  times,  each  cycle  including  heating  at 
1000°C  for  30  minutes.  After  the  test,  no  problem- 
atic  defects  or  change  in  appearance  was  ob- 
served.  This  experiment  is  a  reproduction  of  an 
actual  use  situation  in  which  a  filter  which  has 
collected  solid  (such  as  soot)  and  liquid  compo- 
nents  in  exhausts  is  periodically  regenerated  by 
burning  the  collected  components.  It  was  proved 
that  the  articles  according  to  the  present  invention 

had  a  sufficient  heat  resistance. 
Also,  in  order  to  examine  the  capacity  for  col- 

lecting  solid  exhaust  components,  Articles  1  -  9 
and  Comparative  Examples  1  -  9  were  actually 

5  used  on  a  2800-cc  diesel  engine  car  to  collect 
"soot"  in  exhausts  discharged  therefrom.  The 
specimens  of  the  present  invention  showed  a  pre- 
determined  collecting  rate  in  a  shorter  time  than 
the  comparative  examples. 

10  Filters  of  the  same  construction  were  formed 
from  these  specimens  and  used  to  collect  "soot" 
discharged  from  the  same  diesel  engine  car  when 
the  engine  was  driven  at  2600  rpm  under  the  3/4 
load.  In  five  hours,  the  filters  according  to  the 

75  present  invention  collected  2  -  5  times  as  much 
soot  as  Comparative  Examples.  Thus,  it  was 
proved  that  the  filters  of  the  present  invention  are 
superior  in  collecting  capacity  to  comparative  ex- 
amples,  too. 

20 
(Experimental  Example  4) 

A  catalyst  (platinum-palladium)  prepared  by  the 
wet  method  specified  hereinbelow  was  carried  on 

25  filter  members  formed  from  Articles  1  and  1 0 - 1 7  
and  Comparative  Examples  1  and  10  -  17  to  pro- 
vide  exhaust  filter  members. 

We  prepared  alumina  powder  containing  plati- 
num  and  palladium  in  a  dispersed  state  by  putting 

30  1  kg  of  alumina  having  a  specific  surface  area  of 
130  m2/g  into  a  solution  which  is  a  mixture  of  10  g 
of  dinitrodiamine  platinum  containing  platinum  and 
30  g  of  palladium  nitrate  containing  palladium,  mix- 
ing  the  solution,  and  drying  it  for  one  hour  at 

35  150°C  and  then  for  two  hours  at  400  °C.  One 
kilogram  of  the  alumina  powder  thus  obtained  was 
wet-ground  to  form  a  slurry.  Three-dimensional 
mesh-like  metallic  porous  members  formed  with  a 
fibrous  alumina  crystal  that  correspond  to  Article  1 

40  and  Comparative  Example  1  were  immersed  in  the 
slurry  thus  formed.  After  removing  excess  slurry, 
they  were  dried  at  150°C  for  two  hours  and  then 
baked  at  500  °C  for  one  hour  to  provide  filter 
members  carrying  a  catalyst  according  to  the 

45  present  invention. 
Article  1  and  Comparative  Example  1  were 

tested  for  their  catalyst  carrying  capacity.  The  test 
results  showed  that  Article  1  had  much  higher 
catalyst  carrying  capacity  than  Comparative  Exam- 

50  pie  1  . 
Also,  a  platinum-rhodium  type  catalyst  was  car- 

ried  on  the  surface  of  the  framework  of  Articles  10 
-  17.  The  specimens  thus  formed  were  alternately 
heated  and  cooled  500  times,  each  cycle  including 

55  heating  at  1000°C  for  30  minutes.  No  peeling  or 
defects  of  the  catalyst  were  observed,  nor  was 
there  any  change  in  appearance.  In  contrast,  Com- 
parative  Examples  10-17  were  lower  in  catalyst 
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carrying  capacity  than  Articles  10  -  17.  Moreover,  Fig.  2 
the  catalyst  dropped  out  before  the  heating-cooling  graph 
cycle  was  repeated  500  times.  Thus,  they  were  not  the  fi 
suitable  as  exhaust  purifying  filter  members.  forme 

We  also  tested  Articles  10-17  and  Compara-  5  tallic  | 
tive  Examples  10  -  17  for  their  physical  capacity  for  Fig.  3 
collecting  "soot"  in  exhausts.  We  prepared  filters  graph 
having  the  same  structure  using  specimens  not  comp 
having  a  catalyst.  They  were  used  to  collect  soot  in  dimer 
exhausts  discharged  from  a  diesel  engine  car.  The  w  showi 
filters  of  the  present  invention  showed  a  soot  col- 
lecting  capacity  2  -  5  times  higher  than  the  com-  Claims 
parative  examples.  This  indicates  that  the  filter 
members  having  a  fibrous  crystal  on  the  surface  1.  A  fil 
have  an  improved  exhaust  purifying  capacity.  This  75  ing 
is  because  the  catalyst  is  firmly  carried  by  the  rous 
fibrous  crystal  and  such  filters  have  a  higher  filter-  frarr 
ing  capacity  as  well  as  purifying  capacity  by  a  vide 
catalyst.  frarr 

Fig.  2  is  a  scanning  electron  microscopic  photo- 
graph  showing  the  surface  of  the  framework  of 
the  filter  member  according  to  this  invention 
formed  of  the  three-dimensional  mesh-like  me- 
tallic  porous  member  shown  in  Fig.  1;  and 
Fig.  3  is  a  scanning  electron  microscopic  photo- 
graph  showing  the  surface  of  the  framework  of  a 
comparative  filter  member  formed  of  the  three- 
dimensional  mesh-like  metallic  porous  member 
shown  in  Fig.  1. 

A  filter  member  for  purifying  exhausts  compris- 
ing  a  three-dimensional  mesh-like  metallic  po- 
rous  member  having  a  three-dimensional 
framework,  and  a  fibrous  alumina  crystal  pro- 
vided  on  the  surface  of  said  three-dimensional 
framework. 

A  filter  member  for  purifying  exhausts  as 
claimed  in  claim  1  wherein  a  catalyst  is  carried 
thereon  by  entangling  it  with  said  fibrous  alu- 
mina  crystal. 

A  filter  member  for  purifying  exhausts  as 
claimed  in  claim  1  or  2  wherein  said  three- 
dimensional  mesh-like  metallic  porous  member 
comprises  15-40  %  by  weight  of  Cr,  1  -  8  % 
by  weight  of  Al  with  the  remainder  being  Ni 
and  inevitable  impurities. 

A  filter  member  for  purifying  exhausts  as 
claimed  in  claim  1  or  2  wherein  said  porous 
member  claimed  in  claim  2  contains  0.05  -  0.5 
%  by  weight  of  at  least  one  of  rare  earth 
elements  including  yttrium  and  neodymium. 

A  method  of  manufacturing  a  filter  member  for 
purifying  exhausts  wherein  a  three-dimensional 
mesh-like  metallic  porous  member  containing 
aluminum  and  having  a  three-dimensional 
framework  is  heated  in  the  atmosphere  at  a 
temperature  of  800  -  1000°C,  thereby  forming 
a  fibrous  alumina  crystal  on  the  surface  of  said 
three-dimensional  framework. 

20 
(Effect  of  the  Invention)  2. 

As  described  above,  the  filter  member  accord- 
ing  to  this  invention  is  manufactured  by  forming  a 
fibrous  alumina  crystal  on  the  surface  of  the  three-  25 
dimensional  framework  of  a  three-dimensional  3. 
mesh-like  metallic  porous  member  made  from  a 
heat-resistant  Ni-Cr-Ar  type  alloy.  Such  a  filter  ex- 
hibits  a  high  capacity  for  collecting  solid  and  liquid 
components  in  exhaust.  Also  it  can  sufficiently  30 
withstand  temperature  changes  when  repeatedly 
heated  and  cooled  in  a  high-temperature  environ- 
ment.  Thus,  it  is  regeneratable  at  low  cost  simply  4. 
by  burning  it. 

In  an  arrangement  where  a  catalyst  is  used,  the  35 
catalyst  is  firmly  carried  on  the  surface  of  the 
framework  because  it  is  entangled  with  the  fibrous 
alumina  crystal.  Such  a  catalyst  is  less  likely  to 
peel  off  even  if  the  filter  is  repeatedly  heated  and  5. 
cooled  or  subjected  to  vibrations.  40 

Also,  because  of  its  three-dimensional  struc- 
ture,  the  filter  member  has  an  increased  surface 
area,  so  that  it  is  possible  to  carry  a  greater 
amount  of  catalyst  thereon.  This  leads  to  an  im- 
proved  exhaust  purifying  capacity  by  the  catalyst.  45 
Further,  such  a  high  exhaust  purifying  capacity  can 
be  maintained  for  a  prolonged  period  of  time.  The 
filter  according  to  the  present  invention  exhibits  a 
high  physical  capacity  for  purifying  exhaust. 

50 
(Brief  Description  of  the  Drawings) 

Fig.  1  is  a  scanning  electron  microscopic  photo- 
graph  showing  the  surface  condition  of  the 
framework  of  an  Ni-Cr  (25  %  by  weight)-AI  (6  %  55 
by  weight)  type  three-dimensional  mesh-like 
metallic  porous  member; 
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