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Description 

The  present  invention  relates  to  a  plate-shaped 
catalyst  and  a  method  of  producing  the  same,  and 
more  particularly  to  a  plate-shaped  catalyst  for 
denitration  using  an  expanded  metal  strip  as  a 
base  plate. 

In  the  past,  in  United  States  Patent  No. 
4,567,630,  there  was  described  a  plate-shaped 
catalyst  for  denitration  using  an  expanded  metal 
strip  as  a  base  plate.  A  method  for  producing  this 
plate-shaped  catalyst  mainly  includes:  a  step  of 
forming  an  expanded  metal  strip;  a  step  of  spray- 
coating  molten  metal  onto  the  expanded  metal  strip 
to  form  roughened  surfaces  thereon;  a  step  of 
coating  a  catalytic  substance  onto  the  thus  surface- 
roughened  expanded  metal  strip;  a  step  of  holding 
the  catalyst  strip  thus  obtained  by  the  catalyst 
coating  step  between  an  upper  and  a  lower  sheets 
to  protect  the  surfaces  thereof;  a  step  of  applying 
pressure  to  the  catalyst  strip  to  closely  attach  the 
catalytic  substance  onto  the  roughened  surfaces 
for  flattening  the  surfaces  out;  a  step  of  applying 
press-work  to  thus  obtained  catalyst  strip  to  form  it 
into  a  predetermined  shape;  and  a  step  of  cutting 
the  catalyst  strip  to  the  specified  length  to  obtain  a 
plate-shaped  catalyst.  During  the  above-described 
steps,  the  plate-shaped  catalyst  strip  which  is  pre- 
pared  by  coating  the  catalytic  substance  onto  the 
expanded  metal  Strip  is  press-worked  to  form  V- 
shaped  ridges  on  the  both  surfaces  thereof,  plate- 
shaped  catalysts  obtained  by  cutting  the  catalyst 
strips  are  piled  up  on  each  other  by  use  of  the 
ridges  as  spacers,  and  are  put  in  practical  use  as  a 
catalyst  unit.  When  the  catalyst  unit  is  used  as  an 
exhaust  gas  denitrating  catalyst  unit,  exhaust  gases 
mixed  with  a  reducing  agent  such  as  ammonia  are 
passed  through  a  multiplicity  of  channels  formed 
by  the  piled-up  upper  and  lower  plate-shaped  cata- 
lysts  and  the  ridges  thereof,  whereby  nitrogen  ox- 
ides  (NOx)  contained  in  the  exhaust  gases  catalyt- 
ically  are  reacted  with  ammonia  in  the  exhaust 
gases,  so  that  the  exhaust  gases  can  be  purified. 

In  the  aforesaid  plate-shaped  catalyst  unit, 
since  the  expanded  metal  strip  is  press-worked  to 
form  the  ridges  being  V-shaped  in  cross  section  as 
the  spacers  after  coating  the  catalyst  substance 
onto  the  expanded  metal  strip,  the  expanded  metal 
strip  is  bent  into  a  form  being  V-shaped  in  cross 
section  at  a  predetermined  distance,  whereby  the 
expanded  metal  strip  is  reduced  in  size  in  a  direc- 
tion  of  bending.  For  this  reason,  in  order  to  obtain 
the  plate-shaped  catalyst  unit  having  the  predeter- 
mined  length,  it  is  necessary  to  use  the  expanded 
metal  strip  having  the  size  allowing  for  the  reduc- 
tion  in  size  due  to  the  aforesaid  press  working.  For 
example,  in  order  to  finish  the  expanded  metal  strip 
to  the  width  of  500mm,  it  is  necessary  to  use  the 

expanded  metal  strip  having  a  width  of  about 
525mm. 

According  to  the  present  invention  there  is 
provided  a  plate-shaped  catalyst  (1)  comprising: 

5  an  expanded  metal  strip  (12)  having  roughened 
surfaces; 

said  surface-roughened  expanded  metal  strip 
(12)  having  a  layer  of  a  catalytic  substance  coated 
on  each  entire  surface  thereof,  characterised  in  that 

io  said  catalytic  layer  is  formed  with  a  wave- 
shaped  profile  (14)  independent  of  the  expanded 
metal  strip,  having  a  predetermined  pitch, 
characterised  in  that 

and  said  expanded  metal  strip  (12)  having  the 
75  catalytic  layer  (14)  formed  thereon  is  formed  with  a 

plurality  of  convex  and  concave  portions  (2,  2A) 
adjoining  one  another  and  separated  by  a  predeter- 
mined  distance. 

According  to  a  further  aspect  of  the  present 
20  invention  there  is  provided  a  method  of  coating  a 

catalytic  substance  (11)  on  a  surface-roughened 
expanded  metal  strip  (12);  characterised  by 

a  step  of  passing  said  expanded  metal  strip 
having  the  catalytic  substance  coated  thereon 

25  through  a  pair  of  rolls  (7,  7A)  having  formed  there- 
on  a  wave-shaped  profile  arranged  at  a  pitch  of 
from  1  to  3mm  and  having  a  plurality  of  adjoining 
convex  and  concave  pressing  portions  (16,  16A) 
and  arranged  such  that  said  wave-shaped  profiles 

30  and  said  convex  and  concave  pressing  portions  on 
respective  rolls  mesh  with  each  other,  ,  to  form 
convex  and  concave  portions  (2,  2A)  in  the  ex- 
panded  metal  strip  (12)  and  to  form  wave-shaped 
profile  in  the  surfaces  of  the  catalytic  substance 

35  layer,  with  the  rolling  pressure  arranged  such  that 
said  expanded  metal  strip  (12)  is  not  substantially 
deformed  except  for  the  formation  of  said  convex 
and  concave  portions  (2,  2A). 

Embodiments  of  the  present  invention  will  now 
40  be  described  by  way  of  example  only,  with  refer- 

ence  to  the  accompanying  drawings,  in  which:- 
Fig.  1  is  a  perspective  view  showing  an  example 
of  the  plate-shaped  catalyst  according  to  the 
present  invention; 

45  Fig.  2  is  an  enlarged  view  showing  a  portion  II  in 
Fig.  1; 
Fig.  3  is  an  explanatory  view  showing  an  exam- 
ple  of  the  processes  of  producing  the  plate- 
shaped  catalyst  according  to  the  present  inven- 

50  tion; 
Fig.  4  is  a  perspective  view  showing  the  ex- 
panded  metal  strip  as  being  the  base  strip  of  the 
plate-shaped  catalyst  according  to  the  present 
invention; 

55  Fig.  5  is  an  enlarged  view  showing  a  portion  V 
in  Fig.  4; 
Fig.  6  is  a  sectional  view  in  the  direction  in- 
dicated  by  the  arrows  from  the  line  VI-VI  in  Fig. 

2 
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5; 
Fig.  7  is  a  sectional  view  showing  a  state  in 
which  a  wave-shaped  catalytic  layer  is  formed  in 
the  direction  of  expanding  of  the  expanded  met- 
al  strip  (an  arrow-indicated  direction  E  in  Fig.  6); 
Fig.  8  is  a  sectional  view  in  the  direction  in- 
dicated  by  the  arrows  from  the  line  VIII  -VIII  in 
Fig.  5,  showing  a  state  in  which  the  wave- 
shaped  catalytic  layer  is  formed  in  a  direction 
perpendicular  to  the  direction  of  expanding  of 
the  expanded  metal  strip; 
Fig.  9  is  an  explanatory  view  showing  the  step 
of  passing  the  expanded  metal  strip  coated 
thereon  with  the  catalytic  substance  through  the 
wave-shape  rolls  having  the  specified  convex 
and  concave  portions  for  press-working; 
Fig.  10  is  a  perspective  view  showing  a  state  in 
which  the  plate-shaped  catalysts  obtained  by 
cutting  the  catalyst  strip  press-worked  in  Fig.  9 
are  piled  up  on  each  other; 
Fig.  11  is  a  sectional  view  in  the  direction  in- 
dicated  by  the  arrows  from  the  line  XI-XI  in  Fig. 
10; 
Fig.  12  is  an  explanatory  view  of  the  process 
showing  the  case  where  a  cutting  machine  is 
provided  between  the  coating  rolls  for  coating 
the  catalytic  substance  onto  the  expanded  metal 
strip  and  the  pressing  rolls  for  press-working  the 
wave-shapes  and  the  convex  and  concave  por- 
tions  on  the  catalyst  strip; 
Fig.  12A  is  a  plan  view  corresponding  to  Fig.  12; 
and 
Figs.  13  and  14  are  charts  showing  the  results 
of  the  denitrating  tests  and  the  peel  strength 
tests  by  use  of  the  plate-shaped  catalysts  ac- 
cording  to  the  present  invention,  respectively. 
The  present  invention  will  hereunder  be  de- 

scribed  in  detail  with  reference  to  the  accompany- 
ing  drawings. 

Referring  to  Fig.  1,  a  plate-shaped  catalyst  1 
according  to  the  present  invention  includes:  a  cata- 
lytic  layer  attached  on  the  entire  area  of  the  both 
surfaces  of  the  surface-roughened  expanded  metal 
strip  so  as  to  block  openings  formed  in  the  ex- 
panded  metal  strip;  convex  and  concave  portions  2 
and  2A  adjoining  to  one  another  which  are  provided 
at  a  predetermined  distance  on  the  expanded  met- 
al  strip  having  thereon  the  catalytic  layer;  and  a 
wave-shaped  profile  14  arranged  at  a  predeter- 
mined  pitch  on  the  surfaces  of  the  catalytic  layer. 

Figs.  4  and  5  show  the  expanded  metal  strip 
12  used  in  the  present  invention.  Examples  of 
dimensions  shown  in  Fig.  5  are:  4.5mm  for  an 
interval  A;  2.05mm  for  an  interval  B;  0.75mm  for  an 
interval  C;  and  0.2mm  for  an  interval  D.  The  ex- 
panded  metal  strip  can  be  available  in  the  market. 
However,  when  slits  are  formed  in  a  planar  metal 
plate  at  a  predetermined  distance  and  the  plate  is 

expanded  in  a  direction  perpendicular  to  the  slits 
(herein,  referred  to  as  the  "direction  E  of  expand- 
ing")  to  form  openings  15  having  a  predetermined 
size,  the  expanded  metal  strip  can  be  easily  pro- 

5  duced.  This  expanded  metal  plate  thus  obtained  is 
spray-coated  thereon  with  a  metal  such  as  alu- 
minum  in  order  to  allow  the  catalytic  substance  to 
easily  attach  thereonto,  so  that  the  surfaces  thereof 
can  be  roughened. 

io  The  catalytic  substances  is  coated  on  the  en- 
tire  areas  of  the  both  surfaces  of  the  expanded 
metal  strip  thus  surface-roughened  in  such  a  man- 
ner  to  block  the  openings  15  formed  in  the  ex- 
panded  metal  strip  as  the  catalytic  substance.  This 

is  catalytic  substance  includes  denitrating  catalytic 
components  such  as  Ti,  V,  Mo,  W,  etc.,  and  be- 
sides,  may  further  includes  a  reinforcing  compo- 
nent  such  as  inorganic  fibers  when  necessary.  The 
catalytic  substance  is  normally  supplied  in  a  plasti- 

20  cized  state  having  70-90  wt  %  of  water,  being 
easily  formable.  The  coating  amount  of  the  cata- 
lytic  substance  on  the  expanded  metal  strip  is  60- 
90  wt  %,  preferably  70-85  wt  %.  This  plate-shaped 
catalyst  is  passed  between  rolls  7  and  7A  (Refer  to 

25  Figs.  3  and  9)  having  the  wave-shapes  arranged  at 
the  predetermined  pitch  and  the  convex  and  con- 
cave  portions  so  as  to  form  the  wave-shapes  on 
the  surfaces  of  the  catalytic  layer,  and  simulta- 
neously  the  convex  and  concave  portions  adjoining 

30  to  one  another  are  formed  on  the  expanded  metal 
strip.  By  combining  a  direction  of  the  wave-shapes 
of  the  wave-shape  rolls  with  a  direction  of  feeding 
the  expanded  metal  strip,  the  wave-shapes  shown 
in  Figs.  7  and  8  are  formed.  More  specifically,  Fig. 

35  7  shows  a  case  where  the  direction  of  the  wave- 
shapes  of  the  wave-shape  rolls  is  aligned  with  the 
direction  of  expanding  direction  E  of  the  expanded 
metal  strip,  whereby  the  catalytic  layer  14  having 
the  generally  uniform  thickness  is  formed  on  the 

40  surfaces  of  the  expanded  metal  strip.  On  the  other 
hand,  when  the  direction  of  the  wave-shapes  of  the 
wave-shape  rolls  perpendicularly  intersects  the  di- 
rection  of  expanding  of  the  expanded  metal  strip  as 
shown  in  Fig.  8,  the  wave-shapes  are  formed  only 

45  by  the  catalytic  layer  on  the  both  surfaces  of  the 
expanded  metal  strip.  The  pitch  P  (a  distance  from 
a  crest  to  the  following  crest)  of  the  wave-shapes  of 
the  catalyst  itself  according  to  the  present  invention 
is  preferably  1.5-2.5mm.  Furthermore,  the  height  of 

50  the  wave-shape  is  preferably  about  1-3mm. 
The  convex  portion  2  and  the  concave  portion 

2A  are  formed  of  conical  shapes  similar  to  each 
other,  and  formed  by  the  pair  of  pressing  rolls  7 
and  7A  having  the  wave-shapes  and  the  conical 

55  convex  and  concave  portions  16  and  16A  equal  in 
depth  at  the  same  time  as  the  formation  of  the 
wave-shapes,  said  wave-shapes  and  convex  and 
concave  portions  being  in  mesh  with  each  other. 

3 
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The  convex  portions  2  and  the  concave  portions 
2A,  which  are  formed  on  the  plate-shaped  catalyst, 
are  preferable  to  adjoin  to  one  another,  since  the 
convex  portions  and  the  concave  portions  advanta- 
geously  do  not  meet  with  one  another  at  the  time 
the  plate-shaped  catalysts  are  piled  up  each  other 
by  use  of  the  convex  and  concave  portions  as  the 
spacers  as  shown  in  Fig.  10.  These  convex  por- 
tions  2  and  concave  portions  2A  may  be  arranged 
in  a  zigzag  manner  in  addition  to  the  checkerboard 
manner  as  shown  in  Fig.  1. 

An  example  of  the  method  of  producing  the 
plate-shaped  catalyst  according  to  the  present  in- 
vention  will  hereunder  be  described  with  reference 
to  Fig.  3.  In  this  system,  rolls  3  and  3A  for  coating 
a  catalytic  slurry,  the  wave-shape  pressing  rolls  7 
and  7A  and  a  cutting  machine  8  are  serially  ar- 
ranged,  whereby  a  process  of  coating  a  catalytic 
substance  11,  a  pressing  process  and  a  cutting 
process  are  continuously  applied  to  the  expanded 
metal  strip.  Between  the  coating  rolls  3  and  3A, 
papers  or  plastic  sheets  4  are  provided  on  and 
under  the  expanded  metal  strip,  so  that  the  cata- 
lytic  substance  is  prevented  from  adhering  to  the 
coating  rolls  3  and  3A,  and  the  surfaces  of  the 
catalyst  is  finished  flat.  Also,  between  the  wave- 
shape  pressing  rolls  7  and  7A,  plastic  sheets  or 
papers  (kraft  paper,  for  example)  5  are  provided  on 
and  under  the  catalytic  strip,  and  the  catalyst  strip 
is  pressed  to  be  dense  at  the  same  time  with  the 
formation,  so  that  the  catalyst  can  be  prevented 
from  falling  off  and  the  catalytic  substance  can  be 
prevented  from  adhering  to  the  wave-shape  press- 
ing  rolls.  The  catalytic  substance  11  is  supplied 
onto  the  expanded  metal  strip  which  is  fed  between 
the  coating  rolls  3  and  3A,  pressed  between  the 
coating  rolls,  and  spread  onto  the  undersurface  of 
the  expanded  metal  strip  through  the  openings 
thereof,  whereby  the  catalytic  layer  coating  the 
both  surfaces  of  the  expanded  metal  strip  is 
formed.  The  catalyst  strip  having  been  threaded 
through  the  coating  rolls  3  and  3A  is  passed 
through  the  pressing  rolls  7  and  7A  having  the 
wave-shapes  and  the  convex  and  concave  portions, 
where  the  catalytic  strip  is  formed  into  aforesaid 
predetermined  shape.  A  plate-shaped  catalyst  6 
having  threaded  through  the  wave-shape  pressing 
rolls  is  cut  with  blades  10  in  a  cutting  machine  8  to 
a  predetermined  length,  whereby  a  plate-shaped 
catalyst  6A  can  be  obtained.  As  the  plastic  sheet  4 
or  5,  it  is  preferable  to  use  a  sheet  of  polyethylene, 
polypropylene,  polyester  or  the  like. 

Fig.  9  is  the  explanatory  view  showing  the 
pressing  rolls  7,  7A  and  thereabout.  Formed  on  the 
pressing  rolls  7  and  7A  are  the  wave-shapes  being 
V-shaped  in  cross  section  at  a  pitch  of  1.5-2.5mm 
in  a  direction  normal  to  the  circumferential  direc- 
tion,  and  the  conical  convex  portions  2  and  con- 

cave  portions  2A  adjoining  to  one  another  are  pro- 
vided  at  a  predetermined  distance.  In  this  case,  in 
the  expanded  metal  strip  integrally  attached 
thereonto  with  the  catalytic  layer,  the  base  strip  is 

5  also  deformed  to  a  predetermined  shape  at  the 
convex  portions  2  and  the  concave  portions  2A  as 
shown  in  Fig.  2.  However,  in  the  other  wave- 
shaped  portion  of  the  catalytic  strip,  only  the  cata- 
lytic  layer  on  the  surfaces  is  formed  to  provide  the 

io  wave-shaped  portions,  but  the  expanded  metal 
strip  itself  is  not  deformed  into  the  wave-shapes. 
Pressure  of  the  pressing  rolls  is  suitably  set  in 
consideration  of  the  above.  The  expanded  metal 
strip  as  being  the  base  strip  is  partially  deformed  at 

is  the  convex  and  concave  portions  and  the  wave- 
shapes  are  formed  only  on  the  catalytic  layer  as 
described  above,  so  that  the  catalyst  strip  can  be 
produced  without  changing  the  dimensions  of  the 
expanded  metal  strip. 

20  In  order  to  form  the  wave-shapes  on  the  sur- 
faces  of  the  catalytic  layer  of  the  catalyst  strip 
without  substantially  deforming  the  expanded  metal 
strip  as  the  base  strip,  it  is  preferable  to  form  the 
wave-shapes  having  about  a  pitch  one  half  the 

25  pitch  of  the  openings  of  the  expanded  metal  strip. 
This  is  because,  as  shown  in  Figs.  7  and  8,  the 
wave-shapes  on  the  surfaces  of  the  expanded  met- 
al  strip  itself  meet  with  the  wave-shapes  formed  on 
the  catalytic  layer,  so  that  the  adherability  (peel 

30  strength  and  resistance  to  abrasion)  is  improved. 
Fig.  7  shows  a  case  where  the  wave-shapes  of  the 
catalytic  layer  14  are  formed  in  the  same  direction 
as  the  expanding  direction  E  of  the  expanded  met- 
al  strip  12,  and  Fig.  8  shows  a  case  where  the 

35  wave-shapes  of  the  catalytic  layer  14  are  formed  in 
a  direction  perpendicular  to  the  expanding  direction 
E.  In  the  case  of  Fig.  7,  the  catalytic  layer  is 
attached  more  strictly  (in  the  more  uniform  thick- 
ness)  to  the  surfaces  of  the  expanded  metal  strip 

40  than  the  case  of  Fig.  8.  In  the  case  of  Fig.  8,  the 
catalytic  layer  is  attached  to  the  expanded  metal 
strip  in  an  ununiform  thickness,  and,  from  the 
viewpoint  of  resistance  to  abrasion,  the  case  of  Fig. 
7  is  superior  to  the  case  of  Fig.  8. 

45  The  wave-shapes  of  the  pressing  rolls  shown  in 
Fig.  9  are  formed  in  the  direction  normal  to  the 
circumferential  direction.  However,  so-called  star- 
shaped  rolls,  in  which  the  wave-shapes  are  formed 
in  the  circumferential  direction,  may  be  used. 

50  A  multiplicity  of  plate-shaped  catalysts  6A  ob- 
tained  by  the  process  shown  in  Fig.  3  are  piled  up 
one  another  by  use  of  the  convex  portions  2  and 
the  concave  portions  2A  of  the  plate-shaped  cata- 
lysts  as  the  spacers  as  shown  in  Fig.  10  and 

55  housed  in  a  suitable  frame  member,  to  thereby 
form  a  catalytic  unit.  In  Fig.  10,  a  flowing  direction 
of  the  exhaust  gases  is  indicated  by  an  arrow  G. 
When  the  exhaust  gases  are  passed  through  par- 

4 
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allel  to  the  wave-shapes  as  described  above,  the 
higher  denitrating  performance  can  be  obtained. 
However,  the  passing  direction  of  the  exhaust  gas- 
es  is  not  limited  to  this,  and  such  an  arrangement 
of  the  plate-shaped  catalysts  may  be  adopted  that 
the  exhaust  gases  may  be  passed  in  a  direction 
oblique  to  the  wave-shapes  or  passed  in  a  direction 
perpendicular  to  the  direction  G  in  Fig.  10. 

Next,  Figs.  12  and  12A  show  a  case  where  the 
cutting  machine  8  is  provided  between  the  coating 
rolls  3  and  3A  and  the  pressing  rolls  7  and  7A. 
according  to  the  present  invention,  no  substantial 
change  in  size  in  the  widthwise  direction  occurs 
due  to  threading  through  the  pressing  rolls  7  and 
7A,  so  that,  even  if  the  cutting  machine  is  provided 
in  front  of  the  pressing  rolls,  the  plate-shaped  cata- 
lyst  6A  constantly  having  the  predetermined  shape 
can  be  produced. 

EXAMPLE 

As  the  base  strip,  there  was  used  the  ex- 
panded  metal  strip  having  the  dimensions  shown  in 
Fig.  5  and  being  surface-roughened  by  spray-coat- 
ing  molten  aluminum  thereonto  at  a  rate  of  30g/m2. 
The  expanded  metal  strip  thus  surface-roughened 
was  coated  thereon  with  a  denitrating  catalytic  slur- 
ry  (concentration  of  catalyst:  70  wt  %)  containing 
therein  titanium  oxide,  vanadium  oxide  or  molyb- 
denum  oxide  as  the  catalyst,  by  use  of  the  coating 
rolls  (coating  amount  to  the  expanded  metal  strip: 
77  wt  %).  Subsequently,  the  expanded  metal  strip 
was  subjected  to  the  pressing  rolls  shown  in  Fig.  9 
(diameter  of  rolls:  157mm;  pitch  of  wave-shapes: 
2mm;  depth  of  wave-shapes:  2mm;  height  of  coni- 
cal  convex  and  concave  portions:  3mm;  outside 
diameter:  16mm;  R  of  vertex  of  cone:  3-4mm;  20 
pieces/roll;  and  zigzag  arrangement),  to  thereby 
produce  the  plate-shaped  catalysts  having  wave- 
shapes  and  the  convex  and  concave  portions  ac- 
cording  to  the  present  invention.  The  plate-shaped 
catalysts  thus  obtained  were  piled  up  on  each 
other  to  provide  a  catalytic  unit  as  shown  in  Fig. 
10,  passed  therethrough  with  the  exhaust  gases  in 
parallel  to  the  wave-shapes  (in  a  direction  indicated 
by  the  arrow  G),  and  subjected  to  a  denitrating  test 
(AV  (air  velocity):  51m/m,  temperature:  350  °C, 
NH3/NO2  =  1.2),  using  ammonia  as  the  reducing 
agent.  Furthermore,  to  evaluate  the  peel  strength  of 
the  catalyst,  a  release  amount  of  the  catalyst  was 
measured  such  that  the  plate-shaped  catalyst  hav- 
ing  the  predetermined  dimensions  was  dropped  ten 
times  from  a  height  of  one  meter. 

For  comparison,  a  flat  plate-shaped  catalyst 
(the  amount  of  coating  onto  the  flat  plate-shaped 
was  77  wt  %)  having  the  ridges  being  V-shape  in 
cross  section  was  prepared,  and  subjected  to  the 
denitration  test  and  the  dropping  test  performed  in 

the  same  manner  as  described  above.  Figs.  13  and 
14  show  the  results  thus  obtained.  From  the  results 
shown  above,  it  was  shown  that  the  plate-shaped 
catalyst  according  to  the  present  invention  was 

5  improved  in  denitration  rate  by  about  2.5%  (from 
78.3%  to  80.8%)  and  improved  considerably  in 
peel  strength  in  the  dropping  test  (averaged 
0.78g/T.P.  (Total  Pieces)  was  reduced  to 
0.  45g/T.P.)  as  compared  with  the  conventional  flat 

10  plate-shaped  catalyst.  In  addition  to  the  improve- 
ments  in  the  denitration  rate  and  peel  strength  as 
described  above,  in  the  plate-shaped  catalyst  ac- 
cording  to  the  present  invention,  the  expanded 
metal  strip  can  adopt  the  same  width  as  the  width 

15  of  the  plate-shaped  catalyst  as  being  the  final  prod- 
uct,  whereby  there  is  no  need  for  cutting  the  ex- 
panded  metal  strip  considering  the  reduction  in 
width  thereof  due  to  the  working,  whereby  the 
cutting  loss  and  handling  of  the  expanded  metal 

20  strip  are  improved,  so  that  the  usage  of  the  base 
strip  can  be  decreased  as  compared  with  the  con- 
ventional  one.  Furthermore,  when  the  base  strips  of 
the  same  dimensions  are  used,  the  present  inven- 
tion  can  produce  a  plate-shaped  catalyst  having  a 

25  larger  surface  area  being  in  contact  with  the  ex- 
haust  gases  than  the  conventional  one.  The  conical 
convex  and  concave  portions  provided  on  the 
plate-shaped  catalyst  do  not  form  the  channels  for 
the  exhaust  gas  flow  as  compared  with  the  conven- 

30  tional  plate-shaped  catalyst,  in  which  the  ridges  of 
V-shape  in  cross  section  are  formed,  so  that  the 
dispersion  properties  of  the  exhaust  gases  can  be 
improved. 

According  to  the  present  invention,  the  speci- 
35  fied  wave-shapes  and  convex  and  concave  portions 

are  formed  on  the  plate-shaped  catalyst,  so  that 
the  usage  of  the  expanded  metal  strip  as  the  base 
strip  can  be  reduced  to  save  the  raw  material,  and 
further,  the  surface  area  of  the  catalysts  can  be 

40  increased  to  improve  the  rate  of  reaction. 
The  preferred  embodiments  of  the  present  in- 

vention  can  provide  plate-shaped  catalyst  and  a 
method  of  producing  the  same,  wherein  the  size  of 
the  base  strip,  as  it  is,  becomes  equal  to  the  size 

45  of  the  plate-shaped  catalyst  and  a  catalytic  surface 
area  equal  to  or  more  than  one  of  the  conventional 
plate-shaped  catalyst,  without  the  expanded  metal 
strip  as  the  base  strip  being  reduced  in  size  during 
the  formation  of  the  plate-shaped  catalyst. 

50 
Claims 

1.  A  plate-shaped  catalyst  (1)  comprising: 
an  expanded  metal  strip  (12)  having 

55  roughened  surfaces; 
said  surface-roughened  expanded  metal 

strip  (12)  having  a  layer  of  a  catalytic  sub- 
stance  coated  on  each  entire  surface  thereof; 

5 
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characterised  in  that 
said  catalytic  layer  is  formed  with  a  wave- 

shaped  profile  (14)  independent  of  the  expand- 
ed  metal  strip,  having  a  predetermined  pitch, 

and  said  expanded  metal  strip  having  the 
catalytic  layer  (14)  formed  thereon  is  formed 
with  a  plurality  of  convex  and  concave  portions 
(2,2A)  adjoining  one  another  and  separated  by 
a  predetermined  distance. 

2.  A  plate-shaped  catalyst  according  to  claim  1, 
wherein  said  catalyst  is  an  exhaust  gas  de- 
nitrating  catalyst. 

3.  A  plate-shaped  catalyst  according  to  claim  1, 
wherein  said  expanded  metal  strip  (12)  has 
openings  therein  of  pitch  in  a  direction  of  ex- 
panding  of  about  2mm,  the  pitch  of  openings 
arranged  in  a  direction  perpendicular  to  the 
direction  of  expanding  is  about  4.5mm  and  a 
pitch  of  said  wave-shaped  profile  is  about 
2mm. 

4.  A  plate-shaped  catalyst  according  to  claim  1, 
wherein  said  surface-roughened  expanded 
metal  strip  (12)  is  formed  of  an  expanded 
metal  strip  on  which  molten  metal  is  spray- 
coated. 

5.  A  plate-shaped  catalyst  according  to  claim  1, 
wherein  said  wave-shaped  profile  formed  on 
the  surfaces  of  the  catalytic  layer  is  formed  in 
a  direction  perpendicular  to  the  direction  of 
expanding  of  said  expanded  metal  strip  (12). 

6.  A  plate-shaped  catalyst  according  to  claim  1, 
wherein  said  wave-shaped  profile  is  formed  in 
a  direction  in  parallel  to  the  direction  of  ex- 
panding  of  said  expanded  metal  strip  (12). 

7.  A  method  of  coating  a  catalytic  substance  (11) 
on  a  surface-roughened  expanded  metal  strip 
(12);  characterised  by 

a  step  of  passing  said  expanded  metal 
strip  having  the  catalytic  substance  (11)  coated 
thereon  through  a  pair  of  rolls  (7,7A)  having 
formed  thereon  a  wave-shaped  profile  ar- 
ranged  at  a  pitch  of  from  1  to  3mm  and  having 
a  plurality  of  adjoining  convex  and  concave 
pressing  portions  (16.16A)  and  arranged  such 
that  said  wave-shaped  profiles  and  said  convex 
and  concave  pressing  portions  on  respective 
rolls  mesh  with  each  other,  to  form  convex  and 
concave  portions  (2,2A)  in  the  expanded  metal 
strip  (12)  and  to  form  the  wave-shaped  profile 
in  the  surfaces  of  the  catalytic  substance  layer, 
with  the  rolling  pressure  arranged  such  that 
said  expanded  metal  strip  (12)  is  not  substan- 

tially  deformed  except  for  the  formation  of  said 
convex  and  concave  portions  (2,2A). 

8.  The  method  of  producing  a  plate-shaped  cata- 
5  lyst  according  to  claim  7,  wherein  said  cata- 

lytic  substance  is  an  aqueous  slurry  containing 
therein  70-90  wt  %  of  an  exhaust  gas  de- 
nitrating  catalyst. 

io  9.  The  method  of  producing  a  plate-shaped  cata- 
lyst  according  to  claim  7,  wherein  said  ex- 
panded  metal  strip  (12)  has  openings  therein 
of  pitch  in  a  direction  of  expanding  (E)  of  about 
2mm,  a  pitch  of  the  openings  in  a  direction 

is  perpendicular  to  the  direction  of  expanding  is 
about  4.5mm  and  a  pitch  of  the  wave-shaped 
profile  of  the  rolls  (7,7A)  is  about  2mm. 

10.  The  method  of  producing  a  plate-shaped  cata- 
20  lyst  according  to  claim  7,  wherein  said  ex- 

panded  metal  strip  (12)  is  one  in  which  molten 
metal  is  spray-coated  onto  said  expanded  met- 
al  strip  (12). 

25  11.  The  method  of  producing  a  plate-shaped  cata- 
lyst  according  to  claim  7,  wherein  said  wave- 
shaped  profile  on  the  rolls  (7,7A)  is  arranged  in 
a  direction  perpendicular  to  axes  of  rolls  and 
said  expanded  metal  strip  is  fed  to  the  rolls 

30  (7,7A)  in  a  direction  perpendicular  to  a  direc- 
tion  of  expanding  (E)  of  said  expanded  metal 
strip  (12). 

12.  The  method  of  producing  a  plate-shaped  cata- 
35  lyst  according  to  claim  7,  wherein  said  wave- 

shaped  profile  on  the  rolls  (7,7A)  is  arranged  in 
a  direction  perpendicular  to  the  axes  of  the 
rolls  and  said  expanded  metal  strip  (12)  is  fed 
to  the  rolls  (7,7A)  in  a  direction  in  parallel  to  a 

40  direction  of  expanding  (E)  of  said  expanded 
metal  strip. 

13.  The  method  of  producing  a  plate-shaped  cata- 
lyst  according  to  claim  7,  wherein  a  step  of 

45  cutting  the  plate-shaped  catalyst  is  provided 
between  said  step  of  coating  a  catalytic  sub- 
stance  on  said  expanded  metal  strip  (12)  and 
said  step  of  forming  the  surfaces  of  a  catalytic 
layer  on  said  expanded  metal  strip  (12)  into 

50  the  wave-shaped  profile. 

Revendicatlons 

1.  Catalyseur  conforme  en  plaque  (1)  comprenant 
55  : 

une  bande  de  metal  etiree  (12)  presentant 
des  surfaces  rendues  rugueuses  ; 

la  bande  de  metal  etiree  a  surface  rugueu- 

6 
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se  (12)  etant  munie  d'une  couche  de  substan- 
ce  catalylique  deposee  sur  toute  sa  surface  ; 

caracterise  en  ce  que  ladite  couche  cataly- 
tique  est  formee  avec  un  profil  en  forme  de 
vagues  (14)  independant  de  la  bande  de  metal 
etiree,  et  ayant  un  pas  predetermine,  et  en  ce 
que  la  bande  de  metal  etiree  portant  la  couche 
catalytique  (14)  est  munie  d'une  pluralite  de 
parties  convexes  et  concaves  (2,  2A)  se  rejoi- 
gnant  les  unes  les  autres  et  separees  d'une 
distance  predetermined. 

2.  Catalyseur  en  forme  de  plaque  selon  la  reven- 
dication  1,  dans  lequel  le  catalyseur  est  un 
catalyseur  de  denitration  de  gaz  d'echappe- 
ment. 

3.  Catalyseur  en  forme  de  plaque  selon  la  reven- 
dication  1,  dans  lequel  la  bande  de  metal 
etiree  (12)  est  munie  d'ouvertures  presentant 
un  pas  dans  la  direction  de  son  etirement 
d'environ  2  mm,  le  pas  des  ouvertures  dans 
une  direction  perpendiculaire  a  la  direction  de 
son  etirement  etant  d'environ  4,5  mm  et  le  pas 
dudit  profil  en  forme  de  vagues  etant  d'environ 
2  mm. 

4.  Catalyseur  en  forme  de  plaque  selon  la  reven- 
dication  1,  dans  lequel  la  bande  de  metal 
etiree  a  surface  rendue  rugueuse  (12)  est  for- 
mee  d'une  bande  de  metal  etiree  sur  laquelle 
un  metal  fondu  est  depose  par  pulverisation. 

5.  Catalyleur  en  forme  de  plaque  selon  la  reven- 
dication  1,  dans  lequel  le  profil  en  forme  de 
vagues  forme  sur  les  surfaces  de  la  couche 
catalytique  est  forme  dans  une  direction  per- 
pendiculaire  a  la  direction  d'etirement  de  la 
bande  de  metal  etiree  (12). 

6.  Catalyseur  en  forme  de  plaque  selon  la  reven- 
dication  1,  dans  lequel  le  profil  en  forme  de 
vagues  est  forme  dans  une  direction  parallele 
a  la  direction  d'etirement  de  ladite  bande  de 
metal  etiree  (12). 

7.  Procede  de  depot  d'une  substance  catalytique 
(11)  sur  une  bande  de  metal  etiree  (12)  a 
surface  rendue  rugueuse,  caracterise  par  une 
etape  consistant  a  faire  passer  la  bande  de 
metal  etiree  portant  la  substance  catalytique 
(11)  entre  une  paire  de  rouleaux  (7,  7A)  sur 
lesquels  est  forme  un  profil  en  forme  de  va- 
gues  disposees  a  un  pas  d'environ  1  a  3  mm 
et  comprenant  une  pluralite  de  parties  pres- 
seuses  convexes  et  concaves  se  rejoignant 
(16,  16A)  et  disposees  de  sorte  que  les  profils 
en  forme  de  vagues  et  les  parties  presseuses 

convexes  et  concaves  sur  les  rouleaux  respec- 
tifs  s'adaptent  les  uns  aux  autres,  pour  former 
des  parties  convexes  et  concaves  (2,  2A)  dans 
la  bande  de  metal  etiree  (12)  et  pour  former  le 

5  profil  en  forme  de  vagues  dans  les  surfaces  de 
la  couche  de  substance  catalytique,  la  pres- 
sion  de  roulage  etant  telle  que  la  bande  de 
metal  etiree  (12)  n'est  sensiblement  pas  defor- 
mee  sauf  en  ce  qui  concerne  la  formation 

io  desdites  parties  convexes  et  concaves  (2,  2A). 

8.  Procede  de  fabrication  d'un  catalyseur  en  pla- 
que  selon  la  revendication  7,  dans  lequel  la 
substance  catalytique  est  une  boue  aqueuse 

is  contenant  de  70  a  90  %  en  poids  d'un  cataly- 
seur  de  denitration  de  gaz  d'echappement. 

9.  Procede  de  fabrication  d'un  catalyseur  en  pla- 
que  selon  la  revendication  7,  dans  lequel  la 

20  bande  de  metal  etiree  (12)  comprend  des  ou- 
vertures  ayant  un  pas  dans  la  direction  de 
retirement  (E)  d'environ  2  mm,  dans  lequel  le 
pas  des  ouvertures  dans  une  direction  perpen- 
diculaire  a  la  direction  d'etirement  est  d'envi- 

25  ron  4,5  mm,  et  dans  lequel  le  pas  du  profil  en 
forme  de  vagues  des  rouleaux  (7,  7A)  est 
d'environ  2  mm. 

10.  Procede  de  fabrication  d'un  catalyseur  en  pla- 
30  que  selon  la  revendication  7,  dans  lequel  la 

bande  de  metal  etiree  (12)  est  une  bande  dans 
laquelle  du  metal  fondu  est  depose  par  pulveri- 
sation  sur  la  bande  de  metal  etiree  (12). 

35  11.  Procede  de  fabrication  d'un  catalyseur  en  pla- 
que  selon  la  revendication  7,  dans  lequel  le 
profil  en  forme  de  vagues  sur  les  rouleaux  (7, 
7A)  est  dispose  dans  une  direction  perpendi- 
culaire  aux  axes  des  rouleaux  et  la  bande  de 

40  metal  etiree  est  fournie  aux  rouleaux  (7,  7A) 
dans  une  direction  perpendiculaire  a  la  direc- 
tion  d'etirement  (E)  de  ladite  bande  de  metal 
etiree  (12). 

45  12.  Procede  de  fabrication  d'un  catalyseur  en  pla- 
que  selon  la  revendication  7,  dans  lequel  le 
profil  en  forme  de  vagues  sur  les  rouleaux  (7, 
7A)  est  dispose  dans  une  direction  perpendi- 
culaire  aux  axes  des  rouleaux  et  la  bande  de 

50  metal  etiree  (12)  est  fournie  aux  rouleaux  (7, 
7A)  dans  une  direction  parallele  a  la  direction 
d'etirement  (E)  de  ladite  bande  de  metal  eti- 
ree. 

55  13.  Procede  de  fabrication  d'un  catalyseur  en  pla- 
que  selon  la  revendication  7,  dans  lequel  une 
etape  de  decoupe  du  catalyseur  en  plaque  est 
prevue  entre  I'etape  de  depot  d'une  substance 

7 
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catalytique  sur  la  bande  de  metal  etiree  (12)  et 
I'etape  de  formation  du  profil  en  forme  de 
vagues  dans  les  surfaces  de  la  couche  cataly- 
tique  sur  la  bande  de  metal  etiree  (12). 

Patentanspruche 

1.  Ein  plattenformiger  Katalysator  (1)  mit  einem 
gereckten,  aufgerauhte  Oberflachen  aufweisen- 
den  Metallstreifen  (12),  wobei  der  gereckte,  mit 
den  aufgerauhten  Oberflachen  versehene  Me- 
tallstreifen  (12)  insgesamt  auf  jeder  seiner 
Oberflachen  mit  einer  Lage  einer  katalytischen 
Substanz  beschichtet  ist, 
dadurch  gekennzeichnet,  dali 
die  katalytische  Schicht  unabhangig  von  dem 
gereckten  Metallstreifen  mit  einem  wellenfor- 
migen  Profil  (114)  vorgegebenen  Wellenab- 
stands  ausgebildet  und  der  gereckte  Metall- 
streifen,  auf  dem  die  katalytische  Schicht  (14) 
ausgebildet  ist,  mit  einer  Mehrzahl  von  konve- 
xen  und  konkaven  Abschnitten  (2,  2A)  verse- 
hen  ist,  die  durch  einen  bestimmten  Abstand 
voneinander  getrennt  nebeneinander  angeord- 
net  sind. 

2.  Ein  plattenformiger  Katalysator  nach  Anspruch 
1  ,  bei  dem  der  Katalysator  ein  Katalysator  zur 
Denitrierung  eines  Abgases  ist. 

3.  Ein  plattenformiger  Katalysator  nach  Anspruch 
1,  bei  dem  der  gereckte  Metallstreifen  (12)  in 
sich  Offnungen  aufweist  mit  einem  Abstand  in 
Streckrichtung  von  etwa  2  mm,  wobei  der  Ab- 
stand  der  Offnungen,  die  in  Richtung  senkrecht 
zur  Streckrichtung  angeordnet  sind,  etwa  4,5 
mm  und  der  Wellenabstand  des  wellenformi- 
gen  Profils  etwa  2  mm  betragt. 

4.  Ein  plattenformiger  Katalysator  nach  Anspruch 
1,  bei  dem  der  an  seiner  Oberflache  aufge- 
rauhte,  gereckte  Metallstreifen  (12)  aus  einem 
gereckten  Metallstreifen  gebildet  ist,  auf  den 
geschmolzenes  Metall  durch  Spruhbeschich- 
tung  aufgebracht  ist. 

5.  Ein  plattenformiger  Katalysator  nach  Anspruch 
1  ,  bei  dem  das  an  den  Oberflachen  der  kataly- 
tischen  Schicht  ausgeformte  wellenformige 
Profil  in  einer  Richtung  senkrecht  zur  Streck- 
richtung  des  gereckten  Metallstreifens  (12) 
ausgebildet  ist. 

6.  Ein  plattenformiger  Katalysator  nach  Anspruch 
1,  bei  dem  das  wellenformige  Profil  in  einer 
Richtung  parallel  zur  Streckrichtung  des  ge- 
reckten  Metallstreifens  (12)  ausgebildet  ist. 

7.  Ein  Verfahren  zum  Beschichten  eines  an  sei- 
nen  Oberflachen  aufgerauhten,  gereckten  Me- 
tallstreifens  (12)  mit  einer  katalytischen  Sub- 
stanz  (11),  gekennzeichnet  durch 

5  einen  Schritt  zum  Durchfuhren  des  gestreck- 
ten,  mit  der  katalytischen  Substanz  (11)  be- 
schichteten  Metallstreifens  durch  ein  Paar  von 
Walzen  (7,  7A),  an  denen  ein  wellenformiges 
Profil  mit  einem  Wellenabstand  von  1  -  3  mm 

io  ausgebildet  ist  und  die  eine  Mehrzahl  von  ne- 
beneinander  liegenden,  konvexen  und  konka- 
ven  Pre/Sabschnitten  (16,  16A)  aufweisen  sowie 
so  angeordnet  sind,  da/S  die  wellenformigen 
Profile  und  die  konvexen  und  konkaven  Pre/S- 

15  abschnitte  an  den  jeweiligen  Walzen  ineinan- 
der  greifen,  so  da/S  sich  im  gereckten  Metall- 
streifen  (12)  konvexe  und  konkave  Abschnitte 
(2,  2A)  und  in  den  Oberflachen  der  katalyti- 
schen  Substanzschicht  das  wellenformige  Pro- 

20  fil  ausbildet,  wobei  der  Walzdruck  so  einge- 
richtet  wird,  da/S  der  gereckte  Metallstreifen 
(12)  im  wesentlichen  nicht  verformt  wird,  aus- 
genommen  die  Ausbildung  der  konvexen  und 
konkaven  Abschnitte  (2,  2A). 

25 
8.  Das  Verfahren  zum  Herstellen  eines  plattenfor- 

migen  Katalysators  nach  Anspruch  7,  bei  dem 
die  katalytische  Substanz  ein  wassriger 
Schlamm  ist,  der  in  sich  70  -  90  Gew.-%  eines 

30  Katalysators  zur  Abgasdenitrierung  enthalt. 

9.  Das  Verfahren  zum  Herstellen  eines  plattenfor- 
migen  Katalysators  nach  Anspruch  7,  bei  dem 
der  gereckte  Metallstreifen  (12)  in  sich  Offnun- 

35  gen  aufweist  mit  einem  Abstand  in  Streckrich- 
tung  (E)  von  etwa  2  mm,  wobei  der  Abstand 
der  Offnungen  in  Richtung  senkrecht  zur 
Streckrichtung  etwa  4,5  mm  und  der  Wellenab- 
stand  des  wellenformigen  Profils  auf  den  Wal- 

40  zen  (7,  7A)  etwa  2  mm  betragt. 

10.  Das  Verfahren  zum  Herstellen  eines  plattenfor- 
migen  Katalysators  nach  Anspruch  7,  bei  dem 
der  gereckte  Metallstreifen  (12)  ein  solcher  ist, 

45  auf  den  geschmolzenes  Metall  durch  Spruhbe- 
schichtung  aufgebracht  ist. 

11.  Das  Verfahren  zum  Herstellen  eines  plattenfor- 
migen  Katalysators  nach  Anspruch  7,  bei  dem 

50  das  wellenformige  Profil  auf  den  Walzen  (7, 
7A)  in  Richtung  senkrecht  zu  den  Walzenach- 
sen  angeordnet  ist  und  der  gereckte  Metall- 
streifen  den  Walzen  (7,  7A)  in  Richtung  senk- 
recht  zur  Streckrichtung  (E)  des  gereckten  Me- 

55  tallstreifens  (12)  zugefuhrt  wird. 

12.  Das  Verfahren  zum  Herstellen  eines  plattenfor- 
migen  Katalysators  nach  Anspruch  7,  bei  dem 

8 
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das  wellenformige  Profil  auf  den  Walzen  (7, 
7A)  in  Richtung  senkrecht  zu  den  Walzenach- 
sen  angeordnet  ist  und  der  gereckte  Metall- 
streifen  (12)  den  Walzen  (7,  7A)  in  Richtung 
parallel  zur  Streckrichtung  (E)  des  gereckten  5 
Metallstreifens  zugefuhrt  wird. 

13.  Das  Verfahren  zum  Herstellen  eines  plattenfor- 
migen  Katalysators  nach  Anspruch  7,  bei  dem 
zwischen  dem  Verfahrensschritt  des  Auftra-  10 
gens  einer  katalytischen  Substanz  auf  den  ge- 
reckten  Metallstreifen  (12)  und  dem  Verfah- 
rensschritt  der  Formung  der  Oberflachen  der 
katalytischen  Schicht  auf  dem  gereckten  Me- 
tallstreifen  (12)  zu  einem  wellenformigen  Profil  is 
ein  Verfahrensschritt  zum  Schneiden  des  plat- 
tenformiger!  Katalysators  vorgesehen  wird. 
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