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Description 

FIELD  OF  THE  INVENTION  AND  RELATED  ART  STATEMENT 

5  The  present  invention  relates  to  a  catalyst  filter  for  removing  dust,  HCI,  Cb,  HF,  SOx  and  NOx  from  an 
exhaust  gas  from  incinerators  for  city  waste,  sewage  sludge  or  industrial  waste,  or  from  boilers  or  diesel 
engines,  and  to  a  method  for  manufacturing  such  a  catalyst  filter. 

In  order  to  remove  dust  in  an  exhaust  gas,  such  an  apparatus  as  an  electric  precipitator  (EP),  a  cyclone, 
a  Venturi  scrubber  and  a  bag  filter  has  conventionally  been  used.  Also,  in  order  to  remove  nitrogen  oxides 

io  in  an  exhaust  gas,  a  selective  catalytic  method  has  been  known  using  ammonia  as  a  reducing  agent,  and  a 
catalyst  of  a  honeycomb  or  pellet  shape  has  been  used. 

Usually,  a  combustion  exhaust  gas  contains  nitrogen  oxides  and  dust,  and  both  a  dust  collector  and  a 
denitration  apparatus  are  necessary  for  removing  these. 

Furthermore,  if  acidic  gases  such  as  fluorine,  hydrogen  fluoride,  chlorine,  hydrogen  chloride,  sulfur 
75  oxides  are  present  in  an  exhaust  gas,  they  are  usually  removed  with  a  wet  or  semi-wet  or  dry  method.  The 

wet  method  removes  dust  using  a  scrubber  or  the  like.  In  the  semi-wet  method  an  absorbent  in  a  slurry 
form  comprising  slaked  lime  and  magnesium  hydroxide  is  sprayed  into  an  evaporation  reaction  tower  for 
absorbing  and  removing  acidic  gases,  and  the  product  thus  produced  is  collected  together  with  combustion 
dust  and  discharged  out  of  the  system.  Also,  the  dry  method  uses  slaked  lime,  quick  lime,  calcium 

20  carbonate  and  the  like  as  an  absorbent  to  be  sprayed  into  a  furnace  or  a  duct,  or  this  method  introduces  an 
exhaust  gas  into  a  moving  layer  of  such  an  absorbent  in  order  to  absorb  and  remove  acidic  gases.  Thus,  a 
separate  apparatus  has  been  necessary  especially  for  acidic  gases. 

GB-A-210  88  60  discloses  a  metal  base  which  is  used  as  a  shape-retaining  material  and  a  desulfurizing 
catalyst  is  incorporated  in  a  carrier  of  a  glass  fiber  product.  This  technique  aims  at  strenghtening  a  catalyst 

25  and  improving  heat  resistance. 

OBJECT  AND  SUMMARY  OF  THE  INVENTION 

It  is  an  object  of  the  present  invention  to  provide  a  solution  to  the  above  disadvantages,  a  catalyst  filter 
30  and  a  manufacturing  method  thereof  which  make  it  possible  to  do  denitration,  dust  removal  and  the 

absorption  and  removal  of  acidic  gases  all  with  one  apparatus.  It  is  another  object  of  the  present  invention 
to  provide  a  comprehensive  method  for  treating  a  combustion  exhaust  gas  which  is  capable  of  removing 
dust,  acidic  gases  such  as  hydrogen  fluoride,  hydrogen  chloride  and  sulfur  oxides,  and  nitrogen  oxides 
using  a  single  element  for  removal. 

35  That  is,  the  present  invention  relates  to: 
(1)  A  catalyst  filter  which  is  characterized  in  that  catalyst  particles  which  are  made  of  titanium  oxide 
together  with  vanadium  oxide  and,  if  necessary,  with  tungsten  oxide  and  whose  diameters  are  between 
0.01  and  1  urn  are  carried  by  a  filter  made  by  weaving  monofilaments  of  a  glass  fiber  whose  diameter  is 
between  3  and  15  urn  so  that  the  filter  would  have  a  density  of  400  to  1000  g/m2; 

40  (2)  A  method  for  manufacturing  a  catalyst  filter  which  comprises  the  steps  of  carrying  out  a  surface 
treatment  to  a  filter  which  is  made  by  weaving  monofilaments  of  glass  fiber  whose  diameter  is  between  3 
and  15  urn  so  that  the  filter  has  a  density  of  400  to  1000  g/m2  by  using  a  tetrafluoroethylene  resin  and/or 
carbon  and/or  silicone  as  necessary,  impregnating  a  catalyst  preparation  solution  of  titanium  oxide  and 
vanadium  oxide  and,  if  necessary,  tungsten  oxide  into  the  filter  thus  prepared,  and,  after  drying  it,  baking 

45  this  filter; 
(3)  A  method  for  manufacturing  a  catalyst  filter  which  is  characterized  in  that  the  above  filter  is  woven 
into  plain  weave  or  twill  weave  or  satin  (satean)  weave; 
(4)  A  method  for  manufacturing  a  catalyst  filter  which  is  characterized  in  that,  at  the  time  of  the  surface 
treatment  as  described  above,  after  titanium  oxide  is  carried  by  mixing  titanium  oxide  particles  whose 

50  diameters  are  between  0.01  and  1  urn,  vanadium  oxide  and/or  tungsten  oxide  are  carried; 
(5)  A  method  for  manufacturing  a  catalyst  filter  which  is  characterized  in  that,  at  the  time  of  the  surface 
treatment  as  described  above,  after  titanium  oxide  and  tungsten  oxide  are  carried  by  mixing  tungsten 
oxide  with  titanium  oxide  particles  whose  diameters  are  between  0.01  and  1  urn,  vanadium  oxide  is 
carried; 

55  (6)  A  method  for  manufacturing  a  catalyst  filter  which  is  characterized  in  that  a  filter  which  is  woven  into 
plain  weave  or  twill  weave  or  satin  (satean)  weave  using  a  union  yarn  of  monofilaments  of  a  glass  fiber 
and  an  anatase-type  titania  fiber  so  that  the  filter  has  a  density  of  400  to  1000  g/m2  is  surface  treated  by 
using  a  tetrafluoroethylene  resin  to  which  carbon  is  added  and  by  using  silicone  as  necessary,  and  then 
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vanadium  oxide  and  tungsten  oxide  are  carried  by  the  filter  thus  prepared; 
(7)  A  method  for  manufacturing  a  catalyst  filter  which  is  characterized  in  that  a  filter  which  is  woven  into 
plain  weave  or  twill  weave  or  satin  (satean)  weave  using  a  union  yarn  of  monofilaments  of  a  glass  fiber 
and  an  anatase-type  titania  fiber  so  that  the  filter  has  a  density  of  400  to  1000  g/m2  is  immersed  in  a 

5  surface  treatment  agent  comprising  not  only  a  tetrafluoroethylene  resin  and  carbon  and,  if  necessary, 
silicone,  but  also  starting  compounds  of  vanadium  oxide  and/or  tungsten  oxide  so  that  catalyst 
components  are  carried  and  a  surface  treatment  is  carried  out  at  the  same  time. 
(8)  A  comprehensive  method  for  treating  a  combustion  exhaust  gas  which  is  characterized  in  that  an 
alkaline  powder  or  ammonia  or  their  precursor  is  added  to  a  flow  of  a  combustion  exhaust  gas  containing 

io  toxic  substances  such  as  dust,  acidic  gases  and  nitrogen  oxides,  and  the  flow  of  the  combustion  exhaust 
gas  is  passed  through  a  filter  carrying  a  catalyst  for  denitrating  the  above  combustion  exhaust  gas;  and 
(9)  A  comprehensive  method  for  treating  a  combustion  exhaust  gas  which  is  characterized  in  that  the 
filter  in  (8)  above  is  one  of  the  filters  of  (1)-(3)  above  or  is  manufactured  by  one  of  the  methods  of  (4)-(7) 
above. 

15 
BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

FIG.1  shows  a  flow  chart  of  a  manufacturing  process  of  a  catalyst  filter  of  the  present  invention; 
FIG.2  shows  a  flow  chart  of  another  manufacturing  process  of  a  catalyst  filter  of  the  present  invention; 

20  FIGS.3  and  4  show  how  a  catalyst  component  is  attached  to  a  surface  of  a  bag  filter  of  the  present 
invention;  and 
FIG.5  shows  a  schematic  view  of  an  apparatus  for  embodying  the  comprehensive  method  for  treating  a, 
combustion  exhaust  gas  of  the  present  invention. 

25  DETAILED  DESCRIPTION  OF  PREFERRED  EMBODIMENTS 

Some  examples  of  glass  fiber  monofilaments  that  may  be  used  in  the  present  invention  are  shown  in 
the  following  table. 

30  Table  1 

Si02  B203  AI2O3  Fe203  CaO  MgO  Na20  Other 

Longfiber(A)  53.49  9.86  14.69  0.18  16.49  4.58  --  0.78 

Longfiber(B)  57.71  --  14.55  0.38  11.43  6.06  0.22  Ti02  0.65 
BaO  8.95 

Glass  wool(C)  57.42  5.22  3.75  0.27  15.82  6.23  10.55  Ti02  0.15 
BaO  0.34 

Longfiber(D)  66.90  --  1.99  13.71  1.29  16.21 

These  types  of  monofilament  glass  fibers  becomes  easy  to  break  as  their  diameter  becomes  large. 
Since  some  strength  against  breaking  is  required  for  a  filter,  the  diameters  of  these  monofilaments  should 

45  be  15  urn  or  less,  preferably  9  urn  or  less  in  the  present  invention.  Also,  if  the  diameters  of  monofilaments 
are  small,  although  strength  is  improved  against  breaking,  it  becomes  very  difficult  and  expensive  to 
manufacture.  In  the  present  invention,  the  lower  limit  of  the  diameter  is  therefore  set  at  3  urn. 

Although  a  filter  can  be  used  which  is  woven  into  plane  weave  or  twill  weave  or  satin  (satean)  weave, 
twill  weave  is  preferred. 

50  The  density  of  the  woven  filter  is  expressed  by  the  weight  (gram)  of  monofilament  used  per  unit  area 
(m2)  of  a  glass  fiber  cloth.  If  the  density  is  small,  the  mesh  of  a  filter  becomes  coarse  and  finer  dust  would 
easily  pass  through  it,  with  the  result  of  lowering  of  the  filtering  capability.  If  the  density  is  large,  the  mesh 
of  a  filter  can  easily  be  clogged  and  the  filter  itself  becomes  thicker,  not  only  undermining  the  filter 
characteristics,  but  also  causing  the  bridging  phenomena  of  a  catalyst  attached  to  the  filter  with  the  result  of 

55  powdering.  For  the  above  reasons,  the  density  is  chosen  to  be  between  400  and  1000  g/m2,  preferably  600 
to  900  g/m2. 

As  shown  in  FIG.1,  in  a  surface  treatment  step  2,  a  surface  treatment  using  a  fluoroethylene-type  resin 
such  as  a  tetrafluoroethylene  resin  (commercially  known  as  Teflon)  is  preferably  carried  out  to  a  filter  1 

4 
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which  is  woven  as  described  above  in  order  to  improve  its  resistance  to  acid,  to  chemicals,  to  abrasion  and 
to  breaking  and  in  order  to  make  it  easy  for  catalyst  particles  to  attach  to  the  filter.  For  better  attachment  of 
catalyst  particles  the  content  of  the  tetrafluoroethylene  resin  should  be  1  to  10  weight  %  of  the  filter, 
preferably  4  to  8  weight  %. 

5  Also,  carbon  and/or  silicone  can  be  added  to  the  tetrafluoroethylene  resin.  The  content  of  carbon  can  be 
0  to  5  weight  %,  preferably  1  to  3  weight  %.  Furthermore,  the  carbon  used  here  is  mainly  graphite 
(plumbago)  and  may  also  contain  amorphous  carbon.  Silicone  is  not  always  necessary  since  it  has  the 
similar  functions  as  carbon,  but  there  can  be  0  to  2  weight  %  of  it. 

Next,  a  catalyst  3  is  carried  by  the  filter.  Titanium  oxide  and  vanadium  oxide  are  used  as  a  catalyst. 
io  Tungsten  oxide  can  also  be  used  together  with  these.  A  method  for  carrying  a  catalyst  starts  with 

preparation  of  an  oxalic  acid  solution  containing  anatase-type  titanium  oxide  (Ti02)  whose  particle  diameters 
are  between  0.01  to  1  urn  and  ammonium  metavanadate  (NH4VO3)  and,  if  necessary,  ammonium  tungstate 
(5(Nr-U)20«  12WO3  •5H20)  and  immersing  the  above  filter  in  this  solution  at  an  immersion  step  4.  After 
excess  solution  is  sufficiently  removed  from  it,  the  filter  is  moved  to  a  drying  step  5  and  dried  at  100  to 

15  150°C,  preferably  110  to  130°C.  The  water  content  at  this  point  is  about  200  to  400  g/m2.  Subsequently, 
the  filter  is  placed  in  a  baking  step  6  and  is  baked  at  180  to  220  °C,  preferably  190  to  200  °C,  considering 
the  heat  resistance  of  the  filter.  The  catalyst  filter  thus  obtained  contains,  as  active  catalyst  components, 
Ti02,  V2Ox  (X  =  4-5)  and  WOx  (X  =  2-3),  and  its  composition  by  weight  is  preferred  to  be  Ti02:V2Ox:WOx  = 
90-95:1-10:0-5.  In  particular,  V2Ox  should  be  5  to  10  weight  %.  The  amount  attached  should  be  1  to  20 

20  weight  %,  preferably  5  to  10  weight  %. 
Also,  the  catalyst  particles  attached  to  the  filter  should  have  particle  diameters  of  0.01  to  1  urn, 

preferably  around  1  urn,  considering  attachment  and  permeability  to  the  surface  of  the  glass  fiber, 
retentivity  inside  the  fiber  and  restrictions  imposed  on  the  manufacture  of  a  powder  of  titanium  oxide. 

A  manufacturing  process  shown  in  FIG.2  may  also  be  employed. 
25  A  catalyst  filter  can  also  be  manufactured  as  follows  according  to  the  present  invention.  A  filter  11  which 

is  formed  by  weaving  glass  fiber  monofilaments  is,  at  a  step  14,  immersed  in  a  surface  treatment  solution 
12  to  which  a  powder  of  titanium  oxide  or  a  powder  of  titanium  oxide  and  tungsten  oxide  13  is  added.  Then 
the  filter  is  cured  in  a  surface  treatment  curing  step  15.  After  the  step  17  of  immersing  the  filter  in  a  solution 
16  containing  catalyst  components  such  as  ammonium  metavanadate  and  ammonium  tungstate,  the  filter  is 

30  sent  to  a  drying  step  18  and  then  to  a  baking  step  19  to  manufacture  a  catalyst  filter. 
As  a  catalyst,  titanium  oxide  together  with  vanadium  oxide  and/or  tungsten  oxide  may  be  used.  Titanium 

oxide  can  be  carried  either  by  adding  an  anatase-type  titanium  oxide  (Ti02)  powder  whose  particle 
diameters  are  0.01  to  1  urn  to  the  above  surface  treatment  solution  so  that  titanium  oxide  may  carried  at 
the  same  time  as  the  surface  treatment  or  by  adding  tungsten  oxide  together  with  a  powder  of  titanium 

35  oxide  to  the  above  surface  treatment  solution.  The  catalyst  thus  carried  is  attached  and  stabilized  by  curing 
at  180  to  250  °C  after  immersing  the  filter  in  the  above  surface  treatment  solution.  The  catalyst  particles 
such  as  titanium  oxide  firmly  attached,  by  the  method  described  above,  to  the  surface  of  glass  fiber  will  not 
easily  detach  during  use.  Also,  ammonium  metavanadate  (NH4VO3)  and/or  ammonium  tungstate  (5(NhU)- 
20«  12WO3  ' 5^0 )   is  prepared  as  an  oxalic  acid  solution,  and  the  above  filter  is  immersed  in  this  prepared 

40  solution.  After  removing  excess  solution  from  it,  the  filter  is  placed  in  a  drying  step  and  dried  at  100  to 
150°C,  preferably  110  to  130°  C.  The  water  content  at  this  point  is  200  to  400  g/m2.  Subsequently,  the  filter 
is  placed  in  a  baking  step  and  is  baked  at  180  to  220  °C,  preferably  190  to  200  °C,  considering  the  heat 
resistance  of  the  filter.  The  catalyst  filter  thus  obtained  contains,  as  active  catalyst  components,  Ti02,  V2Ox 
(X  =  4-5)  and  WOx  (X  =  2-3),  and  its  composition  by  weight  is  preferred  to  be  Ti02  :  V2  Ox  :WOx  =  90-95:0- 

45  10:0-10.  In  particular,  V2Ox  should  be  5  to  10  weight  %,  and  WOx  should  be  1  to  5  weight  %.  The  amount 
attached  should  be  1  to  20  weight  %,  preferably  5  to  10  weight  %. 

Also,  the  catalyst  particles  attached  to  the  filter  should  have  particle  diameters  of  0.01  to  1  urn, 
preferably  around  1  urn,  considering  attachment  and  permeability  to  the  surface  of  the  glass  fiber, 
retentivity  inside  the  fiber  and  restrictions  imposed  on  the  manufacture  of  a  powder  of  titanium  oxide. 

50  Furthermore,  the  catalyst  filter  of  the  present  invention  can  be  made  of  glass  fiber  monofilaments  and 
anatase-type  titania  fiber  monofilaments.  These  materials  are  woven  to  form  a  filter  and  treated  with  a 
surface  treatment  agent  to  which  a  fluoroethylene-type  resin  and  carbon  or  silicone  are  added.  This  filter  is 
then  immersed  in  a  prepared  solution  containing  denitrating  components  such  as  ammonium  metavanadate, 
ammonium  tungstate  and  the  like  and  dried  and  baked  to  manufacture  a  catalyst  filter. 

55  In  another  method,  the  above  filter  woven  using  the  above  union  yarn  can  also  be  immersed  in  a 
prepared  solution  containing  a  surface  treatment  agent  and  starting  compounds  for  denitration  catalysts  and 
dried  and  baked  to  manufacture  a  catalyst  filter. 

5 
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Monofilaments  whose  compositions  are  shown  in  Table  1  may  be  used  as  a  glass  fiber  here.  The 
diameters  of  the  long  fibers  are  preferred  to  be  3  to  13  urn.  Also,  a  monofilament  of  an  anatase-type  titania 
fiber  can,  for  example,  be  manufactured  by  the  method  described  in  Japanese  Patent  Publication  No. 
215815/1985,  and  short  or  long  fibers  whose  diameters  are  0.1  to  10  urn  are  preferred.  The  blending  ratio 

5  of  the  titania  fiber  (the  weight  %  of  the  titania  fiber  against  the  total  weight  of  a  woven  cloth)  is  preferred  to 
be  1  to  50  weight  %. 

Although  such  monofilaments  are  woven  into  plane  weave  or  twill  weave  or  satin  (satean)  weave  to  form 
a  filter,  twill  is  preferred. 

The  density  of  the  woven  filter  is  expressed  as  the  weight  (gram)  of  monofilament  used  per  unit  area 
io  (m2)  of  a  glass  fiber  cloth. 

If  the  density  is  small,  the  mesh  of  a  filter  becomes  coarse  and  finer  dust  would  easily  pass  through  it,  with 
the  result  of  lowering  of  the  filtering  capability.  If  the  density  is  large,  the  mesh  of  a  filter  can  easily  be 
clogged  and  the  filter  itself  becomes  thicker,  not  only  undermining  the  filter  characteristics,  but  also  causing 
the  bridging  phenomena  of  a  catalyst  attached  to  the  filter  with  the  result  of  powdering.  For  the  above 

is  reasons,  the  density  is  chosen  to  be  between  400  and  1000  g/m2,  preferably  600  to  900  g/m2. 
The  filter  which  is  woven  as  described  above  should  be  coated  with  a  fluoroethylene-type  resin  and 

carbon  in  order  to  improve  its  resistance  to  acid,  to  chemicals,  to  abrasion  and  to  breaking  and  in  order  to 
make  it  easy  for  catalyst  particles  to  attach  to  the  filter.  For  better  attachment  of  catalyst  particles  the 
content  of  the  fluoroethylene-type  resin  should  be  1  to  10  weight  %  of  the  filter,  preferably  4  to  8  weight  %. 

20  The  carbon  used  here  is  mainly  graphite  (plumbago),  but  may  also  contain  amorphous  carbon.  The  content 
of  carbon  is  0  to  5  weight  %,  preferably  1  to  3  weight  %.  Silicone  can  be  added  to  the  above  resin.  Silicone 
is  not  always  necessary  since  it  has  the  similar  functions  as  carbon,  but  there  can  be  1  to  2  weight  %  of  it. 

Active  components  of  the  catalyst  are  vanadium  oxide  and/or  tungsten  oxide.  The  starting  compounds 
of  these  active  components  may  be  ammonium  metavanadate  and  ammonium  tungstate  as  well  as 

25  compounds  similar  to  them. 
The  amount  of  these  active  catalytic  components  attached  is  0.1  to  10  weight  %,  preferably  0.5  to  2 

weight  %,  and  the  concentration  of  a  prepared  solution  and  the  amount  of  water  absorbed  into  the  filter 
cloth  can  be  adjusted  as  necessary.  The  active  components  of  the  catalyst  are  V2Ox  (X  =  4-5)  and  WOx  - 
(X  =  2-3),  and  should  be  0.1  to  10  weight  %  and  0.1  to  5  weight  %,  respectively,  to  make  a  total  of  0.1  to  10 

30  weight  %. 
A  method  for  carrying  a  catalyst  starts  with  preparation  of  an  oxalic  acid  solution  containing  ammonium 

metavanadate  (NH4VO3)  and/or  ammonium  tungstate  (5(Nr-U)20«  12WO3  •5H20)  and  immersing  the  above 
filter  in  this  solution.  After  excess  solution  is  sufficiently  removed  from  it,  the  filter  is  transferred  to  a  drying 
step  and  dried  at  100  to  150°C,  preferably  110  to  130°C.  The  water  content  of  glass  fiber  at  this  point  is 

35  200  to  400  g/m2.  Subsequently,  the  filter  is  placed  in  a  baking  step  and  is  baked  at  180  to  220  °C, 
preferably  190  to  200  °C,  considering  the  heat  resistance  of  the  filter. 

In  another  method,  the  catalyst  components  can  be  carried  using  a  prepared  solution  which  is  prepared 
by  adding  vanadium  oxide  and/or  tungsten  oxide  to  a  surface  treatment  agent.The  catalyst  thus  carried  is 
attached  and  stabilized  by  curing  at  180  to  250  °C  after  immersing  the  filter  in  the  above  prepared  solution. 

40  The  catalyst  components  firmly  attached,  by  the  method  described  above,  to  the  surface  of  a  glass  fiber 
will  not  easily  detach  during  use. 

Embodiment  1 

45  We  weaved  a  glass  fiber  monofilament  (E)  whose  diameter  is  6  m  (its  composition:  Si02,  52-56%; 
Al203,  12-16%;  CaO,  15-25%;  MgO,  0-6%;  B203,  8-13%;  Na20  +  K20,  0-1%)  into  twill  weave  to  a  density 
of  850  g/m2  to  obtain  a  filter.  We  immersed  this  filter  in  a  treatment  solution  containing  4-8  weight  %  of  a 
tetrafluoroethylene  resin,  1-5  weight  %  of  carbon  and  1-3  weight  %  of  silicone,  and  dried  the  filter  after  the 
treatment  solution  was  removed  using  a  squeezing  roller.  Also,  we  prepared  a  prepared  catalyst  solution 

50  containing  6.5  g  of  anatase-type  titanium  oxide  whose  average  particle  diameter  is  0.1  urn,  1.5  g  of 
ammonium  metavanadate  and  160  cm3  of  a  5%  oxalic  acid  solution.  We  immersed  the  above  filter  in  this 
prepared  solution  and  dried  it  at  110  to  130°C.  Then  we  baked  the  filter  at  190  to  200  °C  to  obtain  a 
catalyst  filter.  To  this  filter,  3  weight  %  of  Ti02  and  V205,  in  the  weight  ratio  of  90  to  10,  respectively,  were 
found  to  attach.  Also,  the  average  particle  diameter  of  the  catalyst  was  0.1  urn. 

55  We  placed  this  catalyst  filter  in  a  tube  of  38  mm  diameter  so  that  it  makes  the  right  angle  to  the  tube 
and  we  have  a  filtering  area  of  1  1  .3  cm2. 

Next,  to  this  tube,  we  led  an  exhaust  gas  containing  100  ppm  of  NOx,  80  ppm  of  NH3  (NH3/NOX  =  0.8), 
50  ppm  of  S02,  200  ppm  of  HCI,  20%  of  H20  and  10  g/Nm3  of  dust  and  tested  for  denitration.  The 

6 



EP  0  336  882  B1 

percentage  of  denitration  (%  NOx  removed)  was  more  than  78%,  and  more  than  99.9%  of  dust  was 
removed. 

Also,  we  introduced  an  exhaust  gas  containing  700  ppm  of  hydrochloric  acid  into  the  above  tube  and 
tested  for  removal  of  hydrochloric  acid  by  spraying  4  g/Nm3  (dry)  of  slaked  lime  particles  at  the  front  stage 

5  of  the  catalyst  filter.  The  concentration  of  hydrochloric  acid  was  found  to  be  reduced  to  25  ppm  or  less. 

Embodiment  2 

We  made  a  filter  by  weaving  a  glass  fiber  monofilament  (E)  whose  diameter  is  6  urn  (its  composition: 
io  Si02,  52-56%;  Al203,  12-16%;  CaO,  15-25%;  MgO,  0-6%;  B203,  8-13%;  Na20  +  K20,  0-1%)  into  twill 

weave  to  a  density  of  850  g/m2.  We  mixed  7  weight  %  of  anatase-type  titanium  oxide  whose  average 
particle  diameter  is  0.1  urn  into  a  treatment  solution  containing  4-8  weight  %  of  a  fluoroethylene-type  resin, 
1-5  weight  %  of  carbon  and  1-3  weight  %  of  silicone.  We  then  immersed  the  above  filter  in  this  solution  and 
dried  it  after  the  treatment  solution  was  removed  from  the  filter  using  a  squeezing  roller.  Also,  we  prepared 

is  a  prepared  catalyst  solution  by  adding  1.0  g  of  ammonium  metavanadate  to  100  cm3  of  a  5%  oxalic  acid 
solution.  We  immersed  the  above  filter  in  this  prepared  solution  and  dried  it  at  110  to  130°C.  Then  we 
baked  the  filter  at  190  to  200  °C  to  obtain  a  catalyst  filter.  To  this  filter,  3  weight  %  of  Ti02  and  V205  in  the 
weight  ratio  of  90/10  for  Ti02/V205,  were  found  to  attach.  Also,  the  average  particle  diameter  of  the  catalyst 
was  0.1  urn. 

20  FIG.3  shows  how  catalyst  particles  attach  to  the  surface  of  the  catalyst  filter.  Titanium  oxide  particles  22 
and  carbon  particles  23  are  seen  to  disperse  on  the  surface  of  glass  fiber  monofilaments  21  ,  and  the  glass 
fiber  surface  is  covered  by  a  layer  of  a  tetrafluoroethylene  resin. 

Next,  to  this  tube,  we  led  an  exhaust  gas  containing  100  ppm  of  NOx,  80  ppm  of  NH3  (NH3/NOX  =  0.8), 
50  ppm  of  S02,  200  ppm  of  HCI,  20%  of  H20  and  10  g/Nm3  of  dust  at  a  temperature  of  230  °C  and  at  a 

25  rate  of  1  liter/min  and  tested  for  denitration.  The  percentage  of  denitration  (%  NOx  removed)  was  more  than 
78%,  and  more  than  99.9%  of  dust  was  removed. 

Also,  we  introduced  an  exhaust  gas  containing  700  ppm  of  hydrochloric  acid  into  the  above  tube  and 
tested  for  removal  of  hydrochloric  acid  by  spraying  4  g/Nm3(dry)  of  slaked  lime  particles  at  the  front  stage 
of  the  catalyst  filter.  The  concentration  of  hydrochloric  acid  was  found  to  be  reduced  to  25  ppm  or  less. 

30 
Embodiment  3 

We  made  a  filter  by  weaving  a  glass  fiber  monofilament  (E)  whose  diameter  is  6  urn  (its  composition: 
Si02,  52-56%;  Al203,  12-16%;  CaO,  15-25%;  MgO,  0-6%;  B203,  8-13%;  Na20  +  K20,  0-1%)  and  anatase- 

35  type  titania  fiber  monofilament  whose  diameter  is  5  urn  and  whose  blending  ratio  is  20  weight  %  into  twill 
weave  to  a  density  of  850  g/m2.  We  immersed  the  above  filter  in  a  surface  treatment  solution  containing  8 
weight  %  of  a  fluoroethylene-type  resin  and  2  weight  %  of  carbon  and  dried  it  after  the  treatment  solution 
was  removed  from  the  filter  using  a  squeezing  roller.  Also,  we  prepared  a  prepared  catalyst  solution  by 
adding  2.0  g  of  ammonium  metavanadate  to  100  cm3  of  a  5%  oxalic  acid  solution.  We  immersed  the  above 

40  filter  in  this  prepared  solution  and  dried  it  at  110  to  130°  C.  Then  we  baked  the  filter  at  190  to  200  °C  to 
obtain  a  catalyst  filter.  To  this  filter,  1  weight  %  of  V205  was  found  to  attach. 

FIG.  4  shows  how  catalyst  particles  attach  to  the  surface  of  the  catalyst  filter.  The  denitration  active 
catalytic  component  of  V205  33  and  carbon  particles  34  are  seen  to  disperse  on  the  surfaces  of  glass  fiber 
monofilament  31  and  anatase-type  titania  fiber  monofilament  32,  and  the  monofilament  surfaces  are  covered 

45  by  strings  35  of  a  fluoroethylene-type  resin  and  by  a  layer  36  of  a  fluoroethylene-type  resin. 
We  placed  this  catalyst  filter  in  a  tube  of  38  mm  diameter  so  that  it  would  make  the  right  angle  to  the 

tube  and  we  could  have  a  filtering  area  of  1  1  .3  cm2. 
Next,  to  this  tube,  we  led  an  exhaust  gas  containing  100  ppm  of  NOx,  80  ppm  of  NH3  (NH3/NOX  =  0.8), 

50  ppm  of  S02,  200  ppm  of  HCI,  20%  of  H20  and  10  g/Nm3  of  dust  at  a  temperature  of  230  °C  and  at  a 
50  rate  of  1  liter/min  and  tested  for  denitration.  The  percentage  of  denitration  (%  NOx  removed)  was  more  than 

78%,  and  more  than  99.9%  of  dust  was  removed. 
Also,  we  introduced  an  exhaust  gas  containing  700  ppm  of  hydrochloric  acid  into  the  above  tube  and 

tested  for  removal  of  hydrochloric  acid  by  spraying  4  g/Nm3  (dry)  of  slaked  lime  particles  at  the  initial  stage 
of  the  catalyst  filter.  The  concentration  of  hydrochloric  acid  was  found  to  be  reduced  to  25  ppm  or  less. 

55  The  present  invention  relates  also  to  a  comprehensive  method  for  treating  a  combustion  exhaust  gas 
which  is  characterized  in  that  an  alkaline  powder,  ammonia  or  their  precursors  are  added  to  a  flow  of  the 
combustion  exhaust  gas  containing  harmful  components  such  as  acidic  gases  and  nitrogen  oxides,  and  the 
combustion  exhaust  gas  is  passed  through  a  filter  supporting  a  denitration  catalyst. 
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The  filter  supporting  a  denitration  catalyst  of  the  present  invention  may  be  as  follows: 
(a)  A  filter  made  of  a  cloth  impregnated  with  a  fine  particle  emulsion  of  a  denitration  catalyst  (and  a  third 
material); 
(b)  A  filter  made  of  a  cloth  woven  using  a  denitration  catalyst  fiber  and  another  fiber  such  as  a  glass  fiber 

5  and  a  metal  fiber; 
(c)  A  filter  made  of  a  cloth  woven  using  a  glass  fiber  carrying  a  denitration  catalyst,  a  metal  fiber  and 
other  kinds  of  fibers; 
(d)  A  filter  made  of  bag-like  pieces  of  filter  cloth  containing  denitration  catalysts;  and 
(e)  A  filter  to  which  bag-like  containers  containing  denitration  catalysts  are  sewn. 

io  Although  a  vanadium  pentaoxide  type  or  titanium  oxide  type  catalyst  is  preferred  here  as  a  denitration 
catalyst,  other  kinds  of  catalysts  can  also  be  used.  The  average  diameter  of  catalyst  particles  should  be 
between  0.01  and  100  urn,  and  1  m2  of  a  filter  cloth  should  carry  1  to  300  g  of  a  catalyst  so  that  the  contact 
area  between  the  catalyst  and  gas  would  be  0.1  to  10,000  m2  per  1  m2  of  the  filter  cloth. 

As  an  alkaline  powder,  materials  such  as  Ca(OH)2,  CaC03,  CaO,  Mg(OH)2,  MgC03  and  MgO  may  be 
is  used,  and  its  particle  diameter  should  be  less  than  100  urn,  preferably  50  urn  or  less.  The  amount  of  such 

powder  supplied  should  be  0.1  to  10  times  the  reaction  equivalent  of  hydrochloric  acid  and  sulfur  oxides 
treated.  Although  an  assistant  powder  can  be  precoated  on  the  filter  to  protect  it  and  to  form  an 
accumulation  layer  so  that  gas  permeability  and  detachability  are  secured,  such  an  assistant  powder  is  not 
always  necessary  depending  on  the  shape  of  a  filter  and  the  characteristics  of  a  gas  being  treated  and 

20  treatment  conditions.  As  an  assistant  powder,  zeolite,  alumina,  diatom  (diatomaceous)  earth,  barite  (barium 
sulfate),  activated  clay,  kaolin,  feldspar,  quartz  or  the  like,  preferably  a  powder  of  diatom  earth  or  barite  or 
zeolite,  should  be  used  by  itself  or  in  the  form  of  a  mixture  of  two  or  more  of  these.  Particle  diameters 
should  be  1  to  100  urn,  preferably  10  to  50  urn,  and  the  amount  of  the  assistant  powder  supplied  should  be 
5  to  50%  by  weight  of  the  amount  of  the  alkaline  powder. 

25  As  a  reducing  agent  for  nitrogen  oxides,  ammonia  or  its  precursor  such  as  urea  can  be  used,  and  the 
amount  of  such  a  reducing  agent  supplied  should  be  0.1  to  1.5  times  the  reaction  equivalent  of  nitrogen 
oxides. 

FIG.5  shows  a  schematic  view  of  an  apparatus  which  embodies  a  comprehensive  method  of  the  present 
invention  for  treating  a  combustion  exhaust  gas. 

30  A  combustion  exhaust  gas  A  is  introduced  to  a  supply  apparatus  for  spraying  a  powder  41  .  A  necessary 
amount  of  an  alkaline  powder  a  supplied  from  another  supply  apparatus  44  for  spraying  powder  by  a  blower 
46  and  a  necessary  amount  of  an  assistant  powder  b  for  better  filtering  supplied  from  yet  another  supply 
apparatus  45  for  spraying  powder  by  another  blower  47  are  supplied  and  sprayed  into  the  above  exhaust 
gas  A  in  the  supply  apparatus  41.  Hydrogen  fluoride,  hydrogen  chloride  and  a  part  of  sulfur  oxides  are 

35  removed  through  neutralization  reactions. 
Next,  the  above  exhaust  gas  is  led  to  a  supply  apparatus  42  for  spraying  liquid,  and  a  necessary 

amount  of  a  reducing  agent  c  for  nitrogen  oxides  which  is  supplied  from  a  tank  48  by  a  pump  49  is  sprayed 
into  this  exhaust  gas.  The  exhaust  gas  A  containing  an  alkaline  powder  a,  an  assistant  powder  b  and  a 
reducing  agent  c  is  led  into  a  comprehensive  reaction  dust  collector  of  a  filter  type. 

40  FIG.6  shows  a  schematic  diagram  showing  the  removal  mechanisms  in  the  reaction  dust  collector  43. 
By  precoating  with  the  assistant  powder  b,  a  protective  layer  II  is  formed  on  the  surface  of  the  cloth  filter  III 
carrying  a  denitration  catalyst  II.  By  leading  the  above  exhaust  gas  A  to  this  cloth  filter  an  accumulation 
layer  I  is  formed  as  the  alkaline  powder  a,  the  assistant  powder  b,  products  of  neutralization  reactions  d  and 
flying  ashes  e  are  caught  on  the  above  protective  layer  II.  Passing  through  this  accumulation  layer  I, 

45  hydrogen  fluoride,  hydrogen  chloride  and  sulfur  oxides  remaining  in  the  exhaust  gas  are  absorbed  removed 
by  reacting  with  the  alkaline  powder  in  this  layer.  Dust  is  also  removed  at  the  same  time  due  to  the  filtering 
effect  of  the  accumulation  layer  I. 

The  exhaust  gas,  having  thus  passed  through  the  accumulation  layer  I  and  the  protective  layer  II,  is  led 
to  the  denitration  catalyst  filter  III  together  with  the  reducing  agent  c.  Nitrogen  oxides  in  the  exhaust  gas  are 

50  reduced  to  nitrogen  gas,  and  the  exhaust  gas  will  be  released  as  a  perfectly  cleaned  gas  A". 
Although  the  accumulation  layer  on  the  cloth  filter  III  in  the  comprehensive  reaction  dust  collector  43 

maintains  its  gas  permeability  because  of  the  assistant  powder  dispersed  in  the  layer,  its  thickness 
increases  gradually  and  the  following  measures  have  to  be  taken  to  prevent  from  it  from  becoming  too 
thick.  Back  (reverse)  pressures,  back  washes,  vibrations  or  the  like  need  to  be  applied  to  shake  off  the 

55  accumulation  layer  I  and  to  be  discharged  from  the  bottom  portion  of  the  dust  collector  as  powder  dust  B. 
Furthermore,  as  for  the  assistant  powder  b,  after  the  protective  layer  II  has  been  formed  on  the  filter 

surface  by  supplying  the  assistant  powder  as  described  above,  the  alkaline  powder  a  and  the  assistant 
powder  b  can  be  supplied  and  sprayed  at  the  same  time,  or  they  may  also  be  mixed  together  from  the 
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beginning  and  supplied  at  once.  In  addition,  the  protective  layer  II  is  not  always  necessary  in  the  present 
invention  and  may  be  omitted  if  unnecessary. 

FIG.7  is  to  explain  the  removal  mechanisms  when  an  exhaust  gas  is  treated  using  a  variation  of  the 
filter  of  FIG.6.  This  filter  is  formed  by  placing  an  ordinary  filter  cloth  IV  on  the  surface  of  filter  cloth  III 

5  carrying  a  denitration  catalyst  in  FIG.6  so  that  the  ordinary  filter  cloth  IV  becomes  on  the  upstream  side  of 
the  gas  flow  and  the  filter  cloth  carrying  denitration  catalyst  III  is  on  the  downstream  side.  This  filter  forms 
an  accumulation  layer  I  on  the  surface  of  the  ordinary  filter  cloth  IV  by  catching  flying  ashes,  reaction 
products,  the  alkaline  powder  and  the  like  and  will  protect  the  filter  cloth  III  carrying  the  denitration  catalyst. 
Although  FIG  .7  shows  a  protective  layer  III  of  the  assistant  powder  b  precoated  on  the  surface  of  the  filter 

io  cloth  IV,  this  protective  layer  is  not  always  necessary  if  the  above  ordinary  filter  cloth  IV  is  used. 
FIG.8  is  to  explain  the  removal  mechanisms  when  an  exhaust  gas  is  treated  using  another  variation  of 

the  filter  of  FIG.  6.  This  filter  is  formed  by  sandwiching  a  denitration  catalyst  X  with  two  pieces  of  filter  cloth 
IV.  Seams  are  placed  to  form  a  bag  of  a  suitable  size  in  which  the  catalyst  is  contained.  Compared  to  the 
filter  of  FIG.6,  whose  filter  cloth  directly  carries  the  denitration  catalyst  powder,  the  filter  of  FIG.8  has 

is  advantages  of  being  able  to  maintain  the  flexibility,  gas  permeability  and  the  like  without  loosing  any  of 
original  characteristics. 

Embodiment  4 

20  We  carried  out  an  experiment  of  treating  a  combustion  exhaust  gas  using  the  apparatus  of  FIG.5. 
First,  we  weaved  a  filter  using  a  fiber  whose  diameter  is  6  m  into  double  twill  so  that  its  density  is  850 

g/m2.  We  also  prepared  an  emulsion  of  a  fine  particle  denitration  catalyst  of  a  vanadium  pentaoxide  and 
titanium  oxide  type.  We  immersed  the  above  filter  into  this  emulsion  and  obtained  a  filter  carrying  3  weight 
%  of  catalyst  components.  We  placed  this  filter  in  the  reaction  dust  collector  of  FIG.5. 

25  We  used  an  exhaust  gas  from  an  incinerator  whose  capacity  is  150  ton/day  and  led  the  gas  to  the 
spray  supply  apparatus  at  a  rate  of  30,000  Nm3/hr. 

This  exhaust  gas  was  found  to  contain  5  g/Nm3  of  flying  ashes,  50  ppm  of  HF,  1000  ppm  of  HCI,  100 
ppm  of  SOx  and  150  ppm  of  NOx- 

Next,  we  supplied  a  slaked  lime  powder  as  an  alkaline  powder  to  the  above  exhaust  gas  at  a  rate  of  100 
30  kg/hr  using  a  spray  supply  apparatus  41  ,  and  we  blew  a  mixture  of  diatom  earth  and  barite  in  a  weight  ratio 

of  9  to  1  as  an  assistant  powder  at  a  rate  of  5  to  20  kg/hr,  and  further  we  blew  ammonia  gas  in  as  a 
reducing  agent  at  a  rate  of  4  m3/hr.  The  time  for  the  exhaust  gas  to  pass  the  spray  supply  apparatus  was  1 
to  5  sec.  Subsequently,  we  introduced  the  exhaust  gas  into  a  reaction  dust  collector  43  to  carry  out  a 
comprehensive  treatment. 

35  We  analyzed  the  exhaust  gas  at  an  outlet  of  the  reaction  dust  collector  and  found  0.003  g/Nm3  or  less 
of  dust,  5ppm  or  less  of  HF,  20  ppm  or  less  of  HCI,  10  ppm  or  less  of  SOx  and  20  ppm  of  NOx- 

Also,  this  denitration  catalyst  filter  suffered  little  detachment  and  degradation  despite  a  long  period  of 
time  during  which  the  gas  passed  and  despite  repeated  back  washes. 

Furthermore,  we  weaved  an  ordinary  filter  cloth  into  twill  using  fiber  whose  diameter  is  6  urn  to  have  a 
40  weave  density  of  450  g/m2.  We  set  this  filter  cloth  on  the  surface  of  the  above  denitration  catalyst  filter  and 

carried  out  another  treatment  experiment  of  a  combustion  exhaust  gas  using  a  reaction  dust  collector  in 
which  this  filter  cloth  and  the  catalyst  filter  were  placed  under  the  same  conditions  as  in  the  above 
experiment. 

We  analyzed  the  exhaust  gas  at  an  outlet  of  the  reaction  dust  collector  to  find  very  high  treatment 
45  effects  as  in  the  above  experiment.  Furthermore,  we  found  little  detachment  of  the  catalyst  from  the  filter 

and  little  degradation  of  the  catalyst  and  no  loss  of  flexibility  of  the  filter  cloth. 
The  present  invention  shows  the  following  advantages: 

(1)  Employing  the  above  constructions,  denitration  catalysts  can  be  attached  to  a  filter  which  is  superior 
in  its  resistance  to  acidity,  folding,  chemicals  and  abrasion.  A  resulting  catalyst  filter  can  denitrate  an 

50  exhaust  gas  and  remove  dust  from  it  at  the  same  time,  and,  if  an  alkaline  absorbent  is  used  together,  the 
filter  also  can  remove  acidic  gases  effectively. 
(2)  Employing  the  above  constructions,  a  titania  fiber  which  is  an  active  denitration  catalyst  may  be 
woven  into  a  filter  which  is  superior  in  its  resistance  to  acidity,  folding,  chemicals  and  abrasion,  and 
active  catalysts  attached  to  the  titania  fiber  have  particularly  strong  denitration  capabilities.  A  resulting 

55  catalyst  filter  can  denitrate  an  exhaust  gas  and  remove  dust  from  it  at  the  same  time,  and,  if  an  alkaline 
absorbent  is  used  together,  the  filter  also  can  remove  acidic  gases  effectively. 
(3)  Employing  the  above  constructions,  a  reaction  dust  collector  having  a  denitration  catalyst  filter  can 
remove  dust,  hydrogen  fluoride,  hydrogen  chloride,  sulfur  oxides  and  nitrogen  oxides  virtually  simulta- 
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neously.  As  a  result,  compared  to  conventional  methods  in  which  an  independent  treatment  apparatus  is 
needed  for  each  treatment  step,  a  single  complete  and  multi-functional  apparatus  can  carry  out  an  entire 
treatment  process,  reducing  required  space,  energy  consumption,  pressure  losses  and  equipment  costs. 
Also,  denitration  catalysts  used  here  come  into  contact  with  a  relatively  clean  gas  from  which  dust, 

5  hydrogen  fluoride,  hydrogen  chloride  and  sulfur  oxides  have  already  been  removed,  and  therefore  the 
catalysts'  life  may  be  extended  with  advantage. 

Claims 

70  1.  A  catalyst  filter  for  removing  dust,  HCI,  Cb,  HF,  SOx  and  NOx  from  exhaust  gas  in  which  catalyst 
particles  which  are  made  of  titanium  oxide  together  with  vanadium  oxide  and,  if  necessary,  with 
tungsten  oxide  and  whose  diameters  are  between  0.01  and  1  urn  are  carried  by  a  filter  made  by 
weaving  monofilaments  of  a  glass  fiber  whose  diameters  are  between  3  and  15  urn  so  that  the  filter  has 
a  density  of  400  to  1000  g/m2. 

75 
2.  The  catalyst  filter  as  defined  in  Claim  (1)  wherein  the  weight  ratio  of  composition  of  the  catalyst 

components  is  Ti02:V2Ox:WOx  =  90-95:1-10:0-5,  and  the  amount  of  the  catalyst  attached  to  the  filter  is 
1  to  20  weight  %. 

20  3.  A  method  for  manufacturing  a  catalyst  filter  according  to  claim  1  characterized  by: 
providing  a  filter  which  is  made  by  weaving  monofilaments  of  a  glass  fiber  whose  diameter  is 

between  3  and  15  urn  to  have  a  density  of  400  to  1000  g/m2  with  a  surface  treatment  using  a 
tetraflouroethylene  resin  and,  if  necessary,  using  also  carbon  and/or  silicone; 

impregnating  a  catalyst  preparation  solution  of  titanium  oxide  and  vanadium  oxide  to  which 
25  tungsten  oxide  may  be  added  as  necessary  into  the  filter  thus  prepared;  and 

after  drying  it,  baking  this  filter. 

4.  A  method  for  manufacturing  a  catalyst  filter  according  to  claim  1  characterized  by: 
mixing  a  powder  of  titanium  oxide  whose  particle  diameters  are  0.01  to  1  urn  when  providing  a 

30  filter  which  is  made  by  weaving  monofilaments  of  a  glass  fiber  whose  diameter  is  between  3  and  15 
linn  to  have  a  density  of  400  to  1000  g/m2  with  a  surface  treatment  using  a  tetrafluoroethylene  resin 
and,  if  necessary,  also  using  carbon  and/or  silicone,  so  that  titanium  oxide  is  carried;  and 

letting  subsequently  the  catalyst  filter  carry  vanadium  oxide  and/or  tungsten  oxide. 

35  5.  A  method  for  manufacturing  a  catalyst  filter  according  to  claim  1  characterized  by: 
mixing  tungsten  oxide  into  a  powder  of  titanium  oxide  whose  particle  diameters  are  0.01  to  1  urn 

when  providing  a  filter  which  is  made  by  weaving  monofilaments  of  a  glass  fiber  whose  diameter  is 
between  3  and  15  urn  to  have  a  density  of  400  to  1000  g/m2  with  a  surface  treatment  using  a 
tetrafluoroethylene  resin  and,  if  necessary,  also  using  carbon  and/or  silicone,  so  that  titanium  oxide  and 

40  tungsten  oxide  are  carried;  and 
letting  subsequently  the  catalyst  filter  carry  vanadium  oxide. 

6.  A  method  for  manufacturing  a  catalyst  filter  which  is  characterized  by  providing  a  filter  which  is  made 
by  weaving  a  union  yarn  of  monofilaments  of  a  glass  fiber  and  of  an  anatase-type  titania  fiber  to  have  a 

45  density  of  400  to  1000  g/m2  with  a  surface  treatment  using  a  tetrafluoroethylene  resin  and,  if  necessary, 
also  using  carbon  and/or  silicone  and  by  letting  the  filter  carry  vanadium  oxide  and/or  tungsten  oxide. 

7.  A  method  for  manufacturing  a  catalyst  filter  which  is  characterized  by  simultaneously  carrying  out,  to  a 
filter  which  is  made  by  weaving  a  union  yarn  of  monofilaments  of  a  glass  fiber  and  of  an  anatase-type 

50  titania  fiber  to  have  a  density  of  400  to  1000  g/m2,  a  surface  treatment  and  carrying  of  catalysts  by 
immersing  the  filter  in  a  prepared  solution  containing  a  tetrafluoroethylene  resin  to  which  carbon  and,  if 
necessary,  silicone  are  added  and  to  which  vanadium  oxide  and/or  starting  compounds  of  tungsten 
oxide  are  also  added. 

55  8.  A  method  for  treating  a  combustion  exhaust  gas  which  is  characterized  in  that: 
an  alkaline  powder  or  ammonia  or  its  precursor  is  supplied  to  a  flow  of  a  combustion  exhaust  gas 

containing  toxic  substances  such  as  dust,  acidic  gases  and  nitrogen  oxides;  and  that  the  flow  of  gas  is 
let  pass  through  a  filter  according  to  claims  1  or  2. 
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Patentanspruche 

1.  Katalysator-Filter  zur  Entfernung  von  Staub,  HCI,  Cb,  HF,  SOx,  und  NOx  aus  Abgas,  in  welchem 
Katalysator  Partikel,  welche  aus  Titanoxid  zusammen  mit  Vanadiumoxid  und,  wenn  notig,  mit  Wolfram- 

5  oxid  hergestellt  sind  und  deren  Durchmesser  zwischen  0,01  und  1  urn  betragen,  von  einem  Filter 
getragen  sind,  welches  durch  Verweben  von  Monofilamenten  einer  Glasfaser,  deren  Durchmesser 
zwischen  3  und  15  urn  liegen,  hergestellt  ist,  so  daB  das  Filter  eine  Dichte  von  400  bis  1000  g/m2 
aufweist. 

io  2.  Katalysator-Filter,  wie  in  Anspruch  1  definiert,  wobei  das  Gewichtsverhaltnis  der  Zusammensetzung  der 
Katalysator-Komponenten  Ti02  :  V2Ox  :  WOx  =  90  -  95  :  1  -  10:0  -  5  betragt  und  die  Menge  des  auf 
das  Filter  aufgebrachten  Katalysators  1  bis  20  Gew.-%  ist. 

3.  Verfahren  zur  Herstellung  eines  Katalysator-Filters  gemaB  Anspruch  1,  gekennzeichnet  durch: 
is  Versehen  eines  Filters,  welches  durch  Verweben  von  Monofilamenten  einer  Glasfaser,  deren 

Durchmesser  zwischen  3  und  15  urn  liegt,  hergestellt  ist,  sodaB  es  eine  Dichte  von  400  bis  1000  g/m2 
aufweist,  mit  einer  Oberflachenbehandlung  unter  Verwendung  eines  Tetrafluorethylen-Harzes  und,  wenn 
notig,  unter  zusatzlicher  Verwendung  von  Kohlenstoff  und/oder  Silikon; 

Einimpragnieren  einer  Katalysator-Zubereitungslosung  von  Titanoxid  und  Vanadiumoxid  zu  wel- 
20  cher,  wenn  notig  Wolframoxid  zugesetzt  sein  kann,  in  das  derart  vorbereitete  Filter;  und 

nach  dessen  Trocknung,  Ausbacken  dieses  Filters. 

4.  Verfahren  zur  Herstellung  eines  Katalysator-Filters  gemaB  Anspruch  1,  gekennzeichnet  durch: 
Mischen  eines  Pulvers  von  Titanoxid  dessen  Partikel-Durchmesser  0,01  bis  1  urn  betragen, 

25  wahrend  ein  Filter,  welches  durch  Verweben  von  Monofilamenten  einer  Glasfaser,  deren  Durchmesser 
zwischen  3  und  15  urn  liegt,  hergestellt  ist,  sodaB  es  eine  Dichte  von  400  bis  1000  g/m2  aufweist,  mit 
einer  Oberflachenbehandlung  unter  Verwendung  eines  Tetrafluorethylen-Harzes  und,  wenn  notig,  unter 
zusatzlicher  Verwendung  von  Kohlenstoff  und/oder  Silikon  versehen  wird,  sodaB  Titandioxid  aufgebracht 
wird;  und 

30  nachfolgendes  Beaufschlagen-lassen  des  Katalysator-Filters  mit  Vanadiumoxid  und/oder  Wolfram- 
oxid. 

5.  Verfahren  zur  Herstellung  eines  Katalysator-Filters  gemaB  Anspruch  1,  gekennzeichnet  durch: 
Einmischen  von  Wolframoxid  in  ein  Pulver  von  Titanoxid,  deren  Partikel-Durchmesser  0,01  bis  1 

35  urn  betragen,  wahrend  ein  Filter,  welches  durch  Verweben  von  Monofilamenten  einer  Glasfaser,  deren 
Durchmesser  zwischen  3  und  15  urn  liegt,  hergestellt  ist,  sodaB  es  eine  Dichte  von  400  bis  1000  g/m2 
aufweist,  mit  einer  Oberflachenbehandlung  unter  Verwendung  eines  Tetrafluorethylen-Harzes  und,  wenn 
notig,  unter  zusatzlicher  Verwendung  von  Kohlenstoff  und/oder  Silikon  versehen  wird,  sodaB  Titanoxid 
und  Wolframoxid  aufgebracht  werden  und 

40  nachfolgendes  Beaufschlagen-lassen  des  Katalysator-Filters  mit  Vanadiumoxid. 

6.  Verfahren  zur  Herstellung  eines  Katalysator-Filters,  welches  gekennzeichnet  ist  durch  Versehen  eines 
Filters,  das  durch  Verweben  eines  kombinierten  Games  von  Monofilamenten  aus  einer  Glasfaser  und 
einer  Titandioxid-Faser  vom  Anatas-Typ  auf  eine  Dichte  von  400  bis  1000  g/m2  hergestellt  ist,  mit  einer 

45  Oberflachenbehandlung  unter  Verwendung  eines  Tetrafluorethylen-Harzes  und,  wenn  notig,  unter 
zusatzlicher  Verwendung  von  Kohlenstoff  und/oder  Silikon  und  Beaufschlagenlassen  des  Filters  mit 
Vanadiumoxid  und/oder  Wolframoxid. 

7.  Verfahren  zur  Herstellung  eines  Katalysator-Filters,  welches  gekennzeichnet  ist  durch  gleichzeitiges 
50  Versehen  eines  Filters,  das  durch  Verweben  eines  kombinierten  Games  von  Monofilamenten  aus  einer 

Glasfaser  und  einer  Titandioxid-Faser  vom  Anatas-Typ  auf  eine  Dichte  von  400  bis  1000  g/m2 
hergestellt  ist,  mit  einer  Oberflachen-Behandlung  und  Katalysator-Beaufschlagung,  indem  das  Filter  in 
eine  vorbereitete  Losung,  welcher  ein  Tetrafluorethylen-Harz,  dem  Kohlenstoff  und,  wenn  notig,  Silikon 
zugesetzt  sind  und  zu  welcher  auch  Vanadiumoxid  und/oder  Ausgangsverbindungen  von  Wolframoxid 

55  zugegeben  sind,  eingebracht  und  getrankt  wird. 

8.  Verfahren  zur  Behandlung  eines  Abgases,  welches  dadurch  gekennzeichnet  ist,  daB: 
ein  alkalisches  Pulver  oder  Ammoniak  oder  dessen  Precursor  einem  Strom  eines  toxische  Substan- 
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zen,  wie  Staub,  saure  Gase  und  Stickstoffoxide  enthaltenden  Verbrennungs-Abgases  zugefuhrt  wird, 
und  daB  der  Gasstrom  durch  ein  Filter  gemaB  Anspruchen  1  oder  2  durchgehen  gelassen  wird. 

Revendicatlons 
5 

1.  Filtre  catalyseur  pour  eliminer  la  poussiere,  HCI,  Cb,  HF,  SOx  et  NOx  de  gaz  d'echappement,  dans 
lequel  des  particules  de  catalyseur,  qui  sont  constitutes  d'oxyde  de  titane  en  meme  temps  que 
d'oxyde  de  vanadium  et,  si  necessaire,  d'oxyde  de  tungstene,  et  dont  les  diametres  sont  compris  entre 
0,01  et  1  urn,  sont  portees  par  un  filtre  realise  en  tissant  des  monofilaments  d'une  fibre  de  verre  dont 

io  les  diametres  sont  compris  entre  3  et  15  urn,  de  sorte  que  le  filtre  presente  une  densite  de  400  a  1000 
g/m2. 

2.  Filtre  catalyseur  comme  defini  dans  la  revendication  1,  dans  lequel  le  rapport  ponderal  de  la 
composition  des  composants  du  catalyseur  est  Ti02:V2Ox  :WOx  =  90-95:1-10:0-5,  et  la  quantite  du 

is  catalyseur  fixee  au  filtre  constitue  de  1  a  20%  en  poids. 

3.  Procede  pour  fabriquer  un  filtre  catalyseur  selon  la  revendication  1  , 
caracterise  par  : 

-  fournir  un  filtre  qui  est  realise  en  tissant  des  monofilaments  d'une  fibre  de  verre  dont  le  diametre 
20  est  compris  entre  3  et  15  urn  pour  obtenir  une  densite  de  400  a  1000  g/m2  avec  un  traitement  de 

surface  utilisant  une  resine  de  tetrafluoroethylene  et,  si  necessaire,  utilisant  egalement  du 
carbone  et/ou  de  la  silicone  ; 

-  impregner  une  solution  de  preparation  de  catalyseur  d'oxyde  de  titane  et  d'oxyde  de  vanadium,  a 
laquelle  de  I'oxyde  de  tunstene  peut  etre  ajoute  comme  necessaire  dans  le  filtre  ainsi  prepare  ;  et 

25  -  apres  I'avoir  seche,  etuver  ce  filtre. 

4.  Procede  pour  fabriquer  un  filtre  catalyseur  selon  la  revendication  1  , 
caracterise  par  : 

-  melanger  une  poudre  d'oxyde  de  titane  dont  les  diametres  des  particules  sont  compris  entre  0,01 
30  et  1  urn  quand  on  realise  un  filtre  qui  est  constitue  en  tissant  des  monofilaments  d'une  fibre  de 

verre  dont  le  diametre  est  compris  entre  3  et  15  urn  pour  avoir  une  densite  de  400  a  1000  g/m2 
avec  un  traitement  de  surface  utilisant  une  resine  de  tetrafluoroethylene  et,  si  necessaire,  utilisant 
egalement  du  carbone  et/ou  de  la  silicone,  de  sorte  que  I'oxyde  de  titane  est  porte  ;  et 

-  laisser  ensuite  le  filtre  catalyseur  porter  de  I'oxyde  de  vanadium  et/ou  de  I'oxyde  de  tungstene. 
35 

5.  Procede  pour  fabriquer  un  filtre  catalyseur  selon  la  revendication  1  ,  caracterise  par  : 
-  melanger  de  I'oxyde  de  tungstene  dans  une  poudre  d'oxyde  de  titane  dont  les  diametres  des 

particules  sont  compris  entre  0,01  et  1  urn  quand  on  realise  un  filtre  qui  est  constitue  en  tissant 
des  monofilaments  d'une  fibre  de  verre  dont  le  diametre  est  compris  entre  3  et  15  urn  pour  avoir 

40  une  densite  de  400  a  1000  g/m2  avec  un  traitement  de  surface  utilisant  une  resine  de 
tetrafluoroethylene  et,  si  necessaire,  utilisant  egalement  du  carbone  et/ou  de  la  silicone,  de  sorte 
que  I'oxyde  de  titane  et  I'oxyde  de  tungstene  sont  portes  ;  et 

-  laisser  ensuite  le  filtre  catalyseur  porter  de  I'oxyde  de  vanadium. 

45  6.  Procede  pour  fabriquer  un  filtre  catalyseur  qui  est  caracterise  par  le  fait  de  fournir  un  filtre  qui  est 
constitue  en  tissant  un  fil  de  monofilaments  d'une  fibre  de  verre  et  d'une  fibre  de  titane  du  type 
anatase  pour  avoir  une  densite  de  400  a  1000  g/m2  avec  un  traitement  de  surface  utilisant  une  resine 
de  tetrafluoroethylene  et,  si  necessaire,  utilisant  egalement  du  carbone  et/ou  de  la  silicone,  et  de  laisser 
le  filtre  porter  de  I'oxyde  de  vanadium  et/ou  de  I'oxyde  de  tungstene. 

50 
7.  Procede  pour  fabriquer  un  filtre  catalyseur  qui  est  caracterise  par  la  mise  en  oeuvre,  simultanement, 

sur  un  filtre  qui  est  constitue  en  tissant  un  fil  de  monofilaments  d'une  fibre  de  verre  et  d'une  fibre  de 
titane  du  type  anatase  pour  avoir  une  densite  de  400  a  1000  g/m2,  d'un  traitement  de  surface  et  le 
support  de  catalyseurs  en  immergeant  le  filtre  dans  une  solution  preparee  contenant  une  resine  de 

55  tetrafluoroethylene  a  laquelle  du  carbone  et,  si  necessaire,  de  la  silicone  sont  ajoutes  et  a  laquelle  de 
I'oxyde  de  vanadium  et/ou  des  composes  de  depart  de  I'oxyde  de  tungstene  sont  egalement  ajoutes. 
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Procede  pour  traiter  un  gaz  d'echappement  de  combustion,  qui  est  caracterise  en  ce  qu'une  poudre 
alcaline  ou  de  I'ammoniaque  ou  son  precurseur  est  amene  a  un  flux  de  gaz  d'echappement  de 
combustion  contenant  des  substances  toxiques,  telles  que  de  la  poussiere,  des  gaz  acides  et  des 
oxydes  d'azote  ;  et  en  ce  que  le  flux  de  gaz  est  laisse  passer  a  travers  un  filtre  selon  les 
revendications  1  ou  2. 
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