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formulations, it is necessary to develop tests that simulate real-world exposure
conditions. Ford researchers[1] have developed an accelerated aging protoc
for SCR catalysts that simulates on-road conditions over a span of 120,000

miles. This test involves exposing the catalyst to a reactant gas strean/'that

disclosed and claimed inventive concepts.

[0003] Concern over the volatility of vanadia at high temperatures, e.g.,
when the SCR catalyst is located downstream of the DPF, ig thus an issue that
may limit the available market for vanadia-based mobile ZCR catalysts and is a
key consideration in catalyst development. There has tfus remained in the art a
need to be able to evaluate the degree of vanagfa volatilization from SCR
catalysts. Further, there has remained a need in £he art for a deNOx selective
catalytic reduction catalyst system which defmonstrates zero vanadia loss
downstream thereof. It is an object of th¢/ presently disclosed and claimed
inventive concepts to address these shortcomings of the prior art.

SUMMARY OF T DISCLOSURE

[0004] The present disclosure g¢escribes a selective catalytic reduction
catalyst system for the capture of vglatilized compounds such as vanadium and
tungsten compounds, and compsitions and processes for the capture of
volatilized compounds such as/vanadium and tungsten compounds in such a
selective catalytic reduction gatalyst system, for example in an emission control
system of a diesel engine/ The system typically comprises two functionalities,
the first being a selectve catalytic reduction (SCR) catalyst system and the
second being a captyfe material for capturing catalyst components that have
appreciable volatiliy under extreme exposure conditions. The SCR catalyst

component is typfCally based on a majority phase of titania, with added minority-

e extreme exposure. The method involves treatment of hot exhaust streams
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high surface area low surface density inorganic oxide is located in a position th
is towards the back of the device.

[0019] Another configuration, shown in a schematic diagram in Fig.
be achieved in one exemplary embodiment by the co-extrusion (or ot
the high

stability, high surface area oxide is comprised of a composition tifat is a good

of mixing) of catalyst materials and capture bed materials. Whe

support for V-based SCR catalysts, then the capture material mAy be an active
catalyst even as it accumulates the volatile oxides from the legs stable catalyst.
Titania-based materials that are suitable to be used in this fonfiguration as the
highly stable, high surface area supports are those descrifed in a recent patent
application (U.S. Serial No. 12/533,414). It will be seef below that an example
SCR catalyst is 2 wt%
catalyst DT-52™ (DT-52™
itself is a material comprising about 10 wt% AVO; and about 90 wt% TiO,
(anatase form) and has a BET surface are of/about 90 m?/g). This catalyst is
er normal conditions, but exhibits

of a lower stability, higher surface density V-bas

vanadia supported on the commercially-availabl

nonethefess a highly active SCR catalyst u
considerable loss of surface area after eyposure to extreme conditions. Thus,
one embodiment of the presently disflosed and claimed inventive concepts
comprises a mixture of a vanadia on DT-52™ catalyst material with the titania-
based materials or catalysts descrijfed in the recent application (U.S. Serial ‘No.
12/533,414). For example, the phixture can be achieved either in wash-coat or
extrusion applications or a other suitable method for creating highly
interspersed mixtures of pafticulate materials. In a second embodiment, the
present invention compriges a system of a high surface area, high stability
alumina (or any other sdiitable capture bed material) positioned downstream of
the vanadia on DT-52™ catalyst (or any other appropriate catalytic material).
For example, titanig-based support materials which can be used herein include,
but are not limijed to, materials which comprises anatase titania particles
comprising 2 85 wt% dry weight of TiO; and < 10 wt% dry weight of SiO,,
wherein the/SiO, is substantially in a fow molecular weight and/or small
e form. The material may further comprise, for example, 3% to
3 and may have a BET surface area of at least 80 m?/gm. The
mateplal may comprise =85% dry weight of TiO,, 3% - 10% of SiO,, and
3%/- 10% dry weight of WO; ,for example. The SiO, may be present at a

fpactional monolayer value of less than 1.0 before the material is sintered.
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dispersed tungsta on titania[3] is estimated to occur at a tungsta loading of 4.
W/nm?, and that for silica[4] is estimated to occur at a silica loading of 6
the
actual
i) in the

atoms/nm?. These compilete, or monolayer surface densities, Psurf, monotayer,
highly dispersed minority phases can be used to further define th
fractional coverage at the mass fraction, fy, |, of the minority phases
real catalyst:

fon, i = Psurt, i / Psurt, monolayer, i

[0024] In the case that there are multiple supported g¢gixides (e.g., silica,
tungsta and vanadia) in the real catalyst, the total fractiong/monolayer coverage
Tf, can then be defined as the sum of the fy,, for each/ of the minority-phase
supported oxides. From the above definitions, is apparent that the
combination of high majority-phase support surface #rea and low minority-phase
mass fraction results in very low fractional covergge for the component oxides.
This combination is very desirable for the capture materials of the presently
disclosed and claimed inventive concepts. Fuyfthermore, since the object of the
presently disclosed and claimed inventive goncepts is to capture volatile oxides
under conditions of extreme exposure, i follows that it is highly desirable that
the surface area for the majority-phgbe oxide be stable and not substantially
decrease as a result of the exposure/conditions. The relevant surface area to be
used in this definition is that whicyf is measured after exposure of the capture or
catalyst materials to the sevefe conditions that simulate lifetime exposure.
Stable surface area thus meghs that there is minimal loss in surface area from
the fresh state (before exposure) and the aged state (after exposure). The
condition of low fractiondl coverage is also a desirable feature of the catalyst
materials themselves,/as the component volatility is surprisingly found to be
minimal under that Zondition. It follows that it is also desirable for the catalyst
material to retain Appreciable surface area during exposure to harsh conditions.

[0025]

titania and

The examples and embodiments herein and below refer to various
mina materials which may comprise the majority phase of the
catalyst sugport material or capture bed material of the invention. However, the
majority fhases of the catalyst support and capture bed materials are not to be
limited/to these and may also comprise, alone or in combination, other titanias,
silicf-stabilized titanias, aluminas (including, but not limited to, boehmite,

ma and alpha alumina), stabilized aluminas (for example, those stabilized by
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What is claimed is:
1. A selective catalytic reduction catalyst system for treating diesel exhau
gases which contain nitrogen oxides and diesel soot particulates, comprising:
a catalyst material comprising:
a majority phase comprising a titania-based support materi
a minority phase comprising a catalyst component corfprising at
least one oxide of vanadium, silicon, tungsten, molybdenum, iron,
cerium, phosphorous, copper or manganese; and
a capture material comprising a majority phase for capturing a minority
phase comprising volatile oxides or hydroxides friginating from the
catalyst material, wherein the minority ase of the capture
material maintains a total fractional mopolayer coverage on the
majority phase of the capture material of about 5 or less; and
wherein the capture material is positioned jA a mixture with the catalyst

material, or is located downstream #f the catalyst material.

2. The selective catalytic reduction catalyst system of claim 1 wherein the
minority phase of the capture material ifaintains the total fractional monolayer
coverage of 5 or less on the majory phase of the capture material when
exposed to conditions of 750°C fof 4 hours at a gas-hourly space velocity of
100,000 hr! and 5 vol% water.
3. The selective catalytic/reduction catalyst system of claim 1 wherein the
minority phase catalyst cgmponents of the catalyst material maintain a total
fractional monolayer vajle of 5 or less on the majority phase after exposure to
conditions of 750°C

and 5 vol% water.

br 4 hours at a gas-hourly space velocity of 100,000 hr

4, The sel

capture maferial is able to remove substantially all volatile oxides and

tive catalytic reduction catalyst system of claim 1 wherein the

hydroxide# originating from the catalyst material.

The selective catalytic reduction catalyst system of claim 1 wherein the
mgjority phase of the capture material primarily comprises at least one of

lnminae  <tahilized  aluminas. silicas. silica-aluminas, amorphous silicas,
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titanias, silica-stabilized titanias, zeolites or molecular sieves or combinations

thereof.

6. The selective catalytic reduction catalyst system of claim 5 wherei
majority phase of the capture material primarily comprises stabilized ajiminas
which are stabilized by lanthanum or other lanthanides.

7. The selective catalytic reduction catalyst system of claim £ wherein the
majority phase of the capture material and the majority phasg of the catalyst

material comprise titania stabilized with silica.

8. A diesel engine exhaust treatment system, compriging:
a selective catalytic reduction catalyst system fdr treating diesel exhaust
gases which contain nitrogen oxides d diesel soot particulates,
comprising:
a catalyst material comprising:
a majority phase comprising a titania-based support
material, and
a minority phase /comprising a catalyst component
comprising least one oxide of vanadium, silicon,
tungsten, olybdenum, iron, cerium, phosphorous,
copper of manganese; and
a capture materia)/ comprising a majority phase for capturing a
minority phase comprising volatile oxides or hydroxides
originat/ng from the catalyst material, wherein the minority
phasg of the capture material maintains a total fractional
moholayer coverage on the majority phase of the capture
aterial of about 5 or less; and
whergin the capture material is positioned in a mixture with the
catalyst material, or is located downstream of the catalyst
material; and
el particulate filter, and wherein the selective catalytic reduction
catalyst system is positioned upstream of or downstream of the

diesel particulate filter.
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9. The diesel engine exhaust treatment system of claim 8 wherein the minorit
phase of the capture material of the selective catalytic reduction catalyst syst
maintains the total fractional monolayer coverage on the majority phase of the
capture material of 5 or less when exposed to conditions of 750°C for 4 hOurs at

a gas-hourly space velocity of 100,000 hr'! and 5 vol% water.

10. The diesel engine exhaust treatment system of claim wherein the
minority-phase catalyst components of the catalyst material /of the selective
catalytic reduction catalyst system maintain a total fractional fnonolayer value of
5 or less on the majority phase after exposure to condiffons of 750°C for 4

hours at a gas-hourly space velocity of 100,000 hr'* and £ vol% water.

11. The diesel engine exhaust treatment syst of claim 8 wherein the
capture material of the selective catalytic reducfon catalyst system is able to
remove substantially all volatile oxides and Aiydroxides originating from the

catalyst material.

12. The diesel engine exhaust treament system of claim 8 wherein the
majority phase of the capture majfrial of the selective catalytic reduction
catalyst system primarily comprijfes at least one of aluminas, stabilized
aluminas, silicas, silica-aluminag, amorphous silicas, titanias, silica-stabilized

titanias, zeolites or molecular feves or combinations thereof.

13. The diesel engine £xhaust treatment system of claim 12 wherein the
majority phase of the gapture material primarily comprises stabilized aluminas

which are stabilized lanthanum or other lanthanides.

15. / A method of treating diesel exhaust gas, comprising:
providing a selective catalytic reduction catalyst system comprising:

a catalvst material comprising:
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a majority phase comprising a titania-based support
material, and a minority phase comprising a catalyft
component comprising at least one oxide of vanadfum,
silicon, tungsten, molybdenum, iron, cerium, phosphtrous,
copper or manganese; and

a capture material comprising a majority phase for gapturing a
minority phase comprising volatile oxides hydroxides
originating from the catalyst material, whergin the minority
phase of the capture material maintains/a total fractional
monolayer coverage on the majority phase of the capture
material of about 5 or less; and

wherein the capture material is positioned in a mixture with the
catalyst material, or is located gownstream of the catalyst
material; and

exposing the diesel exhaust gas to t selective catalytic reduction
catalyst system wherein the captfre material removes substantially
all volatile oxides and hydrofides originating from the catalyst

material from the diesel exhalist gas.

16. The method of claim 15 wherein/he minority phase of the capture material
of the selective catalytic reductionfatalyst system maintains the total fractional
monolayer coverage on the majérity phase of the capture material of 5 or less
when exposed to conditions off/750°C for 4 hours at a gas-hourly space velocity
of 100,000 hr! and 5 vol% yater.

17.  The method of ¢jaim 15 wherein the minority phase catalyst components
of the catalyst matgrial of the selective catalytic reduction catalyst system
maintain a total frActional monolayer value of 5 or less on the majority phase
after exposure tgf conditions of 750°C for 4 hours at a gas-hourly space velocity
of 100,000 hr/and 5 vol% water.
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18. The method of claim 15 wherein the majority phase of the captdre
material of the selective catalytic reduction catalyst system primarily comgftises
at least one of aluminas, stabilized aluminas, silicas, silica-aluminas, amgrphous
silicas, titanias, silica-stabilized titanias, zeolites or molecular ieves or

combinations thereof.

19.  The method of claim 18 wherein the majority phasg of the capture
material primarily comprises stabilized aluminas which/are stabilized by

lanthanum or other lanthanides.

20. The method of claim 15 wherein the majo/ity phase of the capture
material and the majority phase of the catalyst mayerial of the selective catalytic

reduction catalyst system comprise titania stabilied with silica.




formulations, it is necessary to develop tests that simulate real-world exposure
conditions. Ford researchers[1] have developed an accelerated aging protocol
for SCR catalysts that simulates on-road conditions over a span of 120,000
miles. This test involves exposing the catalyst to a reactant gas stream that
includes water (5 vol%), for a time of 64 hr at 670°C at relatively high gas flow
rate (gas hourly space velocity, GHSV = 30,000 hr!). These conditions of time
and temperature are used as a reference point for the method of the presently
disclosed and claimed inventive concepts.
[0003] Concern over the volatility of vanadia at high temperatures, e.g.,
when the SCR catalyst is located downstream of the DPF, is thus an issue that
may limit the available market for vanadia-based mobile SCR catalysts and is a
key consideration in catalyst development. There has thus remained in the art a
need to be able to evaluate the degree of vanadia volatilization from SCR
catalysts. Further, there has remained a need in the art for a deNOx selective
catalytic reduction catalyst system which demonstrates zero vanadia loss
downstream thereof. Implementation of the techniques disclosed herein may
address these shortcomings of the prior art.

SUMMARY OF THE DISCLOSURE
[0003a] The invention is defined in the independent claims. Some optional
features of the invention are defined in the dependent claims.
[0004] The present disclosure describes a selective catalytic reduction
catalyst system for the capture of volatilized compounds such as vanadium and
tungsten compounds, and compositions and processes for the capture of
volatilized compounds such as vanadium and tungsten compounds in such a
selective catalytic reduction catalyst system, for example in an emission control
system of a diesel engine. The system typically comprises two functionalities,
the first being a selective catalytic reduction (SCR) catalyst system and the
second being a capture material for capturing catalyst components that have
appreciable volatility under extreme exposure conditions. The SCR catalyst
component is typically based on a majority phase of titania, with added minority-
phase catalyst components comprising of one or more of the oxides of
vanadium, silicon, tungsten, molybdenum, iron, cerium, phosphorous, copper
and/or manganese vanadia. The capture material typically comprises a majority
phase of high surface area oxides such as silica-stabilized titania, alumina, or

stabilized alumina, for example, wherein the capture material maintains a low
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total fractional monolayer coverage of minority phase oxides for the duration of

the extreme exposure. The method involves treatment of hot exhaust streams
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high surface area low surface density inorganic oxide is located in a position that
is towards the back of the device.

[0019] Another configuration, shown in a schematic diagram in Fig. 2, can
be achieved in one exemplary embodiment by the co-extrusion (or other mode
of mixing) of catalyst materials and capture bed materials. When the high
stability, high surface area oxide is comprised of a composition that is a good
support for V-based SCR catalysts, then the capture material may be an active
catalyst even as it accumulates the volatile oxides from the less stable catalyst.
Titania-based materials that are suitable to be used in this configuration as the
highly stable, high surface area supports are those described in a recent patent
application (U.S. Serial No. 12/533,414). It will be seen below that an example
of a lower stability, higher surface density V-based SCR catalyst is 2 wt%
vanadia supported on the commercially-available catalyst DT-52™ (DT-52™
itself is a material comprising about 10 wt% WO;5; and about 90 wt% TiO,
(anatase form) and has a BET surface are of about 90 m?/g). This catalyst is
nonetheless a highly active SCR catalyst under normal conditions, but exhibits
considerable loss of surface area after exposure to extreme conditions. Thus,
one embodiment of the presently disclosed and claimed inventive concepts
comprises a mixture of a vanadia on DT-52™ catalyst material with the titania-
based materials or catalysts described in the recent application (U.S. Serial No.
12/533,414). For example, the mixture can be achieved either in wash-coat or
extrusion applications or any other suitable method for creating highly
interspersed mixtures of particulate materials. In another example, there is
provided a system of a high surface area, high stability alumina (or any other
suitable capture bed material) positioned downstream of the vanadia on DT-52™
catalyst (or any other appropriate catalytic material). For example, titania-
based support materials which can be used herein include, but are not limited to,
materials which comprises anatase titania particles comprising = 85 wt%
dry weight of TiO, and < 10 wt% dry weight of SiO,, wherein the SiO, is
substantially in a low molecular weight and/or small nanoparticle form. The
material may further comprise, for example, 3% to 10% WOz and may
have a BET surface area of at least 80 m?/gm. The material may comprise
>85% dry weight of TiO,, 3% - 10% of SiO,, and 3% - 10% dry weight of
WO; ,for example. The SiO, may be present at a fractional monolayer value

of less than 1.0 before the material is sintered.



dispersed tungsta on titania[3] is estimated to occur at a tungsta loading of 4.5
W/nm?, and that for silica[4] is estimated to occur at a silica loading of 6 Si
atoms/nm?. These complete, or monolayer surface densities, Psur, monolayer, fOr the
highly dispersed minority phases can be used to further define the actual
fractional coverage at the mass fraction, f, i, of the minority phases (i) in the

real catalyst:

f:m, i= psurf, i / psurf, monolayer, i

[0024] In the case that there are multiple supported oxides (e.g., silica,
tungsta and vanadia) in the real catalyst, the total fractional monolayer coverage
Tfn can then be defined as the sum of the f,; for each of the minority-phase
supported oxides. From the above definitions, it is apparent that the
combination of high majority-phase support surface area and low minority-phase
mass fraction results in very low fractional coverage for the component oxides.
This combination is very desirable for the capture materials of the presently
disclosed and claimed inventive concepts. Furthermore, since implementation of
the techniques disclosed herein may capture volatile oxides under conditions of
extreme exposure, it follows that it is highly desirable that the surface area for
the majority-phase oxide be stable and not substantially decrease as a result of
the exposure conditions. The relevant surface area to be used in this definition is
that which is measured after exposure of the capture or catalyst materials to the
severe conditions that simulate lifetime exposure. Stable surface area thus
means that there is minimal loss in surface area from the fresh state (before
exposure) and the aged state (after exposure). The condition of low fractional
coverage is also a desirable feature of the catalyst materials themselves, as the
component volatility is surprisingly found to be minimal under that condition. It
follows that it is also desirable for the catalyst material to retain appreciable
surface area during exposure to harsh conditions.

[0025] The examples and embodiments herein and below refer to various
titania and alumina materials which may comprise the majority phase of the
catalyst support material or capture bed material of the invention. However, the
majority phases of the catalyst support and capture bed materials are not to be
limited to these and may also comprise, alone or in combination, other titanias,
silica-stabilized titanias, aluminas (including, but not limited to, boehmite,

gamma and alpha alumina), stabilized aluminas (for example, those stabilized by
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What is claimed is:
1. A selective catalytic reduction catalyst system for treating diesel exhaust
gases which contain nitrogen oxides and diesel soot particulates, comprising:
a catalyst material comprising:
a majority phase comprising a titania-based support material, and
a minority phase comprising a catalyst component comprising at
least one oxide of vanadium, silicon, tungsten, molybdenum, iron,
cerium, phosphorous, copper or manganese; and
a capture material comprising a majority phase for capturing a minority
phase comprising volatile oxides or hydroxides originating from the
catalyst material, wherein the system is arranged for the minority
phase of the capture material to maintain a total fractional
monolayer coverage on the majority phase of the capture material
of about 5 or less; and
wherein the system is arranged for the capture material to be positioned
in @ mixture with the catalyst material, or to be located downstream

of the catalyst material.

2. The selective catalytic reduction catalyst system of claim 1 wherein the
system is arranged for the minority phase of the capture material to maintain
the total fractional monolayer coverage of 5 or less on the majority phase of the
capture material when exposed to conditions of 750°C for 4 hours at a gas-

hourly space velocity of 100,000 hr'* and 5 vol% water.

3. The selective catalytic reduction catalyst system of claim 1 wherein the
system is arranged for the minority phase catalyst components of the catalyst
material to maintain a total fractional monolayer value of 5 or less on the
majority phase after exposure to conditions of 750°C for 4 hours at a gas-hourly

space velocity of 100,000 hr'! and 5 vol% water.

4, The selective catalytic reduction catalyst system of claim 1 wherein the
capture material is able to remove substantially all volatile oxides and

hydroxides originating from the catalyst material.

5. The selective catalytic reduction catalyst system of claim 1 wherein the

26



majority phase of the capture material primarily comprises at least one of
aluminas, stabilized aluminas, silicas, silica-aluminas, amorphous silicas,
titanias, silica-stabilized titanias, zeolites or molecular sieves or combinations

thereof.

6. The selective catalytic reduction catalyst system of claim 5 wherein the
majority phase of the capture material primarily comprises stabilized aluminas

which are stabilized by lanthanum or other lanthanides.

7. The selective catalytic reduction catalyst system of claim 1 wherein the
majority phase of the capture material and the majority phase of the catalyst

material comprise titania stabilized with silica.

8. A diesel engine exhaust treatment system, comprising:

a selective catalytic reduction catalyst system for treating diesel exhaust
gases which contain nitrogen oxides and diesel soot particulates,
comprising:

a catalyst material comprising:
a majority phase comprising a titania-based support
material, and
a minority phase comprising a catalyst component
comprising at least one oxide of vanadium, silicon,
tungsten, molybdenum, iron, cerium, phosphorous,
copper or manganese; and
a capture material comprising a majority phase for capturing a
minority phase comprising volatile oxides or hydroxides
originating from the catalyst material, wherein the selective
catalytic reduction catalyst system is arranged for the
minority phase of the capture material to maintain a total
fractional monolayer coverage on the majority phase of the
capture material of about 5 or less; and
wherein the selective catalytic reduction catalyst system is arranged
for the capture material to be positioned in a mixture with
the catalyst material, or to be located downstream of the

catalyst material; and
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a diesel particulate filter, and wherein the diesel engine exhaust treatment
system is arranged for the selective catalytic reduction catalyst
system to be positioned upstream of or downstream of the diesel

particulate filter.

9. The diesel engine exhaust treatment system of claim 8 wherein the diesel
engine exhaust treatment system is arranged for the minority phase of the
capture material of the selective catalytic reduction catalyst system to maintain
the total fractional monolayer coverage on the majority phase of the capture
material of 5 or less when exposed to conditions of 750°C for 4 hours at a gas-

hourly space velocity of 100,000 hr'* and 5 vol% water.

10. The diesel engine exhaust treatment system of claim 8 wherein the diesel
engine exhaust treatment system is arranged for the minority-phase catalyst
components of the catalyst material of the selective catalytic reduction catalyst
system to maintain a total fractional monolayer value of 5 or less on the
majority phase after exposure to conditions of 750°C for 4 hours at a gas-hourly

space velocity of 100,000 hr'! and 5 vol% water.

11. The diesel engine exhaust treatment system of claim 8 wherein the
capture material of the selective catalytic reduction catalyst system is able to
remove substantially all volatile oxides and hydroxides originating from the

catalyst material.

12. The diesel engine exhaust treatment system of claim 8 wherein the
majority phase of the capture material of the selective catalytic reduction
catalyst system primarily comprises at least one of aluminas, stabilized
aluminas, silicas, silica-aluminas, amorphous silicas, titanias, silica-stabilized

titanias, zeolites or molecular sieves or combinations thereof.

13. The diesel engine exhaust treatment system of claim 12 wherein the
majority phase of the capture material primarily comprises stabilized aluminas

which are stabilized by lanthanum or other lanthanides.

14. The diesel engine exhaust treatment system of claim 8 wherein the
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majority phase of the capture material and the majority phase of the catalyst
material of the selective catalytic reduction catalyst system comprise titania

stabilized with silica.

15. A method of treating diesel exhaust gas, comprising:
providing a selective catalytic reduction catalyst system comprising:

a catalyst material comprising:
a majority phase comprising a titania-based support
material, and a minority phase comprising a catalyst
component comprising at least one oxide of vanadium,
silicon, tungsten, molybdenum, iron, cerium, phosphorous,
copper or manganese; and

a capture material comprising a majority phase for capturing a
minority phase comprising volatile oxides or hydroxides
originating from the catalyst material, wherein the minority
phase of the capture material maintains a total fractional
monolayer coverage on the majority phase of the capture
material of about 5 or less; and

wherein the capture material is positioned in a mixture with the
catalyst material, or is located downstream of the catalyst
material; and

exposing the diesel exhaust gas to the selective catalytic reduction
catalyst system wherein the capture material removes substantially
all volatile oxides and hydroxides originating from the catalyst

material from the diesel exhaust gas.

16. The method of claim 15 wherein the minority phase of the capture
material of the selective catalytic reduction catalyst system maintains the total
fractional monolayer coverage on the majority phase of the capture material of 5
or less when exposed to conditions of 750°C for 4 hours at a gas-hourly space
velocity of 100,000 hr'* and 5 vol% water.

17. The method of claim 15 wherein the minority phase catalyst components
of the catalyst material of the selective catalytic reduction catalyst system

maintain a total fractional monolayer value of 5 or less on the majority phase
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after exposure to conditions of 750°C for 4 hours at a gas-hourly space velocity
of 100,000 hr! and 5 vol% water.

18. The method of claim 15 wherein the majority phase of the capture
material of the selective catalytic reduction catalyst system primarily comprises
at least one of aluminas, stabilized aluminas, silicas, silica-aluminas, amorphous
silicas, titanias, silica-stabilized titanias, zeolites or molecular sieves or

combinations thereof.

19. The method of claim 18 wherein the majority phase of the capture
material primarily comprises stabilized aluminas which are stabilized by

lanthanum or other lanthanides.
20. The method of claim 15 wherein the majority phase of the capture

material and the majority phase of the catalyst material of the selective catalytic

reduction catalyst system comprise titania stabilized with silica.
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