1 METHOD FOR ADSORBI NG AND DECOMPOSI NG LEAN NI TROGEN OXI DE USI NG A M XED
METAL OXI DE CATALYST Technical Field 5The present invention relates to a
met hod of adsorbing and reduci ng nitrogen oxides using a m xed netal oxide
catal yst, and nore particularly, to a nmethod of inproving the efficiency
of adsorption and desorption of nitrogen oxides using a m xed netal oxide
catal yst 10 prepared froma hydrotal cite precursor. Background Art

Ni t rogen oxides (NOx) are typical air pollutants which cause snbg, acid
rain, photochem cal snog by 15 atnospheric photochem cal reactions and

various secppdary Dokl ubasksrtA2anBAbeceisobrhar ety kerkbemhiugREDROdy and

contribute e eutrophication of aquatic ecosystens. Al so, nitrogen
oxides are currently rBgENEt édﬂiﬁﬁﬁnﬂggﬁéngxﬁpgd SHL¥%AAvoi dably fromthe
conmbustion of nost fossil fuels. As nethods for deconposing and renovi ng
ni trogen oxides,, selective catalytic reduction (SCR) technology is used,
whi ch uti | i'%%%hlﬂﬁﬁ%-w atal ysts for gasoline engines, and NH3 and
hydrocambons, 25 mi&. phsamducimemgieon s.relates |to such mediets oft he
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Oxygen (02)" 1 s present 1 n exhaust gases in case that a sufficient anount
of oxygen is supplied for conplete conbustion of fossil fuels. In this
case, the rgg@kdprSMen@xagen greatly increases the consunption of

Nitrogen oxides (NOx) are typical air pollutants

which cause smog, acid rain, photochemical smog by

15 atmospheric photochemical reactions and various
secondary pollutants (0., PAN, etc.) harmful to the human
body and contribute to the eutrophication of aguatic
ecosystems.

Also, nitrogen oxides are currently regulated

20 emigsions produced unavoidably £from the combustion of
most foseil fuels. As methods for decomposing and
removing nitrogen oxides, selective catalytic reduction
(SCR) technology is wused, which wutilizes three-way
catalysts for gasoline engines, and NH; and hydrocarbons,

25 etc., as reducing agents.

Tn such methods, the efficiency of decomposition
of nitrogen oxides decreases rapidly when the nitrogen
oxides coexist with other components such ag oxygen. In
addition, the selective catalytic reduction method that

30 has been put into practical use has problems in that the
range of reaction temperature is narrow, the performance
of the catalyst is deteriorated due to aging, and set-up
and operating costs are high. Thus, research and
development have been continuously conducted in order to

35 solve these problems.



5 NOx reducing agents or greatly reduces the reduction ability thereof.
Thus, there is required a nethod that adsorbs NOx and then desorbs NOx,
t hereby preventing the NOx reduction ability of the reducing agent from
bei ng deteriorated due to the presence of oxygen and 10 effectively

achi eving the deconposition of NOx. According to this requirenment, the
research and devel opnent of NOx adsorbing nmaterials have been conduct ed.
NOx adsorbing materials are based on alkaline 15 earth netal oxides such
as BaO The adsorption capacity of these oxides for NOis significantly

| over than that f . (B9 tihi Spreasan, n cakBhyBt fosei dhzidgseand
adsor bi ng NO need@h{é\g% (02 THP gisd
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However, thﬁ%ﬁa&%&hc%%w%mﬂﬁft 88 tedid heedieshiied | ¥gefEC Empmsi e nmy of
e

ni trogen oxides in case that no oxmen |s;£_r&esent i n_exhaust gases.

It
difficult t@ceppigrabedne Kise FR wilth oRYGSATFS prdsenP*Y98Bat it
documenty 2 dipelesesip nesbRde0ing3 dreonpascogposttigen oxf desN@si ng
car bon monoxi de (CO) . However,. the_pate unme as comnd in
that, when %ﬁﬁﬁ’ééﬁl prte%en?gﬁéo cﬁ‘g%%%%ﬁgﬁgg to%}%.e ggﬁlé\gfgfﬁelnt o? oxygen
i s additi onaklglephented.ofsl nNeEldi Hdsmriiaient ngoenhehd 3 hadspt sPeERret hod
of suppl yi ngg%%)%(r:ggal_ti ng frompartial oxidation of CH4 and di scl oses a

nmet hod of d 6srng N20 an'q NOx using an MMO catal yst. However,.in order
to deconpose | eanNMEx addgorbbnga WREABHAYRT f @F_nt PRFRh p%en@llé%%’cﬂ?r%nt 3

I's 10 rggui ég‘ﬁtf‘ metall bx@QALEeHich RiLSEND . | MeXGasSorpticancdgapiesent in
an anmoufit much Ta

rger than that of NOx, .whi.ch is_ at st __sever.al, { housand

ppm or | essCLafgeERuSLALIE T HHIUNMPTi & c?ﬁ%%ﬁnﬂ:g%\rﬁl%ﬁ’&rt ﬁi‘ a%xg‘/%aeﬁ will
be very 15 hbghnd,n thbe eaSe MNXsddleasneatadgsts fod lodigdizioreaged due
to the consunption of the reducing agent, i | be. difficul prtopfind a
sui tabl e mef Brgépgsﬁépflﬁleﬁﬁ %6 %gngl%t_e e a%%%%i%f.g%%i%%sbharged can
al so. be protkeneti c.ex@®Rmiort Doranehtion Kowesad PdtentMadyist rafE8n No.
563903 5, However, the maximum adsorption capacity of these

adsorbing materials is genera}ly only 10~20 mg-NOx/g-cat

at 350 T, and significantly deteriorates as temperature

is

increases or decreases. In addition, because these -
adsorbing materials are based on NO;-adsorbing components
55 rather than NO-adsorbing components, theilr ability to
decompose NOx in the desorption process is low, so that
these adsorbing materials cannot act as effective
adsorbing materials.
Patent document 1 discloses the reductive
30 decomposition of nitrogen oxides. However, the patent
document relates to the reductive decomposition of
nitrogen oxides in case that no oxygen is present in
exhaust gases. It is difficult to apply to the case in
which oxygen is present.
35 Patent document 2 discloses a method of



Pat ent Docunent 2: Korean Patent Registration No. 654885 Patent Docunent
3: Korean Patent Registration No. 25 638835 Detailed Description of the

| nventi on Techni cal Problem The present inventors have made extensive
efforts 30 to solve the above-descri bed problens occurring in the prior
art, and as a result, have found that the efficiency of deconposition of
NOx and N20 can be greatly inproved even in the presence of oxygen (02) by
sel ectively adsorbing and separating nitrogen oxides 35 including NOx and
N20 from the coexisting oxygen using a 4 m xed netal oxide catalyst

prepared frag-amindsatakBidhQIgie Bk E84ESAEingdN¢alitih dRSsRide the) . —
adsor bed nitrogen oxi des. Based on this finding, .the present,inyvention has
been conpleﬁ@H?V§¥heﬁQ%nR§t¢Wtigﬂ%ﬁm%BFeéﬁsoﬁtﬁﬂ?ﬁﬁé&ﬂ%ﬂgiﬁ%eﬁﬁﬁgn to

provi de a nghbad wWhhafersessa Preadrist al coxi dergatpbystingpr epar edhér om a
NG and K20 SHNERSEE RS CRUBER Oy BELOS RSud L BE 0 ver y di 11 cul
to reduce and decanpesgition, patent document 3 adopts a method of
supplying CO resulting from partial oxidation of CH, and
discloses a method of decomposing N,0 and NOx using an
MMO catalyst. However, in order to decompose lean NOx
and N,0, a method different from patent document 3 is
10 required. A
If oxvgen is present in excess, it can be present
in an amount much larger than that of NOx, which is at
most several thousand ppm or less, and thus the
consumption of CO for removing this oxygen will be very
15 high. In this case, NOx treatment costs will be
increaged due to the consumption of the reducing agent,
it will be difficult to find a suitable method for
supplying €0, and the amount of CO; discharged can also
be problematic.

20 Patent Document 1: Korean Patent Registration No.
563203
Patent Document 2: Korean Patent Registration No.
654885
- Patent Document 3: korean Patent Registration No.
25 638835

Detailed Description of the Invention
Technical Problem
The present inventors have made extensive efforts
30 to solve the above-described problems occurring in the
prior art, and as a result, have found that the
afficiency of decomposition of NOx and N0 can be greatly
improved even in the presence of oxygen {02) Dby
selectively adsorbing and separating nitrogen oxides

35 including NOx and N,O from the coexisting oxygen using a



Techni cal Sol ution In order to achieve the above object, the
present invention provides a nethod for deconposing | ean 15 nitrogen

oxi des, conprising the steps of: i) providing a catal yst |ayer
conprising a m xed netal oxide catalyst prepared froma hydrotal cite-type
conpound precursor, a catalyst wherein a precious netal is inpregnated or
intercalated into the m xed netal 20 oxide catalyst, or a catalyst wherein
a co-catalyst is added and a non- preci oys netal is inpregnated or
intercalated into the m xed netal oxide catalyst; ii) passing a

waste gas, ﬁ&%g' %@alomm aﬁptaayté@q&% &P SE 2l @auyagoam@xmen

concentration o 0.01 /6or nDre 0 Ihe ata ayer
seIectivelytaﬂ§oP§eFH€SﬁFb %égh ?%? ?%. nitrogen iii)

passi ng a regguekRg agggédt@ﬁougﬁstbﬁndahglyshelpyesehavnngenheonlhaagen
oxi des adsor bed therﬁ and 30i v) deconposing and desorbing the adsorbed
ni trogen oxPGEY GYTPHE ?Qducing agent . I n one enbodi ment of the

present $nventionrhéhefbyduotdhcitéstyp@lpr@bﬂ$%@r PE r égteseBTeESBY t he
follow ng Torheibn 33 FOEGYLEe 1L mediod ]wﬁfc?f(ﬁéeé)%é kA b 8abHO0)
ected fromt

wherein M2 i8Sl e group consisting of ga
Zn2+, Sr2, Sxide Fematalyph, Cr2eprazsty ahEoWh2# NBY F@té} éE?eHYPF‘omthe

group ConS'R%%Je'&g_x%BrAl % MpfliciaBedy, gérfordN ﬁhch%'con@%'ltﬁﬂﬂ- oEa2+,
Ce2-' and I

he An- is se ected ngn1the dgou conS| %mg “be

NOBSO42- X a0f 90X ENHHA90SX4§ P03, ENROAS 325y ‘i C104-

ggd 30323, mekgnggif&bgqtot& &@d&dﬁ aﬁajdmddmpmsa nt eger ranging fromoO to
Technical Solution ‘

Tn order to achieve the above object, the present
invention provides a method for decomposing lean

15 nitrogen oxides, comprising the steps of:

i) providing a catalyst layer comprising a mixed
metal oxide catalyst prepared from a hydrotalcite-type
compound precursor, a catalyst wherein a precious metal
is impregnated or dintercalated into the mixed metal

20 oxide catalyst, or a catalyst wherein a co-catalyst is
added and a non-precious metal is impregnated or
intercalated into the mixed metal oxide catalyst;

ii) passing a waste gas, containing oxygen and
nitrogen oxides and having an oxygen concentration of

25 (0.01% or  more, through the catalyst layer, to
selectively adsorb the nitrogen oxides on the catalyst
layer;

iii) passing a reducing agemt through the catalyst
layer having the nitrogen oxides adsorbed thereon; and

20 iv) decomposing and desorbing the adsorbed
nitrogen oxides by the reducing agent.

In one embodiment of the present invention, the
hydrotalcite-type precursor is ‘represented by the
following formula 1:

35 [Formula 1]



10l n one enbodi nent of the present invention, the order of adsorption
strength of adsorbants on the hydrotalcite-type or brucite-type precursor
is (140, N20, NO2, 502)>C0>02. In one enbodi nent of the present invention,
S2 is 15 desorbed fromthe catal yst by any one or nore of CO NO N2, 02
and N2 in case that SO2 is adsorbed onto the catal yst such that a decrease
in the activity of the catalyst by the accunul ation of SO2 does not occur.
I n one enbodi nent of the present inventikon, the 20 precious netal is

sel ected fromthe group consisting of , Ti, Pt, Au, Ag, Rh, Pa, La, Ir,
V, Kr, Nd, Nb, Be;u8¢, NRH (I}, ¥[pg‘l 1xtures thereof and t he anount
of the preci ous rreta ’t |nterc atgﬁatal I S preferagga Q+01 to
50 wtt. 25|ﬁh@ﬁ@1@nﬂod#ﬁeﬁ€1@F %‘%ﬁ i s

sel ected fregramng+al kaki, rm_tzat sBaé*nd rdté, nanZipr emzbusPa’e“t and sMrﬁét ect ed

fromthe gro consis tin +ZN a,

Ca, Sr, andNSr:j\pﬁt%r%% ?‘h’%ggoffrof“n %:rg% g?%%p £ e@s&g&?nﬁz c%s‘ft)c‘)‘gd%athéVIIP "0

non- pr eci ougefret atod'n NHe*,i nte¥calartd B4t algdl, i€, endt &19Y; AW is |n

one enbodlnen h e t educ ag furgbgr
gﬁgteh % 1R Sﬁtﬁe ogﬁa!&g ¢9ﬂ51éﬁ§n% dECBF-ag e, g,

conprises a- orent se roup_consi st ng. of Co. H2,
Cl- C6 hydr o€af bovis,, 35L&t -,C@’Ifeﬂ’acohdﬂ%‘os andMfext urEEPher d60+ 6 CLO: I n

one enbodi ngRk @fy the .presends i prEAt b0D. tbhe .Boukna Spate yel oatéyeof gas
during passage through t he catalyst | ayer is 1,000h-1 to 300,000h-1. In
one enbodi nERRI&NTt EEOPr &s&M 4% vention, the 5 reaction tenperature is

preferapfy 20 to $n0QHhd . eh[bdalmemﬂaodfnmﬁe obrehenpr espreEntiimrgnt £ba, the
waste gas pg(;::f %g:ablo% rH)srolrsp SlOOI'.L Oos Isé)n }:% chf Nzansorbants on the
hydrotaleite-type or brucite-type precursor is {NO, N0,
NOz, S03) >C0>0s.
In one embodiment of the pregent invention, 80; is
15 desorbed from the catalyst by any one or more of CO, NO,
NO,, ©, and N, in case that 80, is adsorbed onto the

catalyst such that a decrease in the activity of the
catalyst by the accumulation of S0, does not occur.
In one embodiment of the present invention, the

20 preciocug metal is selected from the group consisting of
Mo, Ti, Pt, Au, Ag, Rh, Pa, La, Ir, V, Kr, Nd, ®b, Se,
Se, Ru, Imn, Y, Z, and mixtures thereof, and the amount
of the precious metal in the intercalated catalyst is
preferably 0.01 to 50 wt%.

25 In one embodiment of the present invention, the
co-catalyst is selected from among alkali metals, and
the non-precious metal 1is selected £from the group
consisting of Ni, Coc, Fe, Mn, Al, Ce, Zr, Cu, Zn, B3, Mg,
Ca, Sr, and mixtures thereof. 1In addition, the content

30 of the non-precious metal in the intercalated catalyst
is 0.01 to 929.9 wt%.

In one embodiment of the present invention, the
reducing agent further comprises a component selected
from the group comnsisting of CO, Ha, Ci-Cg hydrocarbons,

35 (.-C¢ alcohols, and mixtures thereof.



0.001-10 wt % of NO, 0.001-21 wt % of 02, 0.001-20 wt % of the reducing
agent, and a bal ance of other contam nants 10 and inert carrier gases.
Advant ageous Effects According to the nethod of the present

i nvention, NOx and N20 in a waste gas, which have an oxygen 15
concentration of 0.01% or nore and contain NOx and oxygen; or NOx, N20 and
oxygen, known to be very difficult to reduce and deconpose, can be
efficiently deconposed by adsorbing andgseparating NOx and N20 from oxygen
and then deconposing the adsorbed NOx and N20 20 using a reduci ng agent.

In addition, adsogta' Qﬂléméﬁlbbalzl_ﬁleﬁ@ by %%%orpré@mtaadwetmiom expensi ve
cat al yst such as shoul d be used %o oxi di ze NO _and an H}f(z%()aaﬁd %m)unt
of a reduci A§UAGENEPSREUIMELISHeChis 885 S 3BTRS BT the 25

ot her hand, ca/eamybhelayé@dl@eualoom Heeof M), cecttafyst as described in the
present invention_is used, sho | apacity NG,
and thus is advant3gedifs FWL SRS %%sgﬂgédagggégkbg%w% ggrryﬁﬁ% Qut
the I nventi eBaction thperaabKerASt@@eﬁﬁegéﬁw Bﬁvéﬁtﬂoﬁ&%l@ be descri bed
in further detail gt S8int NISRIAN drS  the
characterized in FﬁatI%%an&hgg' % Eﬁk re %5 adsor bed .and

separ at ed f westexyges |pr©ﬁ@rpbé§en@@mﬁ¥lﬁes7 i 93t dftoxi¥e EaPal yst

prepared frgmyga,hydr qfal cid e&afeo%o@tu@l et \yre @y)d areo tempnpesedtand
desorbed in an oxygen-free sta Fydr%}%!C|te %quqnnds ar energlly
based on the reducing agent, and ance o thery contamlinants

10 and inert carrier gases.

Advantageous Effects

According to the method of the present invention,

NOox and N,0 in a waste gas, which have an oxygen
15 concentration of 0.01% or more and contain NOx and

oxygen; or NOx, N0 and oxygen, known to be very

difficult to zreduce and decompose, can be efficiently

decomposed by adsorbing and separating NOx and N0 from

oxygen and then decomposing the adsorbed NOx and N0
20 using a reducing agent.

In addition, adsorbing materials mainly adsorb NO,
and thus an expensive catalyst such as Pt should be used
to oxidize NO and an increased amount of a reducing
agent should also be used for desorption of NO. On the

25 other hand, when the mixed metal oxide {(MMO) catalyst as
described in the present invention is used, it shows a
higher adsorption capacity for NO, and thus is

advantageous in terms of cost.

30 Best Mode for Carrying Out the Invention
Hereinafter, the present invention will  be
described in further detail.
As deséribed above, the present invention is
characterized in that lean N0 or NOx and N0 are

35 adgorbed and separated from oxygen in the presence of a



and are conposed of hydrates of nagnesi um whi ch are abundant on the earth.
These conpounds can be synthesized at rOOM pressure. Until now,

hydrotal cites have been 10 oxide catalysts, and intercal ated hydrotalcite
put into practical use. The hydrotalcite precursor that is used in
t he present invention can be represented by the follow ng 15 fornula 1:

[ Formula 1] [1424.1-xN34x ( OH) 2] x+W' -' 01. bH20]

| nt hehydrotal cite-typeorbrucite-type precursor, N12+ and N3+ are netal
cations, respectively. 20 Specifically, M2+ is a divalent netal cation

sel ected fr e p | St Y Eg;ﬁze+ Foit ) 2 ZhddroBaldic&e?24,
C122% Co2+, 8%%? m%%%iwr?g%@a?cfl%%ﬁts% ri vadll e%&ﬁrret gﬂgdlgat i gn el ected
fromthe grbypeconsi BT BT EROENA] 308 \VESFompesed e R g?ﬁ{l Ga3+,
) 334, La3+ gRdofedEn_29etharaRlar ratio of M2+ N3+ is 1:1 to 100:1, and
preferably 1:1 t0 5:1. In the hydrotal cite-type precursor, ;AU isan_ani onic
cormpound havi ng aH¥AEPEELER e, CORRGIL arﬂfyqos %%e’fﬁf% co}"r’farlﬁén%ti%%l of
two or noreasebestedlfdyemdne greuponposist iofy ofd@d3s NOBMEGUEs fult],

O, Si082-, 30 Mh0A2. HPO32 NhQ42-, - VR, CIO4. angnBga2-, X
ranges fronPd. F1g-HTEY afEH 5T sglé% int eger raﬁgivn r'g%}g fo 20. The
hydr ot al ci t aytlyptafcdter sarotpowalsi neanat bg t Qirz@ef Ao ¥e°H, 000 t

to prepare g mixed.netal 333 0xkdfoshhepider i doigeease ttha Lt ahywi C.
activity of hydrotaleites have been used mainly as precursors of
10 oxide catalysts, and supported or impregnated or
intercalated hydrotalcite compounds have not yet been
put into practical use.
The hydrotaicite precursor that is used in the
present invention can be represented by the following
15 formula 1:
[Formula 1]
[M**1 o (OH) 21 [A% se/n* BH20] ,
In the hydrotalcite-type or brucite-type
precursoxr, M and N** are metal cations, respectively.
20 Specifically, M* is a divalent metal cation selected
from the group comsisting of Mg, ca®*, Ni*, zn®, sr®,
Ba®*, Fe?*, cu®*, co®*", Pd** and Mn®*, and N** is a trivalent
metal cation selected from the group consisting of Rh**,
a1, wmn®, Fe*, co¥t, Ni’*, cr*t, @a*, B, La’ and ce’’.
25 The molar ratio of M**:N** is 1:1 to 100:1, and preferably
1:1 to 5:1. TIn the hydrotalcite-type precursor, A™ is an
anionic compound having a charge of -1, -2 or -3 and is
one or a combination of two or more selected from the
group consisting of €0,*° NO; ~ 80,7, Cl7, OH, 8i05%7,
30 MnO,?", HPO;*", MnO,®", HGa0,®", HV0,>, Clo,” and BO;*, x
ranges from 0.0 to 0.5, and b ig an integer ranging from
¢ to 20.
The hydrotaleite-type precursor is calcined at a
temperature of 100 to 1,000 C to prepare a mixed metal

35 oxide. In order to increase the catalytic activity of



S the m xed netal oxide catalyst, at |east one precious netal selected
fromanong Mo, Ti, Pt, Au, Ag, Rh, Pd, La, Ir, V, Kr, Nd, Nb, Be, Sc, Ru,
In, Y and Zr may optionally be inpregnated or intercalated into the m xed
5 netal oxide. The amount of the precious nmetal in the intercal ated
catalyst is preferably 0.01 to 50 wt% I n one enbodi nent of the
present invention, the m xed netal oxide (MMO catalyst that is used in
the 10 nmethod of the present invention gay be i npregnated or intercal ated
with a non-precious netal. In general, a precious netal is expensive, but

t he use of 0- Y, I n Lou fahasughheaaspNecigu
fné il YRbedh Uik NGALANGSEOUR el abs phkciSus

substitute a precious ne eco-cat,alést that is used i%]the
present i nveatadn sedpdsedant BPRaPmoRSt 2O, PLAT erfdil ViUi t AP rect@d from

the group cpgsi sty novof xia, Md, Rk ,ange Cs scybrmpyern,t he and- @recmays
nmetal may be one or_nore selected fromthe grou onsistin I , Fe,
M1, 20 A, estigpalgy bgnimpregpgt ,O%r%mgﬁﬁf%%%ﬁﬁe}sﬁ%%gtﬁ%%f%ﬁ%o
anount of tRhetAdnopigei.ous netal in the intercalated catalyst is

preferably 0.01 tg 99.9 w % pr Laventd useg they
adsor pti on capaci ?{ieof af‘ﬁ%“‘?%ﬁvo coéial 35_'21{% aﬁgg? %h%r dglﬁ %!L adsor pti oﬁ 25
strengt h of iatlesrbaatsdonathéyWNOisaraeferabdygénlalkPy SONBEEN20, NO2,

302) CO > 02. Nanely, e I Rlk@N r e hoPENG: N2RrerN@DrandiHe? i s
hi gher than t‘hatng %%nﬁ%%%?l@%?%t h%for der hPof Sadsor,pti (?n trrgngk__ﬂ
bet ween NO, miged NEp-ahdosddecalfM@} y FEFdthgtBat 6t ‘éﬁ%ﬁpllél, g 30
conposi{g angghbﬁg cg@t gh¥stpresent T%ﬂ&eﬁsﬁbw heglr abev e mp¥e arect 2 0oar e
nore easily adsor t han oxygen. us en an_exhaust. g i nLng an
excessi ve aABHRECHLAEEGydH Phste ITHERRIF T r&%‘faa?ystt'tpaﬁerr?%ogrf’ a
adsor pti on, p@cands\2flecah besnoerp@bsadsor Hegt t Hatre oxysgen ofl naot Rer
words, the mpjority of.-9 oxyge S u y | @yer ile
g5 peu S 1 CaPirpER-106R Mkt al T Ve, MLl

NO and N20 &P&% on“the ca t hus separat ed om oxygen.
The separ at edbNOiamtteNZorape prieed caasimaialeduced by a reduci ng agent such

as CO ?gnd the reagli oR WA -3 gemh0an e ehdsd nated. tilBuspribent
consunptl

on of COIs lowand the rate of desorption og NOb nd N%_g f.romthe
catal yst | ajavensipgsimay be apnANKDtafstidr gehERLFFY SHOWS:L Agher

adsorption ganaGite FRHorN@neSErdRPWoRsi et Lty abfsita, K, Rb, and Cs.
Moreover, the non-precious metal may be one or more
selected from the group consisting of Ni, Co, Fe, Mn,
26 Al, Ce, 2r, Cu, 32Zn, Ba, Mg, Ca, S5r, and mixtures
thereof. The amount of the non-precious metal in the

intercalated catalyst is preferably 0.01 to 992.9 wt%.
The present invention uses the adsorption capacity
of the MMO catalyst, and the order of adsorption
25 strength of adsorbants on the MMO catalyst is generally
(NO, N;0, NO,, S0;)> CO > O,. Namely, the adsorption
strength of NO, N;0, NO; and 850; is higher than that of CO
and O,, but the order of adsorption strength between NO,
N,O, NO, and S0, can vary depending on, for example, the

30 composition of the catalyst.

as described above, NO and N0 are more easily
adsorbed than oxygen. Thus, when an exhausit gas
containing an excessive amount of oxygen passes through
the catalyst layer for adsorption, NO and N0 can be more
35 adsorbed than oxygen. In other words, th(_a majority of



10 poison is strongly adsorbed conpared to CO, 02 and the like, but shows
adsorption strength simlar to NO NO2 and the |ike. However, according to
the present invention, SQ2adsorbed on the catal yst |ayer is desorbed by
CO NO N2, 02 and N2, a decrease in the NOx 15 adsorption efficiency or
activity of the catalyst, caused by the accumul ati on of SO2, does not
substantially Cccur. In the inventive nmethod of adsorbing and
deconposing lean NOx, or NOx and N20 usighg the m xed 20 metal oxide

catal yst prepared fromthe hydrotal cite-type precursor, a waste gas that

asses thro I +GRITRE 1@y W33 ofyoNZGd @&,601 to
10wt | B%%gteg Sggtsggy% o e ?5?3?.5‘% g ye%%t 001 ta. 2 @I\?vtl of

02, and the%’&l ameeorPedt 98T EBﬁt é?ﬁ*?%ﬂ‘it’%t afd ?52§e§’£ér@§:esdu0 THE Ny.
I'f the anougl-ygknt, heTﬁgdggFagaaganNOI anahwzgaarm Xheneea81llgsseﬂhaad0 001

wt, it will_nof sufficient duce_,NO_an 20 (foit
is nore thaPYZC?‘\AE%luF%l’F‘geag/ﬂ?ﬁﬁh@ SF afr g%c'l’gl‘te re UCI ng ageﬁ? gtjélo
reacti ons byopjygémt&rwvblel ebanpmadt@ded Thnd t bbhe apushmptppnc%scﬂoﬁs

removing themaw ||, be,cequised,e deso Eheoﬁrﬁﬁe%ﬁqé nyentéhs the
reduci ng ag i r%y be“oné "or nore sele 3 fromthe group consisting of
CO, Hy, Cl - Catimltnseedrlyens isCLacs: -al cohol s, and NH3. 35In the catalytic

deconposi tion reafg_‘ ONn mwfiot hecatJaQL}Fg@se@teﬂe&\équy OnghdRe gas hﬁmghyrspace
velocity (GHSV) of the gas duri ng passage throu h the catal yst

bet ween 1, 08@SPEPR R 36@?@96*‘1’0 o &% abRP2h 29, Gbo“ %ﬁa@&@ 000

10, Ifiphe peie¥n slé owerohan hdRMed Gtompared| konato beoecandnibal |
because t he a unt

s treated i.s. smal i §~hi rthan
200, 000 |1 Cl L o et G h%lc"é%ﬁglqhst Lt gggy%hgﬂ WEL Lo
t he adsor pt iamidl OftHMOX Toicke\20 vadwsdw,eas@*:ZCMM| | o t BRepr pregeatof t he
gas during p%[ eiojng t éoé@@o}: £q Cahak¥st ch@&?&?ﬁts1H§@Ee&§bblésé&5@apherl c

pressure (17& , an increase In e pressure leads_to an
i ncrease i n%ec@dsoﬂﬁbl oNOz at 20f afF r Hgen dxiMEEIK oridt ndhE t

pr esent igve%tdég}?ﬂ%QS drReraidy e oF thergascur bARg ﬁﬁésage.ttatlly@ugh t he
cat al yst .l ayer 20 to 000 t and q#erabl 200 t é‘% l;c rlg_
t enper at ur e GfrsEse Kyadhsu Iai%mbgwpt I S| 39&161 Y| ower

than 20 t, U&lﬁdsor ption, reductl on and desor pti on rates of nitrogen 20
oxides will decre eang dif, n{, \%ghee {._Hg& 1000 t’adstofﬂllrlg therml Iy

damage the cataly he sup | nventi
decompoging lean NOx, or NOx and N0 uslng the mixed

20 metal oxide catalyst prepared from the hydrotalcite-type
precursor, a waste gas that passes through the catalyst
layer comprises 0 to 30 wt% of N,O, 0.001 to 10 wt¥% of
NO, 0.001 to 20 wt% of a reducing agent, 0.001 to 21 wt%
of 0,, and the balance of other contaminmants and inert

25 gases such asg N;.

If the amount of the reducing agent in the gas
mixture is less than 0.001 wt%, it will mot sufficiently
reduce NO and N0 into N and 0,, and if it is more than
20 wt%, large amounts of unreacted reducing agent and

30 reaction by-products will be produced, and thus another
process for removing them will be required.

In the present invention, the reducing agent may
be one or more selected from the group consisting of CO,
H,, Ci1-C¢ hydrocarbeons, C;-C¢ alcohols, and NH;.

35 In the catalytic decomposition reaction of the



Hereinafter, the present invention will be 25 described wth reference to
the followi ng exanples in order to nore clearly describe the effects of
the present invention. Exanple 1 A gas conprising 747 ppm of NOx, 1.69 Pc
of 02 and a 30 bal ance of nitrogen was passed over 1.285 g of a netal

oxi de catal yst, prepared froma hydrotalcite precursor and having a nol ar
ratio of Al:Pd:Co = 1:0.02:1, at 300t and a flow rate of 500 m/mn (By
39,000 hr-1) for SS mnutes. As a resul 8.6 nmg of NO per g of the 35
catal yst (ng- NO’g cat.) was adsorbed on ?he catalyst. 11 11.1 ng-N(Q(8.6

ng- NCVQ cat ) a Q?;bg%m%ﬁiﬂ%?”@ﬁg Was GRARNISE alps &-eceérn@éfﬂyamd}xswor bed
using 4,800 ppm o for 30 m nuteS at 300 aflo e of 500 M/mn
(SV 39,000 BE Dhe SB@NHLEipg passage 5&1%%? 1'1 o-b $pm of N20,

1.48 .75 of Q22Re albgbanqqlofaﬂﬁt r:qma,no(yms rpé,ssgﬂ-ai\ee:laleyZBBegweéna

ol ar rati %0 0RO BEDPE BE 8 Y A TOag0 ar P barrafe 6P oo0”

m/nmn (8V 39 QD:hﬁl]]_'D fotr BO aconbﬁscaAs hece'e.aﬁtthQGafﬁOm}toﬁngésper g

of the catal st at . r ont a 51 a4
mg-N2O (16, RG 9%%/19%2 Sl od e SEROTRASY O o ngiéé%owggté?oo °oe

deconposed éﬂnﬁ, c@se)ribEnEL% @Ollgaﬂt8§@tbpﬁh@f C@@ﬂkiﬁtl‘ﬁl nE‘?e§¥18Ft3OO t

at a flow r U%OQHQ b AP 39 . SOQid¥ - w.Bxapheddcrease. A gas
conpr|S|ng 02_and a balance of nitro ssed over 2.729
kﬁ’fdr%ar%l

of a netal oxi de Yoasuhallyst , the epaFeEYM Fofta PFENS, BEGPESF and
havi ng NIy otak A!:aeal@at 1aPeps: J'ls qireaiﬁablqzndaamblsptvemce of

500 M/mn (SV 000  hr' r 45 e S o] 2 per
g of the ca&’é'e)?ﬁur(errg (62/ 1t?gt ngélglai%%o‘r b&GS on h;glté% ésn’I‘ tnBjZSTUf%B 55
nmg- 02 (54. 4pf@e@£ixg: Ciatads adeoahednaxed@@crmme@lmd%mﬂ:mlél yagecedposed

and desor bed l,f__S ggn ?&%e%om of CO for 4 hours and 46 m nutes at 500 C at

a flow rate "of mn (SV 20,000 hr-1
According to the present invention, the

15 temperature of the gas during passage through the
catalyst layer is 20 to 1,000 T, and preferably 200 to
500 C. If the temperature of the gas during passage
through the catalyst layer is lower than 20 T, the
adgorption, reduction and desorption rates of nitrogen

20 oxides will decrease, and if it is higher than 1000 T,
it will thermally damage the catalyst and the support.

Mode for Inventicn
Hereinafter, the present invention will be
25 described with reference to the following examples in
order to more clearly describe the effects of the
present invention.
Example 1
A gas comprising 747 ppm of NOx, 1.69 % of O, and a
30 balance of nitrogen was passed over 1.285 g of a metal
oxide catalyst, prepared from a hydrotalcite precurscr
and having a molar ratio of Al:Pd:Co = 1:0.02:1, at
300 T and a flow rate of 500 ml/min {SV 39,000 hr™*) for
55 minutes. As a result, 8.6 mg of NO per g of the
35 catalyst (mg-NO/g-cat.) was adsorbed on the catalyst.



Exanpl e 4 30A gas conprising 484 ppmof NOx, 1.02 %of 02 and a bal ance
of nitrogen was passed over 1.294 g of a netal oxide catalyst, prepared
froma hydrotalcite precursor and having a nolar ratio of Al :Pd:Co =
1:0.05:1, at 300t and a flowrate of 500 mM/mn (SV 37,500 hr-1) for 35 1
hour. As a result, 7.7 ng of NO per g of the catalyst 12 (ng-NO g-cat.)
was adsorbed on the catalyst. 9.9 ng-NO (7.7 ng-NO g-cat.) adsorbed
as described was conpletely deconposed and desorbed using 4,667 ppmof CO
at 300 QCfor 16 mnutes at a flowrate of 500 5 mM/mn (SV 37,500 hr-1).

Exanple 5 A gas ggnﬁrlshggmﬁpo ReMsof hg-nb/65ektQ? anddéobﬁb&ﬂCEa@f
ni trogen was passed over

2 hydr of al CAEB SFAGEE U7 1 FOTRE B SE ARRCT aPry GIoAT s RE0%8, ot
fgguthC and a fgloaw p’ﬁ&:@fC@OEoﬂ‘i BOi mibS¥eR7,BOBM ' L far & Hbowsrahe a
t he cat aI ys ?f%%/ﬁ%%ﬁg@q{r&%@o atélg![y ;dgg?bgdd ggatlS) d\ggir?gzgr\?\gg o
conpl eteby deconpmd@ red 2desor bed using 4,500 ppmof CO at 500 t for 60
mnutes at a flowyrate Qoml M o pifm 3990 Mo, Lh. 48 % of 0, and
a balance of nitrogen was passed over 1.285 g of a metal
oxide catalyst, prepared from a hydrotalcite precursor
and having a molar ratio of Al:Pd:Co = 1:0.02:1, at
10 300 T and a flow rate of 500 ml/min (SV 39,000 hr™) for
50 minutes. As a result, 16.7 mg of N0 per g of the
catalyst (mg-N.O/g-cat.) was adsorbed on the catalyst.
1.44 wg-N,0 (16.7 mg-N,0/g-cat.) adsorbed as
described was completely decomposed and desorbed using
15 4,850 ppm of CO for 17 minutes at 300 C at a flow rate
of 500 ml/min (SV 38,000 hr™™).
Example 3
A gas comprising 1 % of O and =& balance of
nitrogen was passed over 2.729 g of a metal oxide
20 catalyst, prepared from a hydrotalcite precursor and
having a molar ratio of Al:Pd:Co = 1:0.05:1, at 300 T
and a flow rate of 500 ml/min (SV 20,000 hr'') for 45
minutes. As a vresult, 54.4 mg of Oy per g of the
catalyst (mg-0./g-cat.) was adgorbed on the catalyst.
25 148.55 mg-0, (54.4 mg-Oz/g-cat.) adsorbed as
described was completely decomposed and desorbed using
4,000 ppm of CO for 4 hours and 46 minutes at 500 T at a
flow rate of 500 mi/min (SV 20,000 hxr™t).
Example 4
30 A gas comprising 484 ppm of NOx, 1.02 % of O and a
balance of nitrogen was passed over 1.284 g of a metal
oxide catalyst, prepared from a hydrotalcite precursor
and having a molar ratioc of Al:Pd:Co = 1:0.05:1, at
200 C and a flow rate of 500 ml/min (SV 37,500 hr'') for
35 1 hour. As a result, 7.7 mg of NO per g of the catalyst



Exanple 6 A gas conprising 440 ppmof NO 1.14 %of 02 and a 20 bal ance
of nitrogen was passed over 3.72 g of a nmetal oxide catal yst, prepared
froma hydrotalcite precursor and having a nolar ratio of Ni:K Pd =
1:0.2:0.1, at 300t and a flowrate of 500 m/mn (SV 33,000 hr-1) for 2
hours. As a result, 1.16 ng of NO per g of the 25 catalyst (ng-NO g-cat.)
was adsorbed on the catal yst. 4.3 ng-NO (1.16 ng-NQ g-cat.)
adsorbed as described was desorbed with, nitrogen at 500 QC and then

conpl etely deconposed using 3,000 ppmof CO for 90 mnutes at a flowrate

of 500 m/m 0yh | Sed
NOX. 1. 37 96(919(-%@3’:9@ 1hEral) ad3UPHld FheAcgas16@anr i sing 284 ppm of

and a bal ance of_nitro d f
netal oxi de catal 393t9 “‘ﬁr"@ﬁ’ar@d? B P /Fﬁld?%écagl ﬁ‘i%g%?‘%%u?g\é eﬁﬁﬁlg’ﬁggng aa

2P}ar r?&bofwﬁfﬁ° 24 1dacam@osaa 30 t d8SoAbeld avkliony ratesdf pBao
mn 1 nut e are 7 NO per
g of the caloil y(gc? ﬁg%&g ca Of E‘lsm déor %Qagn hgf%%t ar%t% o 80 0. 98

ng- NO( 0. 27 mj./l@hg (&t 3)7adoer bed® 7as descri bed was conpl etel y deconposed
and desorbed using 1893 ppm of COat 300 *C for 2 hours and 44 m nutes

at a flow rate of n (SvV 42,000 hr-1 Exampl e 8
A gas comprising 600 ppm of MO, 1.65 % of O, and a

balance of nitrogen was passed over 3.684 g of a metal
oxide catalyst, prepared from a hydrotalcite precursor
10 and having a molar ratic of Ni:K = 1:0.5, at 300 C and a
flow rate of 500 ml/min {3V 37,500 hr™?) for 5 hours. As
a result, 8.5 mg of NO per g of the catalyst (mg-NO/g-
cat.) was adsorbed on the catalyst. ,
31.3 mg-NO (8.5 mg-NO/g-cat.)} adsorbed as
15 described was completely decomposed and desorbed using
4,500 ppm of CO at 500 T for 60 minutes at a flow rate
of 500 ml/min (SV 37,500 hr™').

Example &

A gas comprising 440 ppm of NO, 1.14 % of 0, and a

20 balance of.nitrogen was passed over 3.72 g of a metal
oxide catalyst, prepared from a hydrotalcite precursor
and having a molar ratio of Ni:K:Pd = 1:0.2:0.1, at
300 C and a flow rate of 500 mi/min (SV 33,000 hr™) for
2 hours. As a result, 1.16 mg of Nd per g of the

25 catalyst (mg-NO/g-cat.} was adsorbed on the catalyst.

4.3 g -NO {1.1ls mg-NO/g-~cat.) adgorbed as
described was desorbed with nitrogen at 500 € and then
completely decomposed using 3,000 ppm of CO for B30
minutes at a flow rate of 500 ml/min (SV 33,000 hr™t).

30 Example 7

A gas comprising 284 ppm of NOx, 1.37 % of O, and a
balance of nitrogen was passed over 3.601 g of a metal
oxide catalyst, prepared from a hydrotalcite precursor
and having a molar ratio of Ni:Pd:Co = 1:0.%1:1, at 300 .C

35 and a flow rate of 700 mli/min (SV 42,000 hr™*) for 45



A gas conprising 1,376 ppmof N20, 1.48 % of 02 and a bal ance of nitrogen
was passed over 3.601 g of a nmetal 10 oxide catal yst, prepared froma
hydrotal cite precursor and having a nolar ratio of Ni:Pd:Co = 1:0.1:1, at
300t and a flowrate of 500 mM/mn W 30,000 hr-1) for 55 mnutes. As a
result, 3.25 nmg of N20 per g of the catal yst (ng-N20/g-cat.) was adsorbed
on the catalyst. 15 11.7 ng-N20 (3.25 ng-N20/g-cat.) adsorbed as descri bed
was conpl etely deconposed and desor bed %§ing 4,728 ppm of CO at 300 C for
1 hour and 5 mnutes at a flowrate of 500 mM/mn (SV 30,000 hr-1). As can

be seen in the,ahave exanpiesredder 20 Catal Mgt SoRCERS dpag t@ tchfe phesent
i nventi on showed hi gh adsor ption %apam ty ang& ad th rapi dly

deconposi ng SAtELY§EN (BGFOLg-cat. ) W FIS yyP‘Ff)-‘r "egnat ed
catal ysts based on.BaO gegeral | y(thaxe amg&d&n’rgotam capadswb@ﬁ 10ag5 to

20 NOx/ g-.cat 300- 350 t onp t t
be ggen ;(hgldeﬁﬁ:g(l %IWSC E%’—oLr r}é S‘%#}@g&r%v&ée%Parﬁé\%%%%‘é’ﬁ%&nb =
si gni fi cant Ky slsisgipradedr 0O et @ﬂ%c@t gound hhel‘ﬁr@pér t¢ BANKEBEIRY &

deconposi ngéﬁql mwgele[=h} QU 483 ngﬁcgggi%ﬂbtdg@ugﬁ the preferred enbodi nents

of the pres I nventi on have for illustrative purposes,
those skilled in Efergae & || appreciate that various nodifications,

addi tions and subgt iyl |&ﬁ§pﬁr£r@os_§|3b;lee wt&pmzodegamfgl g JF @p hhd scope
and spirit of the 3 |nvent|on as dlsclosed in_the aggfng ﬁlng cla

14 dainms 12AhPEEREE G HECHARRI P PR dis m%txed
met al oxpde Batwd y@&talﬁeu ﬂﬁfgii@ﬂaaﬁ“e(mnbrdnﬁl ag hhdrctahsi of : precursorf)

provi ding a C%;%ﬁé' I ayer npra'.t?:lon%r ¥ R dget al, oxide catalysd ¢

prepared fr&H e or type conpound precursor, a
cat al yst wheirei raafﬁmwcm:&jsa rretEaISCIQs wipmenndE¥d . 4t ebeallat Be | 560 t he

10 m xed ”e'irﬁ ucpgsde catal yst 1@ cat, ngys[g vw@g'eNgbaE@f cat al#y/SthieS
added and a non-precious metal 1s i nmpregnat ed or. intercalated into the
m xed met al c@zqadérsd:at(gqug\{zofg -cat.) was adsorbed on the catalyst.

15 11.7 mg-N;O (3.25 mg-N.0/g-cat.) adsorbed as
described was completely decomposed and desorbed using
4,728 ppm of CO at 300 T for 1 hour and 5 minutes at a
flow rate of 500 ml/min (SV 30,000 hr'').

Az can be seen in the above examples, the

20 catalysts according to the present invention showed high
adsorption capacity and had the property of rapidly
decomposing nitrogen oxides.

Tt was zreported that Pt-impregnated catalysts
based on BaO generally have an adsorption capacity of 10

25 to 20 mg-NOx/g-cat (at 300~350 T). In comparison with -

| such catalysts, it can be seen that the catalysts
according to the present invention have significantly
high adsorption capacity and the property of rapidly
decomposing nitrogen oxides using CO.

30 Although the preferred embodiments of the present
invention have been described for illustrative purposes,
those skilled in the art will appreciate that wvarious
modifications, additions and substitutions are possible,
without departing from the scope and spirit of the

35 invention as disclosed in the accompanying claims.



1) passing a waste gas containing oxygen and or a catalyst wherein a co-
15 nitrogen oxi des and havi ng an oxygen concentration of 0.01% or nore,

t hrough the catal yst |ayer, to selectively adsorb the nitrogen oxides on

t he catal yst | ayer; ii1) passing a reducing agent through the
catal yst 20 | ayer having the nitrogen oxi des adsorbed thereon; and

I v) deconposi ng and desorbi ng the adsorbed nitrogen oxides by the reducing
agent. 2.The method of claim1, whereinq{fhe 25 hydrotalcite-type or the
brucite-type precursor is represented by the followng fornula 1: [Formula
1] [M2+1_, Ngpgitdd?) 21 (An xi.- bH20] wherein M2 is selected fromthe
group consisting of ng2+;, 30 Ca", N ", Zn", Sr", Ba", Fe", Cu", co2+; pa2+
and mMm2+; N3+ is selected fromthe group consisting of A", Fe", Co3+,

Ni", Cr", G", B"1.La3+a Cedthadd Rkd+; dezonmpesdelgecnédriogem t recigiesup

consi sting qf 082 NGBS . RLCET. M0A% HBARZ1ysWI042endCaGRARINO2-.

5 comprising the steps of:
i) providing a catalyst layer comprising a mixed
metal oxide catalyst prepared from a hydrotalcite-type
or brucite-type compound precursor, a catalyst wherein a
precious metal is impregnated or intercalated into the
10 mixed metal oxide catalyst, or a catalyst wherein a co-
catalyst is added and a non-precious metal is
impregnated or intercalated into the mixed metal oxide
catalyst;
ii) passing a waste gas containing oxygen and
15 nitrogen oxides and having an oxygen concentration of
0.01% or more, through the c¢atalyst layer, to
selectively adsorb the nitrogen oxides on the catalyst
layer; . _ o
iii) passing a reducing agent through the catalyst
20 layer having the nitrogen oxides adsorbed thereon; and
div) decomposing and desorbing the  adsorbed

nitrogen oxides by the reducing agent.

2. The method of claim 1, wherein  the
25 hydrotalcite-type or the brucite-type precursor is
represented by the following formula 1:
[Formula 1]
(M7 2% (OH) 21 e [A™ 5/ BH20]
wherein M** ig selected from the group consisting of Mg,
30 Ca?t, Ni?*, zn®', sr*, Ba?, Fe?, cu®, Co®*, Pa* and Mn*Y;
N°** is selected from the group comsisting of Al%*, Mn®*,
Fe’t, o, Ni%**, cor’*, @a®*, B**, La’, Ce’ and Rh™; A™ is
selected from the group consisting of €0,°7, NO; -, 80,7,
Ccl, OH", Si0,%", Mn0,%", HPO:2", Mn0;* , HGa0;®", HVO,”", Clo,



15 and 3032-; x ranges from0.0 to 0.5; and b is an integer ranging fromO

to 20. 3. The method of claim2, wherein the order of 5
adsorption strength of adsorbents on the hydrotalcite'type precursor is
(NO N20, NO2, S02) >C0>02. 4. The method of claim1, wherein, SQO2

is desorbed fromthe catal yst by any one or nore of CO NO 10 NO2, 02 and
N2 in case that SO2 is adsorbed on the catal yst such that a decrease in

the activity of the catal yst by the accygul ati on of SO2 does not occur.
5. The method of claim1l, wherein the precious 15 netal is selected from

the group cgpg Sﬂfd'smzl of Migds, £Pbm AUp A ORf5; Rmd Ua, isranVinkKegehd, Nb,
Se, Sc, Ru, In, Y, Z, and m xtures thereof, and the anount of the precious
metal in th&NFESFCAEFed & A% st is 0.01-50 w96. 20 6. The

met hod of claim11, wherein the co-catalyst is selected from anong al kal i
metal s, and the ngn-pregious netal i ted f ne Y Ooup-gORSket i ng
of N, Co, Fe, I\/hg‘AI, %k‘e ﬂef&&d, ‘Efm,é%?ﬁwg: &}@Pﬁl?q?% and m xtures
t her eof , 5 and.dslepanmunt sofengthnof- préspvheneet &0 | Fhe hBYPEPERESEALEd

catal yst 15.0.01:99 M) 3o w0, w0, Fo, TMSoMRIdbMbof claim 1, wherein
t he reducing agent further conprises a conponent selected fromthe 30

group consisting of CO H2, C -05 hydrocarbons, Cl-C6 al cohols, and
mxtures thereof. 4 The &ethR MRithodlefinc! @l,m Whetgirei n She hsurly
16 9. The ne%&%%fﬂééﬂéﬁég]Ehgwggég{§ég §egﬁ§lgﬂe or more of CO, NO,
i0 NO,, O, and N, in case that S50 ig adsorbed onn the
catalyst such that a decrease in the activity of the

catalyst by the accumulation of SO dees not occur.

5. The method of claim 1, wherein the precious
15 metal is selected from the group consisting of Mo, Ti,
Pt, Au, Ag, Rh, Pa, La, Ir, V, Kr, Nd, Nb, Se, Sc, Ru,
In, Y, Z, and mixtures thereof, and the amount of the
precious metal in the intercalated catalyst is 0.01-50
wt%.
20
6. The method of c¢laim 1, wherein the co-
catalyst is selected from among alkali wmetals, and the
non-precious metal is selected from the group consisting
of Ni, Co, Fe, Mn, Al, Ce, Zr, Cu, Zn, Ba, Mg, Ca, Sr,
25 and mixtures thereof, and the amount of the non-precious
metal in the intercalated catalyst is 0.01-99.3 wt%.

7. The method of c¢laim 1, wherein the reducing
agent further comprises a component selected from the
30 group consisting of CO, Hy, -G hydrocarbons, Ci1-Cs

alcochols, and mixtures thereof.

8. The method of claim 1, wherein the hourly
space velocity of the gas during passage through the
35 catalyst layer is 1,000 h™* to 300,000 h™*.



tenperature is 20 to 1,000 t. 510. The nethod of claim11, wherein the
waste gas conprises 0.001 to 30 wt % of N20, 0.001 to 10 wt % of NO 0.001
to 21 wt% of 02, 0.001 to 20 wt % of the reducing agent, and a bal ance of
ot her contam nants and inert carrier gases. 10

16

9. The method of claim 1, wherein the reaction

temperature is 20 to 1,000 T.

5 10. The method of claim 1, wherein the waste gas
comprises 0.001 to 30 wt% of N0, 0.001 to 10 wth of WO,
0.001 to 21 wt% of O,, 0.001 to 20 wt% of the reducing
agent, and a balance of other contamimants and inert
carrier gases.

10



