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The present invention pertains to a catalyst for use in the selective catalytic reduction (SCR) of nitrogen
oxides comprising
* a ceramic candle filter substrate and
* a coating which comprises an oxidic metal carrier comprising an oxide of titanium and a catalytic metal
oxide which comprises an oxide of vanadium wherein the mass ratio vanadium/titanium is 0.03 to 0.27,
« wherein the mass ratio is calculated based on the mass of vanadium metal and titanium metal, and
» wherein the catalyst comprises from about 1 to about 10 % by weight of the catalytically active material,
and

» wherein the catalytic metal oxide is adsorbed onto the surface of the oxidic metal carrier.
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The present invention pertains to a catalyst for use in the selective catalytic
reduction (SCR) of nitrogen oxides comprising

» aceramic candle filter substrate and

» a coating which comprises an oxidic metal carrier comprising an oxide of

titanium and a catalytic metal oxide which comprises an oxide of vanadium
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wherein the mass ratio vanadium/titanium is 0.03 to 0.27,

»  wherein the mass ratio 1s calculated based on the mass of vanadium metal
and titanium metal, and

*  wherein the catalyst comprises from about 1 to about 10 % by weight of the
catalytically active material, and

»  wherein the catalytic metal oxide is adsorbed onto the surface of the oxidic

metal carrier.
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SELECTIVE CATALYTIC REDUCTION (SCR) OF
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[0004] AZFIRFRAt—FERFERVHE(CEI DUE R e BB IEES - -
RIS » DU LB B8 B8 SR R A O & 2 188 A
SCRYJFEMH «

[0005] BFEH—FE AR REIES(—RGEE 2D —TEmikE
SBELYIVE ) MR (LB MR S EM T 52 8RS A0 B LRI E
M & o SRR B A EYHBIZOTIO, » Si0; ~ ALO; ~ CeO; ~ ZrO; ~ La,Os ~
RILEGYIRAAE o IWEEREMIRHART B R firsE i B W A& v B
O] JfE P A AN 8 BE R A (e P B SR R B S - IR TR R e e B A
MERZFLSREER K o] A2 B ARG IR -

[0006] T EALIEMARIEHATRRY SRS I NMEREMZE -
7 H e (RS i Fp R B RS th e A = RS RS A0S a0 L 8 b (thus
catalyzed)fJELAT o
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[0008] EfEHE(LYINOX)RIIEERF 157/ SCRAE(LHINF » MR IEI I
LA ER  ERCENELT - RERYAERE CAEGRR)
(LRGSR ECEM G R RS UE 2 BE B R =AM 2 BT FLIN -

4 NO+4NH; +0, — 4N,+ 6 H,O 1

NO+NO;+2NH; — 2N;+3HO II
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2 HAE UKW RERR AR ESEN > KA RE e i a b
BEGE R ORI T b2 — B MR LR B e Y L E Iy KM KE R -

[0010)] fRIEWO 2016/058713 Al 2187 (2HEW1 2 %) {H0.58
ZNH4VO5/TiOo b - HEEHERN0.42 2 V/TiLL -

[0011] WO 2016/150464 Alfa nat i (bl B=UlEas LU a% e ws
P EIER ~ o7~ efE R B b eV 22 E - EEFE R TER
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{EA] - EAEMEEMYIE GRS - S lbek - Kl - SlbgliErRasb gl - s
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EALRIHICORALMERE /2 A RIB 2R B (E AR RO IR R a B E &
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4H & SCR R AL ERIw I A & S b e B ALk 3l B SR BAIR ol (F et
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7+ ATETEAEH A SCRE E L EEIF A aEst - meEilaE s -

[0017] FsE " srfuf(dispersionsside) ; K " 2EM(permeate side) | {573
U 4E 28 I8 28 T ) A 45 28 U 7 B SR A O B0 R R T [ 45878 i SR B BE SR A R B
fAll -

[0018] WO 2017/055344 Al{g~—TERINBEREERE R S (LEIE
LinEEmEss - Has 20— (LU EECE KA EYERB LR LS
MEE B R YRS - e 2 —EE M EEEBE S KHESCRE AL
LA~ DR B ERLE 2 B4 - 5284 SCR LA L (LAlRd &l -
85 - BGHRVRLY R A sk U B B EHER 2 B S BR Gl L - Kt
(E4HESCR AL (LRI B 2 A Y R E bk - SR L BB (GBI 2 EHY
2081.000 ppm [ © ZRif] » WO 2017/055344 al B HAEEATV/ TiEE B A SRk
P EEEIE RS FAVEE BB R YA R R -

[0019] {ER Barthos, A Hegyessy, G Novodarzski, Z Paszti and J Valyon:

" Structure and activity of Pd/V,0s/TiO, catalysts in Wacker oxidation of ethylene | ,
Appl Catal A2017,531,96-105 » 158 7 EAR[EPd ~ Ti ~ fx VE ZPd/V,05/TiO,
EALRIEIHEALIENE o V205 TIOAYELH 73 L &2 2804 6 (8.6 wt.-%HI#H «
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"Mechanism of deposition of vanadium-oxo species on the ' anatase/electrolytic
solution | interface, J Phys Chem B 1997, 101, 8499-8506 - {Fig Rl & et » {E
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Gt T A ATA B o

[0026] BZEM HFEZEEUBIEES o W0 FCAR & IR s E=UR R 2 e

BB RN 2 LEFT LIEREF AR R E - HEGEEST R
AR — o FRAR A SRR 2 ALE T E A U AR EE S - TSI Y — i
B A E T E RIS A B SR LRI AR TN 2B ar
Aakia Y fbEBERE RuafiE Y BILEBRLY) - HF/
SNE B 50032027 < IHERCE(GPTEB R o k- BA 8 E R P2 BAT
T e FH o S5 B < s T (E A -

[0027] HBEANEILYNEE ELeBR tYREtaas nEab—
$(V20s) « Britb A - HulEEMEt & & HAth g Ry E(EY) - HIEEE /B K/
B E(EY) - BEERVES ~ $H - REFVRIEYI DRI =2(E85(WO;) ~ =& (L$H
(MoOs) ~ K EAE#(Sb0s) ©

[0028] HEESMAILYEEL Lo BERET RS &bk —5
{ESKATBEE R #R8A0E - AT A (rutil) ~ HREkHE(brookit) ~ R EHDRESY) « B - —
LB E /D95 wt % SR ERTER - Tt 2 /098 wt.-%i# #L0E - HHRnE %
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Ity ~ BEaeslt? - daaEdEstce2Vb—a0ta? -
[0029] @ity Z A bEEERR (R i E—HYEERERY —a bk Z FORNL
TATEHER > #% R bk FORML T E A1 nm#21000 nm (5 EH20%2200nm ) 2

[E]HY— LI (primary particle size) Dso » {4H1 8 FHEEEIC o ITEME - —KH
TR 2SR T /N aT A1 27 &l (subdivision) « —Z0f TR AT SRy K E
IC ©

[0030] FRIBEAZHH > L/EKEEIE(50.0350.27  BERK0.72027 » A
F50.1220.21 - ByiEpsess  BENNEB RSB EETEEELL - Wi
A LB S ERE - THER & -

[0031] f{LeBEYPRMEIIEZREA [ BOE R ERE R
IR - BGRETpHEREN M I » RIS pHEMIIE 2 R b e BEie R k-

[0032] FEASHH S—EHHIH ZE LeBEE N EaEkaLy
(LHZE SRR M EavE Y (CHZE RS ) - DUR AT EEH,
85 Fo/B0E R/ S ALY (RHE =R s R/ =R A R/ AR 8%

[0033] #REBEFEREEAEL (V205K ZFILERTIO, ~ UK T]E
ith = EE$B(WOs3) Ko/ B = F A ESH(MoOs) Ko /X FL R (B $5(Sb20s) 2[RI By B BT
AYSCRAE(LA - AN, -

[0034] TER(LEBEREENNAYIEN T &40 FATE TR
SRAVE EELRS - DVAF R ETESHIE(EY) -

[0035) A9 E{LAIEE1 E20EB%NEE - EEM2E10% © A4
SEIT TR~ ARG T (catalyst) | B ETILE BB R RN RS

[0036] AZEIRIRER —HE AR BER N RSy EEEE L ER
(SCR)Z (LA » HEE TYIFEE |

a) fRHMEZEEIESEN
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b) EMEE—EFEELR BRI e KIERER

o
B LIS BRIy L amaailitay - ZEaYEssiras
% (Lik 2 AL BRI T |- ;

PURAERR EZEEEEIEas B 0 &

d) FE150Z600°C KB T 508

R AVE(EZERE L IEE B e 25 5
> DAz — B e A Y b eV bRl F S 20

[0037] RAR D ERD) - BaslbeV 2 EEIEBreY) L &V AR
#7 o AEASIAEE R E S35 R/ BEH Z S EVIRVIEN T

ORI ER B S
e lReSley K/ HBE s -

[0038) {EMRIEASEIH Z ARy — B o 24 fe BB e a5 B (Rt

BIEEs AN IRIE L RITREEM - DIRHECR R AR Z %247 -

[0039) AL > AEASEIH 2 EHEG T - AP ER (o) TR A R EE= U
Al DR beBais Riaia L mz\iE

Y~ LUK T BEf g ~ 3 ~ $EEOR S
L2/ V—&HEEY) -

AL R

Hgas L
BlgesAN > ZR LB e s iIR b

VIEEY)  REELY) - B EEEEEY)

[0040] IR ERD) Z&EIZAME BRI EM Y EVE (L i {EZE 5

<t
$ERIAFN 2 ATEAESCRELT S8R AN AR T - MY - BUE(ERE
{%41£20082450°C Z[H] -

[0041] ASEIATATRER Z F5E © #UE E(thermal activation) | EAE{EHE

Ei—
san

i
TR E(ERE B e L A HE RSP AAVRE T
LaREiEA

—E SR (LRI ERTEEY) (L&Y - Pk B s R Al
SR i [ 3 A e — B S A4S e bR e B AT Ee V) L S Vs (L L F
JEZ EABMEEMERS 2 - m] e R IEE R A e i FH 55 S0 e [ s
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{EHEEEE AE(EZIUV205)  ZE b3k TIO, ~ LUK ATEEH = S E8H(WOs) &
/B =F{E$H(MoO0s) » WA LR IMEsZ /KRR R T 8% F Rt < piseYIHYE -
LIER R R AT S a8 L TRIE - P Rotr<iisk it B s R v TR
BRIV R EREEY) < SHIE - BIazk B Uy ER < s B
(V205)HY E K RilBesi iV E > B mdea RS THIIERT LR - i
[E)H 73 Bl A — DT (A 2k B R A ALY — & bsk ~ =& (bss ~ =& [t
$H ~ RAS(L S So— HEERER S bk - fwebiiss « R/ TsHBk#% -
KSR s ~ /B LGS o AT T HH 5 S S B sEiSHY IR T - T A
FIEAET R HI LR HY & K k(s HRYAIBEY (E &YV E -

[0043] {40 T SRS REY KM RIERIVEE T S b maie DUV
T AFAENZZABRT - H—8 Al B SRR R Y RO BRI -

[0044] ERBUR—&HE AIP5 IR R ESITH E & L R - NI R
RN I 2 BEH — B A — SR LR TEIR

[0045] ERII—EBR 8RS Z— i ER R A K IR AR
o RS2 EAtFTier Z HEY - BRI EbRIE 51— 8 R OE LY > i
A SR 2B (R — SR N L (s - L ~ BE- Ok ~ BE-NERRE ~ BE-T &
fg ~ BCELREY) - H > mERIDEEIRE- LA -

[0046] ER—sRE AR RERTE > HEFSERERZpHE
=T~ EEpH 8.5 10 - ARG RATHYLER -

[0047]) OFERilaEssk ARl A (bR E S b B Ee LR EE
BRSO - R R ie FIP R E RS RIS AR -

[0048]) & BES&({E A ATalA Y- ) LR TR B — i o BRI SH {5 Fr ERs -
AR N EVEE R EEAE MM o Bk ATRERY « fE8% AT » AR
[ By BB GV AR RIR G [ 1R — S B (oY) LU B 2

g
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eftmHNERNEE(LeY 2 RE L -

[0049] TiO k& VO 14 6 Z pHIEHN EAMH YR ER - NI - 5%
ERSTTHBIHR VO B ETIO L ©

[0050] ERHIREEEEV.O" ZHIRERERE - & VO, 4 & £ Ti-OH,"
(i BhF > FrHYVLO " BET-HOBAE - IEEE P00 M 3E - bR 7R KpHFEE]
ZAMITEA AT -

[0051] Pr/@foitrisd B A s R R E Sl s b F iRoKE
R e A1 EEEE MR Tx ) R ES-EETIETEE Ty ) RERRE
THEHE - it ' z ) T FI-FYIERVEET - B - S L S EHYE
B R IE S 2 S A B B RUA R KSR 2 pHAE LR S (B HY - 2 Y fEAH
PR G B BRI

[0052] feeE(EERA » ¢ H 5Bl (Pourbaix diagram) (7 ## R 2E (ir/pHIE]
Ey-pHIE ~ sipE/pHIE ) 4B KMEE(EE 28 2 AT ReViBE (P ) A - E5ERY
BET R RGO - H e BB AP E R B s o A s R Al S
%487~ F>M Pourbaix: " Atlas of Electrochemical Equilibrium in Aqueous Solutions |,
National Association of Corrosion Engineers, 1974, ISBN 0-915567-98-9 o [F:4) » &
PN-EYFERT Y B BB 7 K Post, RG Robins: " Thermodynamic diagram
for the vanadium-water system at 298.15 K ;| , Electrochim Acta 1976, 21, 401-405 >
DL FzBM Weckhuysen, DE Keller: ' Chemistry, spectroscopy ad the role of supported
vanadium oxides in heterogeneous catalysis | , Catal Today 2003, 78, 25-46 -

[0053] At » & /KMEREREER BRFE T NI RS -

i SRR R BRIt eY KRz A b EEER A I £ K

o AR A NI £ 2% A0 LLJE 15 (thus obtaine ) AR &) » DARFaZ R

EY L pHYERHEH iz — S TR R (LRI RTBeY) LB (L &Y L R
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e HZE(LeEaEde 2 (B KIERE

i RS (LB (e VRN 2 S b EaEie < RE
B R AT

. PUR THESpHER T Z AL 2 (thus prepared)HYAZIL 2 & » 1% 77X
BRI EZ At B mrE YT

iv. AEEHMERERZRGY) o

[0054] —E&EHERFLZE(LEBIREHENTHENFZTIOEAL] pum
HYFIHRIEEDS0 » f4041800 nmER1200 nm Z[H] « AEREFNE T - FEER % —2i%
R (LE BRI (L a?) Kz S LB ERe NI 2K TR R oY) AR
sRHY " BB (slurry) | o AEASIH Z EHEG T - FERDERFTESH VRSO E
A Bgiv) o P AR -

[0055) WASEHAT AL < g T 828 | (hfe 2/ 0 — Tk ae K 5188 < Ik
HEIREY) HAABAR ra sz mae T - i 2/ 0 —REe /K o (HH TR M A
e HAMEELE RS > 40 E SR - AR ASEIH 2 SRR ERR B ez f b Bk
Rz BLEBRLY) - FZaboBERe Zz B (LB A bVRIF B Z
E/h—kRgT - IRIBF REE > " #F K (suspension) | BEEA1 imE100 pm 2
PRI IEDSOREIREHIT > 10 " 7> AvAS(dispersion) | BEEA T nmZE] um 2 34
RIAEDSORYEIRSHL F o A% 2 EF BAY TAE0 ) nRIE G IRE BUR - B
AHCPIRIEDS0MME - (BHGEEA RIS EREY)  HP RS2 HE - %F
] RS~ TRF B g T T D2 -

[0056] ALK (R > il e beEmEiE Rz LeBay)
EALEIRTSeY B L e 2 /KT - BEE RN > P RipHIFRE £ =R
7~ BERB 10 Z(H - AW EATHREE - RIS T 2S5/ - AeiEE i
HURRATHATIRIEDS0 » 7K ~ A6V ~ Ko HRIR R GV R R T R

FUH - #£ 17 HEHSAS)
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PR 247 - PR A — TR P RO M S BRI 2 25 » LT
SR TR BB I I « H53 OB A R (T D RIS -
LR R BRI MEE » i FLEHAERLRE (e RIBIBAY « (A S8 » BT
HLAEDSOSE90 2110 nBTFEEIN » B ~ (L)~ R sy MRS S B
SRS S SRARIRAAR B » (R S/ — e ) — B HEUREY)
Mo D — B SR 2 THET GRS 0 - (A SR TS0 -
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