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RIS D BRI CH o722 Eh D, MO ISR
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MR FEIE TIX, Fed A F 35z & b 3
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1& Mossbauer BT TD A4 + ¥ 33 &7z Fe & &k
=3 L7225, HT peak i3 1 F 2 Fe I
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b3 & Fef$ii (Fe/AlENVI) EOMBTD %,
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AL 700C THRFHOKRBILI 2 i L 720 F 72T SWEL ol ThbDE, ¥4 T4 MEMPK
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7% TdHAHMFI (738 X 0°90) 1, T # 3 Er% O BIUFT-IRAZ EDPSRBINTWEY, Fe/¥F

PRTRE L, ¥4 T4 MDA O KR+ 51 74 FOBALEE, o7 =4 bR R
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SR 2 L2 e A L,

M 5alli, FMBEOFeBLUOEEMOEHRS
RY o BKA F VBT L B Fe DA zbTHT
HY (10%Ki), —HIEEMOEHEIT VA
SE>T V) THER>A THER O & %
0, &EAF Y OMEAN S VI ESRKRAE A -
oo THHMEEATH VEIEA 4+ 134 4+ oS h
Wb kEZLREW, TAAYBLIOT L
7)) FHERICE L TIE, A F VR BRRIP N &
M5, 7Y=L MDA F USRI TS A F
YEWEN Tz Fe & BT B3 4 F 25 b ik
FLIZEE 26N 5, ZOMIEH SN Feld I
YA T4 MEKITEEL TFe0s & LTHIET
%2 ENUV-Vis DI SRR SR TWw B,

X 5b (2 T B iR ER A il 0 SCRiEME %2 7”3 7
WA BLOT VA LFEIEZ RN L iid e

FTHORM%E LA L D SR o72, IS
OB TOEIEETH - 22 25, &
4 & Fe & D5 A F 283112 X 215 1E Fe M 3%,
LHRFEREREEZOND, —), FHTETHELZR
L 2zt cix, —# oItk Tl RN Z Ui
% Bl o 7zo BEZRWC &2, NO, H b id 4+
Fa&wmA 4 o34 4+ PRI LTIB oY
BERL, ThEVRERTET I FF o5 A
AHFAET B 2 EDTRIBE NI,

A FHOCRRING X B EMER EOBERNZ RS
728, W7 Ui & A b ISR 2 o 72 Nd iR
filt it iz oWT, 7 Al MAS NMR, FT-IR, UV-Vis,
JUXRDICEBF ¥ T2 7 ) E—Y 3 v &fTol
— I F T A b OKEHIIL TN O LEAL Al
DEHA~DOBLAULIZ L B Z S i, YAl
MAS NMR A2 bV ® 50 ppm fif ¥ 12 2 UL
1 AL Sk 0 3R %2 9030 & it 2GR BRts T L 72
(X 6a)o MBI X 5 UELAL Al O A H1E, Nd
IO )5 233N 7 LAl X b /88 <, NdiR
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114  Jfdremea & P° é—Nd—Fe/BEA
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(b) iy Bk 1 fil B o> SCR BUE T D NO, Hr L3 (A -

M6 Fe/BEA B L ONARIME DWW B X MiF# O (a) Al MAS NMR 2 X 2 UFCAL Al € — 7 o R 36,
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(d) XRD @ 33> ToO Mt
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4 FNOBAIFHEATT D E, Kiiv T 2 = (Si-
OH) # b ¥MMT 52720, IRAXRZ F VO
3735 cm ™! A3 @ Si-OH iR Eh ¥ — & 585 2 1)
L BGRERE TR L7 (U6b)o EDfER, it#k
REC L BEN Y T — oMM, N
BEDTTHINE Hro 726

L ALDSHEFT T 5 &, A+ Y A4 ML
7FelS Fe:0s & LTHEETHEEZOND, €2
THeE L7 Fe.03 #5728, UV-Vis A7 b
VD 350 nm TOWIUEE, BIUXRD AR b
D 33D a-Fes05 12 & 2 mIFrHEE (10416) 122
W, L EGREEE LR L2 (K6e, d)o £
OFESE, Nd Mo J5 A5 im 2 LAt & v 3
Fe 05 DR AHIH STz,

P EofER2» S, —Hof S| ORTIM LD
iy BAGRER R TRV IR E 2 MEFEC S 22 B HIE, A
GIBDOBRA T 2 LD B AL DSEIH X 1,
SR X ISR TS B 4 F 5 Fe Hi 2G5
BIIBVWTHELHFETE 220 LB LY,
kB, molnA THERESFE L0, AT
AT DHFF H A4 XZFTHRL, ToOHENR
AF PR LZEDHEL TR EEZLR, &5
7 BT X BMGEDSLETH %o

4. SCRRSHEHM

SCR B 1d NO, H1 NO, 3 %70% @ Standard
SCR (3%1), 50% @ Fast SCR (3%.2), 3 & U°100%
D NO:-SCR (X 3) »3HiiZ41F b h, Fast SCR
O BUGHRED T D W Z E DY TH Do

2NO+1/20,+2NH; —2N,+3H.0 1)
NO+NO:+2NH;— 2N+ 3H.0 2)
2NO,+2NH; —N,+N.0+3H,0 (3a)
3NO,+4NH;—7/2N,+6H,0 (3b)

—J, =Y VPSP ONO, D ERSIENO TH
%728, SCRIHEOHIBIZNO & NO; IZFE1LT %
ML Bl A B L C NO EZ B NE €52 LT
NO. H b2 L &8¢ AR R EINTwh, L
LD, NOMALIHEIZmE, FAEB LY
PO 77 AWRBEVARAE S % 9 2, D HILDEA W
Lo THEMNMT S, Lzd > T, NOJEE
Fast SCREMFTH 5 50% IO RICHET A 2 & i
WHETH Y, 2HBIO3HTHERTEAL LI
Standard SCR i D B WALBEATRD S Tw b,

F/z, TV OBRRIIEE-EZNT D720, R
F/NH; OfIEEH TIE R ERITH B, Lo
T, BICHIMERE /LR o NO, b O ER 7 25 8)
DEBH AT R T b, €2 T, 44 5HhFe L
T® Standard SCR Kt % #3572, FT-IRIZ
X % FH SUSIREMT, NH, 5157 1k I8 0 38 9% B gk
B, B X OEH S0 T oK Is B EI o83 %
41~43HTHB L, 44T TIE4SCR KGO RS HE
DWW TR %6

4.1 In-situ FT-IR(C & % RERICEN

NH; & NO & @t Td 5 Standard SCR Kt %
FT-IR I & VB L 720 NH; (X NO W2 T A5
TS 728, NHy & NODAET B354, Ml
T A2 W NH, © & A B s h 51519, 22
T, NH; ZRiWas 8872 RMIINO & 0, ZEAL
TERWAEMZHES Z & T, SCR S Z T L 720
CVD# T #L L 72 Fe/BEA 12 150C T NH; % Al

—~
o
-~

NO, NO, Intensity (a.u.)
NH,* Intensity (a.u.)

Time (min)
(b) : -
0,(10%)1+N, : NO(0.2%)+0,(10%)+N,

3 :

5 NO, (1633 cm™)
g

S

2z

[}

=

3

=

Time (min)

M7 () NH;We%H D, BL(Dh) NH; AR LD
Fe/BEA~NO+O: % 150C THEHA L/ L ED
in situ FT-IR#I3%E T®» NH,*, NOB X O’ NO.
W5 FE oD ¥ — 7 R E2EL
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Wi S, ZOK0, BLONOEZBAT L L, W
FHNH; g ans¥—2 (1456 cm™) 2544
2EBIT, NOBIUNO IWREShBE—2
(1878, 1633 cm™) A3 L7z (K 7a). Ml E L
T, NH; 25 LT WA WEEIZNO & 0, #EA
L7zRo ¥ —7mEOZE LD~z (K7h). NH;
DRI AE LT W A1E NO;, DA NO X )
b REL Lo 720125 L, NHs#i s R TlE,
W NH; EE L TV A RIENO O /A NO, X 1
HIREAK & A2 72, Standard SCR O s bR 1,
NO & Os% 5 NO. 284 L, % @ NO, %5 NH; &
ST 28 E S Twa" 1, oz th
5SS OAE B 1X NO BRI £ % NO» A ki iE
THY, EE L NO FHESRPIHESND 20,
Fi L LT SCR KIS 13 W% NO A5 35 NO, &t
INDEholcbEZOND, FEBRICBL T
(&, SCRifith & NOMALIGYE & OMBN'Y, BXO
Bk 5 (433H) KISHEMHS T F—%H
AEHPN TV D,

42 NHs fHa/12 LR DBIE R ISHET

Standard SCR ® %" Z LS 2 BWT, NH;
AEEIL, FEEMKE L2 NO, $ L2 E %
Fe/MFI filt 8 % J W T 70 # A EE X 0.038%
NO, 0.04% NH;, 8% 02,10% CO,, 8% H.0 & L, A
A EEE 250C B & UF300C THEAM L 720 M 8all
W NO, B X Ol R IR O 2% /R 3. NH;
1R 2 5 NH; 2 4G9 % & Standard SCR Kt
AHEAT L, NO,EEAHESL 2 IRA L, WMl %
ot ERIRBISE L2, MBUREEL, NO.
WEERH/ND & kD LA L7ze THIESCRD
BOSEAZM A TEF T4 F~D NH; O 5
ALl PRENS, RICNH; O % 11k
5L, NOWEE—FEMIZHA L, ok
LCAD H ABEEICR o 720 —T5, MRS Z L
ATHI LB RBIAET Lz, Sh& b, NH;
DRSO — Y 7 NO. IRFE DA, filt
RE OB 22T TIRFHTE S, \BIEMICNO, O
WA HHEAT L7z, b L < I1E SCR S A S 7z
mOLEZILND,
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Fe/zeolite Catalysts for NO, Selective Catalytic
Reduction by NH3

Masaoki Iwasaki

TOYOTA Central R&D Laboratories, Inc.

Development and characterization of Fe/zeolites for NH; selective catalytic reduction (NH;~SCR) of
NO. emitted from diesel vehicles were conducted. The NO, reduction activity of fresh samples was
dependent on the Fe loading method and the type of zeolite (pore structures and Si/Al, ratios). A major
factor affecting fresh activity was the number of ion-exchanged Fe sites which can be quantified using
temperature-programmed desorption of NO.. A hydrothermal stability was improved by using larger
zeolite crystal size and by sequential ion-exchange of rare earth metals. It was because dealumination
which leads to a loss of the ion-exchange Fe was inhibited. Standard SCR (NO»/NO.=0%) reaction was
investigated by means of iz situ FT-IR, transient and steady-state reaction studies. The rate-
determining step is the oxidation of NO to NO,, and this step is inhibited by coexisting gaseous NH.
Finally, overall SCR scheme including Fast SCR (NO»/NO.=50%) and NO:-SCR (NO:/NO,=100%)
was presented as a function of the NO»/NO. ratio and temperature.

Key words: Iron, Zeolite, Nitric oxide, Ammonia, Selective Catalytic Reduction
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