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SCR) ZEAMfEN TS, —J, #4 + vagifav+ 54 b
(Fe-Zeolite) DB NOx H{LZEE) 2 FEHIC AT L 72
FER, NO, HR 2 EXMIZAB X &5 Z L2 L Dm0t
VRS A RS 2 L AR L 7=,

RO 8T Fe-Zeolite filEIZ NO, & TS5 Z & T
NO, }eHRZHN T 2 Bl FRI L, MEIZHAT S
FHAD NO, e A HI1Z50% ICHEF L e < T3, fildiEo K
IR EROERE TR O NO, LR 50% &5 5729 Th
2LEZH6NS. ZONO, EABXNIEH L &
FRBEHIEIISHT 2 2 & T, LEV- 11 ULEV50 kil %
2V T7F5H T ENAREL &5 7.

In response to further strengthening of emission
regulations in recent years, the Urea Selective
Catalytic Reduction system is gaining attention as a
technology for reducing the NOx emitted from diesel
engines. The reaction between NOx and NH; is known
to exhibit high reduction performance (Fast-SCR)
when the ratio of NO, to NOx is 50%; that is to say,
when the NO and NO, quantities are equal. On the
other hand, the dynamic NOx reduction behavior of
an iron ion-exchanged zeolite (Fe-Zeolite) catalyst was
analyzed in detail, and the results showed that high
reduction performance can be obtained by intentionally
varying the NO, ratio.

The behavior mentioned above is thought to occur
because NO, adsorbs to the Fe-Zeolite catalyst and
manifests a buffer function with respect to NO, ratio
variation, so the effective NO, ratio near the catalyst
reaction active sites is 50% even when the NO,
ratio of the feed gas to the catalyst is not constantly
maintained at 50%. Application of this intentional
variation of the NO, ratio to vehicle control enabled
clearance of the LEV-III ULEV50 standard.
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T, & O JLEPH 2 BT RIS EI6 T & 2 HE 7 25 b
MiARD SN TH O, FIUKEMETTH 25RO HRR
MEZ4 €44 2 (New European Driving Cycle:
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IZBWTHRE, MalEh T,

PEH T 2 D@ bHlT & LT, 2 b A 2R ELHIE A 5
DOHVY) vy Yy T =TOMEE (Three Way Catalyst:
TWC) v 27 aBIAS Wb TWwWad., —F, ) — 2%
BRILHIHZ O TS T4 —E LTy Y VIZB W TE,
TWC IEHEH H 23l e L THEZITIE R0, ) — %8
IRYE, D% D BRFERTFI K IS0 % Pkt 4 25 LT
Hhe LT, —BILKE (CO) &RILAKZE (HC) IZBIL Tid
I LfilfE (Diesel Oxidation Catalyst: DOC) IZ Xk 5 E{L
HALRARETH 5. Lo L, SR (NOx) IZBHL T
BTSN BETH D, U — v HREEFEH KT
TERIBEMEITEIEDZENEEL L, TWC &k 5 HE
Hy 7T Z AL A BB L e B, ) — 2RI FR S RIS
B1F 5 NOx HLEfhi & LT fMiZHI s h T DR,
NOx &V — VHERCIIEK L Y v F 2254 &7 (BRBHE S 58
12 & 2R ILAE)) TEILT S NOx BsiE TR AL (NOx
Storage Catalyst: NSC) v 27 4 &, $EfiH A hiZRE
(NH,CONH,: Urea) K&WEH LA L7727 v E=7 (NH,)
T NOx #3%I0 T 5 IRFEPCEITCMMSE (Urea Selective
Catalytic Reduction: Urea-SCR) ¥ 27 4 T& 5. NSC iZ
BAIRY Z T LK ELE B2 BEE LW, &iRE
NOx 1ZxF U TH43 7 NOx WL IERE % F8 443 2 72 1213 i
BORFRLRLESFEOME, NOx BT LD 720 DR
W28 ) F 254 7 HIEE 3 LET & D By HEE 235 <
EfficBEEGREAE L EICHATIHBULM Y 27 LEL%5-5T
LZ95. —%, Urea-SCR ¥ 2 7 413 F DAL USRI A
5ERE NOx RFIC W T & E0 NOx L ERE2 IR T
T, LWL Iy ¥ g VRN LR A K #EZ NOx #F
i B W EHRIIC X9 2 1 2 difir & U TR 76 A3 ik
WoNTE.

FHHS MV IEE NOx YUMERES R S h 5 57 4 — ¥
NIV VDIRT Iy g UHlfE LT, 2 b A B
& Urea-SCR ¥ 27 2 DAL HOEEREL T 5. 2D
MRIZENT, LWy Y a VHRZ 2 ) 745720
12, ETE— FUIHOE O NOx bR HETH 5
ZEERLTWAS, ETE— FOWHIAN S NOx #¥H{b§
5 7-0021%, FHNCAEE S 2 7 Ak & B £ TR
T2Z L, BXUNOx HLIZHE L 72 NO, DA A BET
b5, FHAERTEE LT, =V vy ORI S % HlfE L
TEZEDCO & HC i x4, = v VEH#D DOC &
fildfifsf 7 4 — IS8T 4 F 2L — b T 44 (Catalyzed
Diesel Particulate Filter: ¢DPF) TEg{L L, D MIRET
ST 5 R 5. ZOBA, DOC & cDPF Ot
Mre & b3 2 MED H 55, +ICBEE S T 5 ELT
E— FOPRICHO TS BLERE2A T T NO, %
MENER L, Urea-SCR ¥ 27 40 NOx ¥t RE % (KK
TEHTLES > LW HEL D 5.

AW I LR DOMHK § 2882 X E 57289, fil

M ETO NO, BFFIZHT< NO, % (NO,/NOx THH
ENBZETH)BHT T P ERE URGEL 2285 R,
NO, BFERGEMATE NO, lbREA2BRWICEH S E 5 Z
LT Urea-SCR ¥ 27 4 DEW NOx FHLMERE & i ©
X5ZLERM LA X612, NO, leRiEfia v 7+ %
YU VHIENCEM T 5 Z & TLEV- 1 ULEV50 Kl
) TORMBLIESNTZDT, ZONEICOWTHE
T 5.

2. Urea-SCR i D NOx ;&b

2.1. Urea-SCR ¥ X7 L

Urea-SCR ¥ 27 &4 &3, P 2 HiZ Urea K& 5
U3 g 2z &b NH, 2Bk &, 20O NH; 12k D
NOx % filtilf |- CEINMITEITTIL T2V A7 4 ThH 5. i
A L UCiZ, # (Fe) £ 7213480 (Cu) THA # v e &
N7=YH+ 4 FER TR E %> Tv5. Urea-SCR fililiE
TEW NOXx L MERE R 5 2 720113 A T D&k & i 7= 3
DERD 5.

211 BEE A XBE

Urea K2 & K53 f#IZ & D NH, 224809 5 72012138k
HiH ZE 2 180C U LETH B Z kb on b, 2Dl
J& KT Urea K& WS 5 & GBI O 4B PR N
T Urea DT HEALAEZ D, Urea K2 NOx DEICHI &
LCHNZIRAH XN, LA LZEARS, Urea-SCR it
CHWSNBE¥A T4 MENH, RERAGL TS T &
76, 180T 1Tz 8 WIREESRMFTdh - T E Wk NH; &
WT NOx 2§52 ENHEETH 5. 7272 L, NH; W5
BICWERO D 5728, B NOx B#bMREA 155 72012
1 Urea KO MIZA S RS LLE o il BEEL RS 12 3 R0 0 12 B 3
THZENLEE L,

2.1.2. Urea-SCR £ A 4/ Xh D NO, tE=R

EHIRREIZ 1T 5 NH; 12 & 5 NOx OF LIS IZIE, B
TOESORIEHAIE T3 @

4NO + 4NH, + 0, = 4N, + 6H,0 Standard-SCR (1)
NO + NO, + 2NH; — 2N, + 3H,0 Fast-SCR (2)
6NO, + 8NH; — 7N, + 12H,0 Slow-SCR (3)

FRR=ZD2DOKIBD 5 B, KiEA 5 RIBAHEA, &
{LPERE (>95%) 2SI T % % Ksidak (2) T/R L 72 Fast-
SCRT#®% . Urea-SCR ¥ 27 AlZ W\ T i bk
REA BT 5 720121E NO, b & i o lb#% (NO, % =
50%) ISHERF T2 2 e E 5 5.

Fig. 112 NO, b DE W & 2 KISk[X 4 7Rd. Fig.
1(b) T/RE NS Pk H 2hD—E{LaF (NO) & NO, 23%
BT 28413, R (2) T/RL7Z Fast-SCR T NOx #°
HtXh s, —7, Fig. 1(a) TREN3 NO BRFNAAE
T 55813, NO, L %5 NO Id Fast-SCR TH{b X 1
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£F0 NO (2 Standard-SCR T¥t. X1 5. Fig. 1(c) T
X5 NO, BERNGIET 5854, KEDNO, 1F Slow-
SCR THtEh 5.

2.2. Fe-Zeolite BHIEDE H NOx & b4FtE

YA F R EF T4 b (Fe-Zeolite) filfliD 45 NO, Lt
IR 5 NOx Wb 4aE%E, HORIBA #E 7L 77 25805k
WiHEZFHWTEHIIL 72, B EOWE % Fig. 2121737,
KRR (H,0), % (0,), EXN)DHAAE~VATu—2
v ba—35 (Mass Flow Controller: MFC) Ty &l % ¥
ZHEWIIERRA S YL -2 2W L CTHERE £ THIR
L, ZD#% NO, NO,, NH; #rED I & %5 5 K 5 [FFRIC
MFC ZHWOWTHIBILN— 2 # 2 IRE L CGREEH T T L
H AT 5. FHMXN=ET A X % RERMEEIZRA

L, iR O G H 2 % NO & NO, ARl e ¢ &
% HORIBA #1 MEXA-6000F T (2 CARAIL 72. IO EF
U 2GRS TR TAREE 2 i LT NOx #b6E % Hl
EL7-.

ETFH AT T — FETHOYN H 2 %L 72 4
ZRR &R X — 212, NOx ZBBIR 2 K523 5729, NOx
TRIE AU 72 7 A G-k % 3¢E L7z (Table 1). 2@
& & O NOx Wb HERERHIIRS R & Fig. 31T/RT.

EHAIRETO NOx WL IEBEIE NO, b A 50% D &
IR B EHVWEHLE AR L, Fast-SCR KB EW NOx #
LR 2R T Z & PR T E 72, —J7, NO, A 50%
EANBZEIRTIENOx I LFRIIML T LA, =9 vhb
P X2 NOX IZZDIEEAENNO TH 570, Fe-
Zeolite IEIZHEAT % NO, [b#E % 50% &3 257201213
Fe-Zeolite fillit FtiZ i & 15 BALAMEE T NO # Wi
NO, IZg{t & 82 Z LN ETH 5.

2.3. EH(Z$H 113 Urea-SCR A > X 7 L DEE

A T3 Urea-SCR filli s 2 7 4 DR & Fe-Zeolite
i D EHIREETO NOx b FEH 2%z, L2 Lk
No, FHEZMFTIIHM T ZOWRE, HiE, NOx IRE &
E Urea-SCR IBIZED B K FHARKE LS EH L, EHIR

Table 1 Gas conditions for various NO,/NOx ratios
NOXx [ppm] 200
NO,/NOX ratio [%] 0, 25, 30, 50, 60, 75, 100
NH;z [ppm] 200
0, [%] 6
H,0 [%] 7
N, Balance
Space velocity [1/h] 37500
Temperature [°C] 250
WThs. TOZ LKL, #IFS Y, HHS Y iE Fe-
Zeolite filiIZ 35T, 7 NO, JLZREHIZ NO, & NH, 12 &

D7 v E= 4 (NHNO,) BERK & h, K NO, bk
1213 NH,NO, & NO 2 RIE§ 2 4H 22 6, E17E— Frh
D NO, H % 50 = 10% OFPAPNZHRE T 5 Z & A0
NOx HULMEREIZ D 4235 Z & AR L, @b A e titae 4
Fio B Lo e N BB Th 5 LML T3,

Component gases

: \o MFC© MEXA-6000FT
~>E
I NO —>E—:—
Base gases
i~ ~ T MECY,
1N, S>EHA
1 0, S
1 991_ .
‘tl io_ —_—— Heater Mixer - Catalyst

Fig. 2 Synthetic gas bench

100
o 80
& 60 // \
(7]
g 40 / 202
[o]
[$]
6 20?
>
0

0 25 50 75
NO,/NOXx ratio [%]

100

RED K 512 NOx LIRS & REMNICHBL &+ % DI1F K Fig. 3 NOx conversion rate at each NO,/NOx ratio
Fast-SCR ast-SCR Fast-SCR
Exhaust gas Exhaust gas @ ‘@ Exhaust gas
@ . gt&gdard 4 @ SIow-SCR
/
o= S M o
@ @ (Nop / 7

\ “/ v/ !

;e ' -
-

SCR catalyst SCR catalyst SCR catalyst
(a) NO > NO, (b) NO = NO, (c) NO < NO,

Fig. 1

Schematic illustration of NOx reduction under various steady-state conditions,

(@) NO > NO,, (b) NO = NO,, (c) NO < NO,
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=75, BORRED T Xy v g v EBROEEE, KD FEET
ICHEEL 727 2 b TEOMED Sidikam S TH D, BlfTD
EATE— FEOIRHPH A OEIRIZH T 2K Iy v 3
VHREERENDDH B, X HIT, T3y ¥ g v TN AR
L & 21FEE— PP 5 & NOx i UMERES 2K &
h, KK S NO, #EK T % 720 12U O VERE %
PO BWMEND D, ERHRIZ W CEY & NO, i (50
10%) & B At DEE N NETH S, LLEZD XS
12, T 2 R PE N D BERAS Urea-SCR Ml > 2 7 4
DRELEREE 55T D.

2.4 EHBEIEICAIL = SCRMENEIRI NOX H{ED >

w7k

S DHERBICAL 2T I v ¥ 3 VI E WSS 5 72
WIZIE, Fig. 1 TR LZEHEIRE L IE R 5 NO, R
ZHT 5817 NOx i LEBH 2 HET 2 081 dH 5 &
HZ 603, SCR OB NOx FLRHEICEI L T,
Fe-Zeolite fillfi 12 NO, 23354 5 @ Rl ©rxh
TH D, NO, Wi %71 L 7= NOx BL 2B D FE A RIE
S5,

% 2T, Fe-Zeolite filfii~o NO, IR5BI5 & NOx ¥t
FH LA GDETERL MR, 28§25 NO, IR 2 RE
NO, &4 5 L&z 5128 572, Ik NO, 124 % NOx
WLEHOBAX % Fig. 4127, UT, Aave 7+ %
NO, Jb %o v v 7+ L30T,

Fig. 4(a) T/RY9 NO, b2 50% & D EniGgs, REO
N O, (S G P RUEEE IS $ 5. —J7, Fig. 4(b) T/RT
NO, b2 50% & D/h WA, REO NO EEE NO,
LML T Fast-SCR TRIBT %. L7223-57T, Fig. 4(a)
& Fig. 4(b) Z#:03ET Z 12k D, NO, HEDZEBIE 4 FR
EETEONOx FLEEF L e pREL k5. 2O X
512 NO, B T v+ 7 M E, NO, RO E S & K
WA BXINICHEDE &5 Z L TRE NO, 2/ L7z
fildt |- TP 7 Fast-SCR %% & &, NO, lbFE,N%
BLTEEHONOx LA G2 Z&nTE S, L1
HLOWEZHTH 5.

Exhaust gas @ .

, Fast-SCR

NH4+ NH,
SCR catalyst

(a) NO,/NOx ratio > 50%

High and low
NO,/NOx

ratio cycle
Adsorption
H,*+ E

3. Urea-SCR fE D EHEY NOx ¢/t FEE) DAZRA

3.1. NO, LLZEZFERE D NOX 38 L EEDAREE

NO, }#EEE 2 V7 b &ARGET 5 72912, NO, H#EH
L 72D NOx O 25 H L2 % € 7L A A ikl
EAHWTERIL 72, FEHEEREIZBT 5 NO, A ) % 15
BEL 727 2 5MF (NO, JeRZE )4 4 2 Lakli) % 3%E L,
NOx bRtk & fERR U 72, SEHIZ IV CTHERFIZIE NOX
EHABMU, NO, WBEIFCF T2 eh 6, 44 7 ILikbk
128615 NO, WEZEHFHEIENO /7 AREE LA X ¥ 3
W & U7z, NHy ORI Z2IHEIZ & % Urea WS
NAEZEL, @ NO, WEHOEHEDE 5L L. NO,
WRZHR M E I EREOETE— P8 -V 2 2FIE
NO, ¥ % 30 B, (K NO, [bFE % 10 oY A s b L.
7 2 b 4fF% Table 2 5 LU Fig. 512, & % ME®E % Fig.
IR

NO, lb# % 75% & 30% ORI TEH X ¥z L XD NOx
WL, 80% 705 100% & &0 945 & 90% (Fig. 6
X ) O LR AR L=, 2T, BB RS 5
NO, b 75% & 30% DO F3F b E %KD 5 & 73% (Fig.
6 X&) TH Y, 17% DEF LR EAHER Iz,
D%, NO, WEEZAFX ¥ 2 Z L TEFINELD 0
NOx FbLHEREN FIE X N TR D, ZD T LIHEE L7 NO,
HWEEEEH Y T P BARIE L TBE T E2REBL T3,
Fig. 6 ® NOx #2204 75 & NO, k& L NOx #l
TLOMIZIEZOZFIHRZER S L b2 b, DOF
0, Mx%ﬁﬁ%nﬁ%WBﬁU#%«W@Té&%
NOx {LRIZHEH L TEWF LRIy 7 555,
N%%@bﬁ“ﬁ%#%m“ﬁﬁbgﬁbt&%iT<~
NOx WL ENEZH I, Bh K bRIIy 7 +F
BEBARNL TS, ZTDZ EE, (K NO, JbEIFIZIE Fe-
Zeolite fMBEIZINZE U 72 NO, Ml FCORT & Fast-
SCRIZEDHEIN TS EEZ Sh, & NO, R
IEAFID NO, 28 Fe-Zeolite il IZIfE X, OHIZ Fe-
Zeolite filfE EOWREEH 4 F A NO, TiizzEh b k41
EHIREE R U NOx LRI T2 %842/ L T3
LEILNS.

%) @ @.

Exhaust gas
Mast -SCR /
/ Fast SCR with

/ adsorbed NO,

-—

SCR catalyst

(b) NO,/NOx ratio < 50%

Fig. 4 Schematic illustration of NOx reduction behavior during NO,/NOx ratio cycle,
(a) high NO,/NOx ratio, (b) low NO,/NOx ratio
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Table 2 Synthetic gas conditions for cycle test (Mode 1)

Table 3 Synthetic gas conditions for cycle test (Mode 2)

High NO,/NOx ratio | Low NO,/NOx ratio High NO,/NOx ratio | Low NO,/NOx ratio
NO [ppm] 50 350 NO [ppm] 50 150
NO, [ppm] 150 150 NO; [ppm] 150 150
NO,/NOx ratio [%] 75 30 NO,/NOXx ratio [%] 75 50
NH; [ppm] 200 200 NH; [ppm] 200 200
0O, [%] 6 6 O, [%] 6 6
H,0 [%)] 7 7 H,0 [%] 7 7
N, Balanced Balanced N, Balanced Balanced
Time [s] 30 10 Time [s] 30 10
Space velocity [1/h] 37500 Space velocity [1/h] 37500
Temperature [°C] 250 Temperature [°C] 250
kDB NOx HL B OHEE, D F & NO, LI
R O NO, e, 1 NO, JHIFO M |- C ORI Fast-
| i 30s . SCR & BRRES % 728, NO, ERAE % 1 7 LFBRO &M%
100 T 1High NO,/NOx LT NOx HHUMEREN DR B A Rl L 72,
o iratio condition
~ 80 : v Jl
= \ i [ 3.2. & NO, (& B NO, tLRTENRE (FF DIRAL
g 60 \ 7 ‘ I I NO, EHBFHIZ 5\ TR NO 2R/E L Al e L
= 1 1 \ -
®) - ! T, NO, lbFE%E 75% 7 5 50% DB OEHE & § 55 E &
< \J \J
5 A | Uik & OWLIIENOWE & MAL L 7. 7 2 b & (1%
20 P \{ Low NO/NOX Table 312, 7 % MESA Fig. 7 1R L, A kB &
Lo ! ratio condition A
0 1 L .
0 50 100 NO, WHEZE#EE 75% 225 50% NZEH L 72 Mode 2 7
Time [s]

Fig. 5 Cyclic curve of NO, ratio (Mode 1)

A b, @ NO, [k KK NO, e Fig. 3 1R
L 72 HABR T O NOx LR & IZIFFEFEDOEREE N L,
3.1. BT 7218 NO, b D B NOx Wb PERE A R i

100 80 100
—— — ——
£ g0 Y= ' [ /1 70 80
o = e - = & = = _—— e = =
f ik
S 60 [| High performance 60 X s 60
@ ’ ’ e B
g 40 50 & 2 =40
S . x 5o
o \ NOx conversion rate (ZD o®
3 20 NO,/NOx ratio 15 5 20
z z
\ ] \J z
0 - - - . 30 0 . . .
0 20 40 60 80 100 0 25 50 75 100
Time [s] NO,/NOXx ratio [%]
Fig. 6 Results of synthetic cycle gas test (Mode 1)
100 &0 100 R
2 70 80 TTT YN
] l _ ~-
§ 60 602 - 60
kel <5
5 VMJ w’ L"‘J g 9 \
£ 40 50 £ 240 >
Q Q
S NOx conversion rate 2 8 ©
5 20 : 405 x 20
@) =———NO,/NOx ratio 3 O
P4 = =z
O L L L | 30 0 | | |
0 20 40 60 80 100 0 25 50 75 100
Time [s] NO,/NOXx ratio [%]

Fig. 7 Results of synthetic cycle gas test (Mode 2)
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XNBENWT EWERTE . DD, K NO, HM % & H
DNO BFAELRWEIEE L0, Ik L7z NO, 2HE
TN E NO, RO RKFE NO, 2B TE AN 72D EW
Wb ERECE EVWEEZONS. Lzh 5T, Mode
2 DFFIE NO, JHEREH T v TV DEFER 258
DEEZD.

WIS, I NO, Al (NO, Je# = 30%) D &2 L
HEINO O EABIRXES Z 12X 5 NO, DEHD
Wil % 9206 L 7=, Table 2 ™ Mode 112xF LTI NO, =
WER & 5 FPIZJEHH L 72 Mode 3 % Table 412, 30 FMCHER
L7z Mode 4 % Table 51Z/8 L, NO, # 2 %8 % I #
T 270, %k Mode 123513 3 NO, H A O R4
% Fig. 8 IZ/8T.

i [ U4 TH % Mode 1 THD NO, JEE DO EE)Z
B NO, JEEAYEZ %7 BIEIZE NO, IE MKW £ T
HO, ZOHNO, I 50 ppm L% T LA L CiikE
(NOx LK 78%) &7 5. ZDEMIREL /572 NOx
{L#iL, Fig. 3 T/RL 7 NO, IbH 75% wHIREIZH T 5
NOx #ftHE L —FH L, BILRIEDOANIKE T3 (Fast-
SCR & Slow-SCR) Z & #/R L T\ 5. NO, IREE AV EH IR
REIZE 2 T OICKRZE EE TR B LIS & & 2 & h, KO
e & HIZNO, IREN EF-§25 Z 75 Fe-Zeolite fil
BEAND NO, DWRE R L HRA B Z LN TE S,

ZHAUTH L, K NO, FeE DR % %54 L 72 Mode 313,
EHIREIZEZ F TORBAERH IR TS ZEnbh
5. WK NO, RO % LR U 72 Mode 4 13, NO, U=
JEBN LR LG 5 2 TORM LR S h, 30 B TIRER
HREEICE S 2 E B X 7.

NO,/NOx ratio: 30%

\ e

Table 4 Synthetic gas conditions for cycle test (Mode 3)

High NO,/NOx ratio | Low NO,/NOXx ratio
NO [ppm] 50 350
NO; [ppm] 150 150
NO,/NOXx ratio [%] 75 30
NH3 [ppm] 200 200
O [%] 6 6
H,0 [%)] 7 7
Ny Balanced Balanced
Time [s] 30 5
Space velocity [1/h] 37500
Temperature [°C] 250

Table 5 Synthetic gas conditions for cycle test (Mode 4)

High NO,/NOx ratio | Low NO,/NOXx ratio
NO [ppm] 50 350
NO, [ppm] 150 150
NO,/NOx ratio [%] 75 30
NHj3 [ppm] 200 200
05 [%] 6 6
HoO [%] 7 7
N5 Balanced Balanced
Time [s] 30 30
Space velocity [1/h] 37500
Temperature [°C] 250

IN6DNO, ZBREOFERD 5, K NO, RO AR
WIEE, 2F DREINO OMHZELSZWIFEE R NO, I
DO NO, WEENIML TR EEZENS. ZOZENH
A NO (ZflEZ e L T2z NO, & JRFTIIIC Fast-SCR
MIBEEZ L, NO, #1845 Z & TNO, K&V 1 b &1k
EHURELIREICRT L E 26N 5.

P EDOMGERS R & R0 6 i CHIE L 72 NO, kg

NO,/NOx ratio: 75%

60 o

r—\

Mode 3

N
o

‘N

[\

\ V)

NO, concentration
[ppm]

)

&

60

Mode 1

A

[ppm]

N
) U

. 17
S O

| Mode 4 |

NO, concentration NO, concentration

0
60
— 4
g_ 0
K=} \ N N\
AN A\
0 — ‘ ]
0 30 60 90 120 15

0

Time [s]

Fig. 8 Results of synthetic cycle gas test (Mode 1, Mode 3 and Mode 4)
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a7 N EEBRNICHEIDDZENTER. DFD,
Urea-SCR ¥ 27 4D NOx {{tMBE & i KRRICH [ & Hi§
7291213, Fe-Zeolite fillfitdd NO, & H & %% L T NO,
N2y T HENZEXKMIZAE L NO % Fe-Zeolite fill
AT 2 FEIARITH 5.

WELIET NO, BB H I v v 7 A FEHEY 2T 412
JGH L, Z DR ERGE L 72 fERI2OW RN 3,

4. LEV- M ULEV50 N DX

41. EHE(ZHF S Urea-SCR ¥ X7 L

I3y ¥a vEIET ZRBEENICE 2.2 LEY] 456
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Fig. 9 Hardware configuration of Urea-SCR system

Table 6 Catalytic functions in each NOx reduction area

Catalyst Area (A) Area (B) [ Area (C) [ Area (D)
DOC CO and HC CO and HC oxidation
oxidation to keep catalysts active
cDPF - NO oxidation (NO, generation)
SCR _ NOx reduction NOXx reduction
by adsorbed NH3 by adsorbed NH; and urea dosing
Area (A) Area (D)
100 \ T T \

1 1
_ oo f ] : S
< 80} I !
g 70 ! ! | — Vehicle speed ‘
T 60 i
& 50 i i
s O i
g W :
> 2000 I

10 | !
0 : . ‘ ‘ ‘ ]
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Time [s]

Fig. 10 Image of NOx reduction areas in Cold Transient (CT) and Cold Stabilized (CS) phases of FTP-75 mode
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ECW5. L5 C, LEV-1I ULEV50 %2 ) 7¢ %7

¥ DIEHTHES, AIERERE % OIS AR D N O, HRHlgH
Th5.

% 2T, Wi TR L 72 Fe-Zeolite filtliid NO, H#iE
a7 b AFHEREAEEL I v ¥ g VaHilE E
L 7.

5. NO, (EEfEE 1> &7 bOEEFIEADEH

NO, }bHEHa v 7+ A RETHET 37201213,
NO IWEEa Yy tu— 23Ty Y vy 27 0T
WETH S, 22T, Pt H 2EFH/ S 7 (Exhaust Gas
Recirculation Valve: EGR valve) RCHRIHIE 5545 4 48 L,
IOV EDYM A Z BN EREETLIZLD NO, b
Oy ba—LEFfEL 7. Fig. 12127 =34 Th 6
W 2 NO, BHE & 5 7 )L — ZEFEHIZEWTNO,
YA & m H U 72 A5 R AR, NO, & REIXIMIZ(K T
g5 & il (Fig. 12 fk@aB) §5 2 & TF —s%
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Fig. 11  Vehicle emission results by using strong oxidation catalysts (DOC and cDPF) in FTP-75 mode (CT and CS)
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Fig. 12  Effect of new NO,/NOx ratio control in vehicle cruise condition
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Fig. 13 Vehicle emission results by introducing new NO,/NOx ratio control in FTP-75 mode (CT and CS)
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Fig. 14 NOx and NMOG emission results in FTP-75
mode
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