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Clarification of Catalyst Reaction Mechanism
for Modeling of Emission System Control
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Summary

To maximize the performance of catalysts, it is necessary to optimize the precious metal surfaces which
are emission’s adsorption sites. In order to control the precious metal’s surfaces, the precision of the
emission control system need to be improved. Accordingly, we developed an ideal control guide line by
clarifying the relations between emission conditions, precious metals’ surface conditions found by in-situ
analyses (NAP XPS), and the catalytic performance, and found that the oxidation of the Rh surface
deteriorated the catalytic performance. Also, as a result of the research where an oxidized surface was
deoxidized to recover the catalytic performance in an almost-actual emission condition, the NO2 that was
generated by the interaction between the surface oxygen and NO in the emission covered the adsorption
sites, preventing the adsorption of emission components such as CO as well as catalytic reactions. Based
on the outcome, an engine test was performed with the gas composition of lower concentration NO,
showing that the NO emission was reduced by 20%. It was proved that this method improves the

precision of the control of the emission system.

1. LSz TERY = ARN=UPEHTHLZENRSNTEY,
FOWENED LN TNDHZENHD. O, HFOx Y
HEKIRE(LSLS= XX —EX 2 U T 0 —DBLEND, VIRBEIERRITAER DSTRBEN S U — o N— 0 ~BATT D
HEEEOBRFUESR RDOON TR Y, PWRBBI D AREMEREE > TETWND, —77, BREMRHE N O
B LNBHE L RS> TND, HY Y 2P D) BOBLENG, ABVEOPEH T ZHHNIIIREYIE % i
R EDIZDIZ, Ty b= A 7V TEEELZED 5 L<72>THY, TORHMES S EDL7-DITT, BEHR

*1, 2 HAAFZERT *3~5 NU— kLA PR

Technical Research Center Powertrain Development Div.

—101—



KR

No.35 (2018)

WRIFEPAROHET 21Tkt U T btEfg a2 & P02
HALAAE®.@ L ZOMEEFENE SOOI v g
VAT OB N KE L I D, fIEYERE 2 SR BRI S
SHDDIN, ELEO#EL 222 TRE] B
BT, HEVRADWRAE R TH D ESEDOREIRIE A K
b2 eNEELERD, TRDLINETOTI v
a VRN EE T A RSy OHEH R A ST HIE LT B B
2V, BITEWE YR Z 152 7212, il o &4
JBREIRAE & HERE DAL & DR, KV SRR
I v va VAR T D UNERD D,

AWFFETIE, NOxiEbFsEIcENR 2 r YU A (Rh) (2
EB L, e 2ABRE, &&RRERELOE RO
REWFLNZTHZ LT, BAL T o0 HEZHED 2
L xRRBT, BEBREIRESIITIL, EOEHHTRE
R MERRIEXHROEE 06 (Near Ambient Pressure
X-ray Photoelectron Spectroscopy : NAP XPS) %W
7o

2. RERAE

21 FM@Y>IL

il A R L 20, AME26.4mm, K £22mm, kL
#E600cell/inch?2dE / U Z3A{KIZ, RhA2wt%HaE: L
72ALOsKY KB a—T 47 Lizb D& Az, NAP
XPSIZi%, SiHRER LI AR L7-SidEik LIZRhT /i
TEHEELILLDOE MW, Rh) /R IIH AHZEE
TER LT,

2.2 bR ETAE

B T AR ORBEEENICALE L, Table 1LIIR
THLA2REAGTA ZHBIER2N5, KiE~500CET
30°C/5y TR 21T 72, A =100 AMALIE, LSy
EBILHS DENVE LR E LTz, Z0% A =15MT,
30°C/4y THIREE 285, MEXA-7500 (HORIBA#Y)
MR O T ASHT 21TV, I biERe 2 R Lz,

Table 1 Model Gas Composition (Pretreatment)

Condition | Temp.(C) Concentration (%)
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SV = 60000 (1/h)

23 I UPVIZKBEHE

TV U O TR ORI, 2.5L0 B =
YU EMAW, AT EEAE Y =Y )5 150em g
F~B A7z, FHINE, S£AETAF, fildfBediiE,
fill 8 R/ % D H R KL AR 4y AT & AT W, MEXA-7000

(HORIBA#Y) # vz (Fig. 1) .

=)
Catalyst(MP)
L3

Bed Temperature

150cm

Engine(2.5L_DI)
(Control change)

Fig. 1 Schematic of Engine Evaluation Test
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Table 2 Model Gas Composition (NAP XPS)

N N Concentration (%)
Condition Initial
CcO NO 0,
O, Rh metal 0 0 100
CO Rh oxide 100 0 0
A=1 62.5 12.5 25
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Fig. 2 Result of the Catalytic Performance Evaluation
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Fig. 5 XPS of Rh 3d with Contour Line Under Oxidation
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Fig. 6 XPS of Rh 3d Under CO Reduction
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Fig. 7 XPS of Rh 3d Under A =1 Condition
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Table 3 Engine Evaluation Condition
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Fig. 10 Profiles of NOx and O, Concentration at
Inlet and Outlet
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