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Abstract : Exhaust gas regulations on automobiles, construction machinery, ships, and domestic boilers
are being strengthened. This study is to investigate the effect of the gas emitted from the internal
combustion engine on the NOx and CO reduction performance of the H,-SCR. The larger the H,
concentration, the wider the NOx conversion window was formed up to 250°C. As the reducing agent
H, concentration increased, the number of collisions between H, molecules and NOx molecules
increased. Thus, the NOx reduction ability was improved. In the NOx reduction reaction, lower O,
concentration improved the NOx reduction ability since a large amount of O, concentration oxidized the
reducing agent H, and affected H,O production. The higher the H,O concentration, the lower the
de-NOx performance. The reason for this is that it blocked the reaction rate of a series of catalysts of
adsorption, reaction and desorption of the H,-SCR.
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Table 1 Textura properties of H2-SCR catalys

BET |Pore size| 'O
Catalyst (m*/e) (nm) volume
& (cm3/g)
0.5Pt-2CeOy/TiO; | 49.96 31.51 0.39

Table 2 CO-chemisorption results of H,-SCR catalyst

Metal Metallic Ave.
. . surface | particle
Catalyst dispersion .
%) area diameter
()
(m’/g) (nm)
0.5Pt-2Ce0,/TiO, 16.85 41.62 6.72

S Bt} pore®] BET HIZEHZ o] kAL, pore YA
7 & A% UEa ok Pore®] BET HIEH
Aol Zx, RS HeR e 7h9
pore Ato] =7} Z grolof ZFHujjeo] 3shitg- A5
NAAZ 4 ATk Table 2% TiO, AAA FH]
Pt Y4Ae]  EAF=(dispersion) 8L 913t
CO-chemisorption(Microtrac BEL, JP/BELCATII)<
3k Aoln, TiO, Aol Pt GAHAES o,
= g dxard ek F3EE CO gasol
Fe UJER AL ok BAIEE 1685%% R
BAER ZujAzHo wet @ed
Itk Tio,ol EAE  Pte]  H]E W (Metallic
surface area)S 41.62 m¥golth. EAE7} Ea
TiO, W9 FEF%59 THFo] E44F 1
o] &AM (active site) 2 2835l © =
445 vERAT

Fig. 12 Ti0,9] B A3} pore volume
ey ok A4 232 524 29
of HlEHAe 783, BIHA S ©] &3t
JAF L BRI E F3HT 300C, 5 hr &
o8 ZulE AAYST T QA 45 4ES
ZAste] FRAZITE Fig. 1(b)= Ti0,Y pore YA+
Atelzo @& pore FHE YEHL T FE
30 nm% 2] mesopore(2~50 nm)7} Zo] WAYE L
o™, mesopore’} ol TELFE F& YA
e At

Fig. 2 0.5Pt-2Ce0y/TiO, H,-SCR Zwj|2] SEM,
TEM % SEM-EDX &4 AZolt}. Zujjo] 234

H
4e)

I g qz A
5 T 9
lo

;0

nt
=N o o

rE of of St o

o2



A

G

3|
M
fo

SEM(JSM-7500F+
EDS(Oxford) 3FAth SCR 1) &
Aeo] A 2438t7] #sl TEM(JEM-
2000FX I (200kV), JEOL)= ©|&3}Hth. Fig 3
0.5Pt-2Ce0,/TiO; H,-SCR  Zwje]  XRD(D/max
ULTIMA 1M)%} H-TRP(BELCAT-M-77) 24 A&
olty. A AA TiO = oPHEMA BAHTZE ]
Ko, Ao wet FHwje] B
F Atk 2ol 2 wt% CeO,7} A FHH
o} Rzuart A AREA & Aok

Fig. 3(b)= H,-TPR A5S YeERi Qich A3
Z7¢ 500CA 3 hr B9 FUINA &4
(calcination)¥+ v I}-9-Tjo] BEL-CAT(H,-TPR)
E2719] H, 5%/Arg 50~1,000C7F4] 3 10T
AEANA ASS Fetstdtt 250, 550C of| A WHAY

il

o v

W

o
=
= ]
F

H

A
a

300

—O—- Adsorption
—— Desorpton

Quantity Adsorbed(cm3/g STP)

0 01 02 03 04 05 06 07 08 09 1
Relative Pressure(P/P0)
(a) Isotherm linear plot
0.014
——BJH Desorption
0.012 F dv/dD Pore Volume|
E
) 0.01
™
5 0.008 |
T
€
3 0.006 [
o
>
[ L
5 0.004
o
0.002
0 . . . . . . . ! N
0 10 20 30 40 50 60 70 80 90 100
Pore Diameter(nm)
(b) Pore volume
Fig. 1 Surface area and pore volume of TiO,

(b) TEM

(c) SEM-EDX

1
Full Scale 232 cts Cursor: 0.000

Fig. 2 Analysis data of 0.5Pt-2CeO,/TiO, H,-SCR
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Table 3 Model gas components for evaluation the

performance of H,-SCR

Gas components Concentration
NO(ppm) 500
CO(ppm) 700
O2(%) 2,5, 10
Ha(%) 03,1, 25
H>0(%) 1.5, 5, 10
N, Balance
SV(h™) 28,000
H 9g3E P, PV} metallic PtE FLAEH AT
FdET. Pto2] SHFER U= metallic Pt} Full
2 FAAZ F A
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Fig. 4 Schematic diagram of experimental apparatus
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