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Abstract : This study aims to identify the physical and chemical characteristics of H,-SCR by adding three
types of promoters to the Ce-based support to improve the NOx and CO harmful gas reduction performance.
In the H,-TPR analysis of six types of H,-SCR, the peaks generated at 102~2517C were the main catalysts
Pt* and Pt* reduced to Pt°. The temperature difference when the Pt chemical species were reduced is
because the strength of the bond between the support Ce and the precious metal Pt changed according to
the addition of the promoter material. (5) 0.75Pt-9.25MgO/Ce H,-SCR exhibited the highest NOx reduction
performance in the temperature range of 100TC to 3257, and the main catalyst, cocatalyst, and support
were well combined into small particles. This phenomenon enhanced the interaction of the catalyst materials,
thereby improving the harmful gas reduction performance of the catalyst. Compared to the support TiO,
with good oxidation and reduction capabilities, the H,-SCR with the addition of a Ce-based promoter
showed significantly improved harmful gas reduction performance.
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Fig. 1 Diagram of prepared process of H,-SCR
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Table 1 Model gas components for evaluation the

performance of H,-SCR

Gas components Concentration
NO(ppm) 500
CO(ppm) 700

02(%) 5
Ha(%) 1
HyO(%) 1.5
N, Balance
SV(h™) 28,000

(NOx/CO,,— NOz/ CO,,,) <100

(NOz/CO,,) W
A8 Znt 2 DA

3.1 Ce 7|Hte| ==0f 7ol E H,—~SCRe| =
2| - sisfxiol £

Fig. 2= A AA| E57-9t Ce 7]9He] 2Zulf 47}
w2 SEM-EDX spectra®]th. (1) 0.75Pt/TiOx(STD)
HASCRE Fe) Aol Al AL8E A% TiO, 7]
gho Pt7h 0.75wt%7h FAE Fujoln, Aol
we Tiol Fmask & AREe etk @9 3)9
SEM-EDX spectrat= AFSHE FHE] Q] Ce0,2} Ce A
FAE olgstel 0.75w% P GAHNS i
AL shotels] 95k Ao AZHE HSCRO]
W, 729} HEw e FAT AFS tehh
Atk @)~(6)= AAA Ce 7]ro] 0.75wt% PtE
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(3) 0.75Pt/Ce

T T T T T T
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Full Scale 746 cts Cursor: 0.005 (6159 cts) keV|

(4) 0.75Pt-9.25TiO,/Ce

T T T T T T
1 2 3 4 5 13 7 8
Full Scale 746 cts Cursor: 0.005 (6124 cts) keV|

(5) 0.75Pt-9.25MgO/Ce

1 2 3 4 5 B 7 8
ull Scale 746 cts Cursor: 0.005 (6137 cts) ke

(6) 0.75Pt-9.25Zr/Ce

ull Scale 7‘46 cts Curzsnr. 0 0053(5207 \:is)“l keV
Fig. 2 SEM-EDX spectra according to the Ce-based
cocatalyst of H,-SCR
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Fig. 3o 6% H,-SCR Zujo] SEM/TEM
(JEM-2000FX T (200 kV), JEOL) o]u|x|E ueld
a9tk (29 (3)9] H,-SCRE] SEM o] u] Z]of A]
4F8kE CeO, 7IHEO] (2) H,-SCRO YAb=
40-60 nmg o2 FX|TL (3) 0.75Pt/Ce H,-SCR2]
YAz 10~20 nmgo2 242 E4S Uy
Stk A} Abo]=7F o AF(pore volume)©]
srerEo] Zuje] 4 AIEZL oML (5)
0.75Pt-9.25MgO/Ce H,-SCR-& A A A9} Z=Zuj7}
A Agelol Qe FAL Rel Fu ok 9%
Ato] =z oF 300 nmyo|tt. (6) 0.75Pt-9.25Zr/Ce
H-SCR-& A A A Ceol| YAF7F <F 300~500 nm
Aol =5 0] Zr7b A= o] St} Fig. 3(b)¢] TEM
oju]x]of| A (5) 0.75Pt-9.25MgO/Ce H,-SCR2 A7
% 50 nm o|m| Ao A= °F 2~5 nm Ate]&2 Z &
AHEl P7F o] H|, o= Fufo] W& EE
FAAZ %= QT (6) 0.75Pt-9.25Zr/Ce Hy-SCRO]
A SHEe] Sonm ALY ojm| Ao A Hol= ¢
A= Ptefal o] wo, QA7 oF 5~10 nmz
SHE AFS UElY ol Fuo We&xEE
A skA 71T

Table 32 62| H,-SCRE] BET H|EWHZA 9] &
g2 el E4S yeEhar k. (D~(3)9] H-SCR
ol A AIA TiOEtt AAA Ce7t H7Hd 4%,
51.075 m¥/gE.t} 57.4 m¥g7} ¢ Atk CeO, A3tE
AAAEEE Ce AR AlzH (3) 0.75PYCe
H,-SCRo] Pore size7} 3.771 nm=Z © Z+-&o ule},
BET M]EWHE 2E FATh (4)~(6)2) HrSCR

B
>
rH

o Hulo 4% G Slstel 39 2%
75Pt-9.25Ti0,/Ce H,-SCR2 91.067

7HE . (4) 0

Zuj7} A

Table 2 XRF data of according to the Ce-based

cocatalyst of H,-SCR

Ce

Catalyst Pt(wt%) (Wi%) X(wt%)
(3) 0.75PUCe | 0470 | 97.73 -
éé)sgigiyéé 0546 | 9265 | Ti(5.06)
S PsMaoice | 0619 | 9350 |
©) 97t 0518 | 91.94 | Zr(5.08)

(a) SEM

(2) 0.75Pt/CeO,
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(1) 0.75PUTiOL(STD) (2) 0.75PU/CeO,

(3) 0.75Pt/iCe

(3) 0.75Pt/ICe

(5) 0.75Pt-9.25MgO/Ce

(5) 0.75Pt-9.25MgO/Ce (6) 0.75Pt-9.25Zr/Ce

(b) TEM
Fig. 3 SEM/TEM image according to the Ce-based
cocatalyst of H,-SCR
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m’/go 2 652 v % 7P BET H|EW o] 2
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S22k AA| Hk-3-4 I (reaction rate)7} WE}x of
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Table 3 Physical specification of H,-SCR

Pore
Catalyst (EE/T) volyme sizi%f‘ﬁn)
g (cm3/g)
(1) 0.75PUTi0, | 51.075 | 0.127 | 10.012
(2) 0.75PUCeO, | 57265 | 0.165 | 11.533
(3) 0.75PUCe | 57498 | 0.054 | 3.771
9(‘;)5%7052}’& 91.067 | 0.101 | 4439
9(3)518[’;8%6 36686 | 0046 | 5.059
© 915 | 30627 | 0030 | 3.936
—(1) 0.75Pt/Ti02(STD
1ozc 187C —{2} 0.75Ptlcle02( ’
o 3) 0.75Pt/IC
120°¢ E4} 0.75Pt-9.925'|10210e
—(5) 0.75Pt-9.25MgO/Ce 871°C
—_ —(6) 0.75Pt-9.25Zr/Ce
2
7]
g
£

50 150 250 350 450 550 650 750 850 950
Temperature(C)

Fig. 4 H,-TPR profile according to the the according
to the Ce-based cocatalyst of H,-SCR
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AA A . (5) 0.75Pt-0.25MgO/Ce
I

(4) 0.75Pt-9.25Ti0,/Ce

Intensity(a.u)

(3) 0.75Pt/Ce ‘

2) 0.75Pt/Ce0, U

Q O (1) 0.75PY/TiO
b M MBI
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Fig. 5 XRD spectra according to the according to
the Ce-based cocatalyst of H,-SCR

Fig. 4= H-SCRE| Ce 7|RFe] =l 37|
w2 H,-TPR(Temperature Programmed Reduction,
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CeO, AEEo] AxHE (2) 0.75Pt/CeO, H,-SCRO]|
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= (3) 0.75Pt/Ce H,-SCRXE.T} 100~2007C ol 4] NOx
AZEo] 45l 125C ol AqA= &
AztE Qe 1 % (5) 0.75Pt-9.25MgO/Ce H,-SCR
° 100~325C L% FA7A 7} =S NOx A

# Aes UL Stk o] Fig 394 & &=
Qxzol, il BB & AR I AEo|
/} % ZF-&(interaction) oz ZFujo] FAo] I
= SlTh. Fig. 7(b)= 659 H-SCRE CO A&
600
—
500 — ——
’g I
2400
S
=300
s ——(1) 0.75PtTiO2(STD)(NO)  —=~(1) 0.75Pt/TiO2(STD)(NO2)
om0 | —(2) 0.75Pt/Ce02(NO) - (2) 0.75Pt/Ce02(NO2)
o —(3) 0.75Pt/Ce(NO) —~(3) 0.75Pt/Ce(NO2)
© (4) 0.75Pt-9.25Ti02/Ce(NO) — (4) 0.75Pt-9.25Ti02/Ce(NO2)
—(5) 0.75Pt-9.25MgO/Ce(NO) 1~ (5) 0.75Pt-9.25MgOICe(NO2)
100 |- —(6) 0.75P1-9.252r02/Ce(NO) —O— (6) 0.75Pt-9.252r02/Ce(NO2)

DL‘___Q—CM

75 100 125 150 175 200 225 250 275 300 325 350
Temperature(C)

Fig. 6 Gas behaviour according to the Ce-based
cocatalyst of H,-SCR
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NOx conversion(%)
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(a) NOx conversion

80

CO conversion(%)

=~ 0.75PtITi02£STD)
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——(3) 0.75Pt/Ce
4) 0.75Pt-9.25Ti02/Ce
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Fig. 7 De-NOx/CO performance according to the
Ce-based cocatalyst of H,-SCR
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Fig. 8 O, consumption rate according to the according
to the Ce-based cocatalyst of H,-SCR
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