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Abstract : In order to increase the usability of H,-SCR, the NOx removal characteristics with catalyst powder of PtNi/CeO,-
W-TiO; using Ce as a co-catalyst was synthesized and coated on a porous metal structure (PMS) were evaluated. Catalyst powder
of PtN1/CeO,-W-TiO,(PtNi nanoparticles onto W-TiO,, with the incorporation of ceria (CeO,) as a co-catalysts) was synthesized
and coated onto a porous metal structure (PMS) to produce a Selective Catalytic Reduction (SCR) catalyst. H,-SCR with CeO, as
a co-catalyst exhibited higher NOx removal efficiency compared to H,-SCR without CeQO,. Particularly, at a 10wt% CeO; loading
ratio, the NOx removal efficiency was highest at 90°C. As the amount of catalyst coating on PMS increased, the NOx removal
efficiency was improved below 90°C, but it was decreased above 120°C. When the space velocity was changed from 4,000 h™' to
20,000 h', the NOx removal efficiency improved at temperatures above 120°C. It was expected that the use of the catalyst could
be reduced by applying the PMS with excellent specific surface area as a support.
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Table 1. Component and surface area of prepared SCR samples
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Pt Ni CeO, W TiO, (m’/g)
W-Ti0O, 0.9 0.1 10 90 57.94
PtNi/W-TiO, 0.9 0.1 9.9 89.1 84.36
PtNi/CeO,-W-TiO,(CeO, 10 wt%) 0.9 0.1 10 8.9 80.1 88.65
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PtNi/CeO,-W-TiO,(CeO;, 30 wt%) 0.9 0.1 30 6.9 62.1 51.96
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Figure 1. Schematic diagram of H,-SCR analysis system.
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Figure 2. TEM images of catalyst samples.
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Figure 3. XRD patterns and peaks of catalyst powder used in this study.



316 UH4 - 49

BA BHTZE 2= ofUEAIY S skt 1E Y W E
= WOs°| Higt XRD 392 #HEE ] gfon, o]= W/WO,
7F TiO, 2 H PINi/W-TiO, Woll =3 = o] 17] fEel A2
2 FYEY. S 39 $9} vBlusto] u3 ofFo] IEEA|
2gton, ol= A4 PINi7t A= U= HEHH CeO
29t ZmQl PINi/CeO,-W-TiO,9] XRD #4104 A=A
CeO, it oY} TiO,9] ofutEbA|e} £- & 29tE| o] Qe A
S8 YERH

PMSo|| B4 BB PNi/CeO,-W-TiO, 28] 2 mgL™, 4
mgL™", 40 mgL'0]Qlt}. Figure 404 SEM-EDS £4]-& 0]835k
9 799 H4A grtolA= 73 PINI/CeO-W-TiO, YA
7} 2mgl! & 4mgl! FEIE PMS HHo| 7127 BxEo] 3

O K series

O K series

95 7o LERon, ol HEWA $7h2 28] DeNOx
7go] Fo] 701 Ao FehEh et 40 mel” 1Y)
o 4= Figure 4(3)3% Zo] PMS F#lo] Eufjuto] F4=o] ©
3] NOx Al7o] 2429l 9eke =2 Hog Belc pis
S5 pMs Qo] A 124 ExE Zo] Felsgic

3.2 X&0§(Ce0,) &1t
A4 Hy-SCRO|A] NOx AZHS: 7HAA]7]
ojth. Ce= AtA7h AL W 449 &
st7] fgt 2EME Ao HTH26]. NOx ®gof
Ce0,2] S TAH7] sl Zmfofl CeO, ZZ)
352 ARESHA] 22 9ol thstol NOx Al A &S

Election Image 14

Pt M series

1mm

1mm

Figure 4. SEM-EDX images of coated PMS with PtNi/CeO,-W-TiO,.

Pt M series

Pt M series




12 H,-SCR-E PtNi/W-TiO, o] 2Zu| CeO,7 NOx A o] v|X|+= F&F 317

100

Oo— —O O L) —ﬁ— Q
90 4 O o g —0O— —0a
80 O PtNi/Ce0,-W-TiO,
1) . .
70 ] PINUW-TIO,
S
=~ 604 AN Ce0,-W-TiO,
50
£
5 A
w401 / A
O
~ 304 N
20 4 "
10 __
0 —
T 1 T T T T I T
40 60 80 100 120 140 160 180 200 220
Temperature (°C)
100
904 . @ PNi/CeO,-W-TiO,
b I ¢ B ® W PNIW-TO,
|
—_ 104
= ol . ® 0,5%
— 60+
= | ) 0, 10%
g 0 . 0, 10%
£ 50 0
2
w40 L
% Ly
301 .-.. o - °
20 1 o o -
10+ =
0 T T T T T T T

T
40 60 80 100 120 140 160 180 200 220
Temperature (°C)

Figure 5. NOx removal performance of catalysts at test condition of
SV :4,000 h', NOx : 200 ppm, H; : 2,000 ppm.
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Figure 6. NOx removal performance of SCR with CeO2 at test
condition of SV : 4,000 h', O, 5%, NO : 200 ppm, Hs :
2,000 ppm.
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Figure 7. NOx removal performance of SCR (CeO,: 10wt%) with
different coating amount; (1) SV 4,000 h™' and (2) SV
20,000 h™', (O,: 5%, NO: 200 ppm, H,: 2,000 ppm).
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