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Abstract : This study is to identify the physical and chemical characteristics according to the impregnation
and co-precipitation methods to improve the harmful gas reduction performance of H,-SCR. In the H,-TPR
analysis, the peak generated at 102~350C was reduced from the main catalyst PtO oxide to Pt'. (5)
0.75Pt-9.25MgO/Ce(CP) H,-SCR manufactured by the co-precipitation method showed a peak generated at
3297 that was lower and more gentle than that of other H,-SCRs, which means that PtO was reduced at a
slightly higher temperature due to its increased bond strength. (3) 0.75Pt-9.25Zr/Ce(IM) H,-SCR showed a
(-) NOx conversion rate as the NOx adsorbed on the surface was desorbed at 125C, and showed the lowest
NOx reduction performance of approximately 25% at 200C. (5) 0.75Pt-9.25MgO/Ce(CP) H,-SCR showed
the highest NOx reduction performance of about 39% and 56% in NOx conversion at 100C and 125,
respectively. (4)-(6) H»-SCR manufactured by the Co-precipitation method showed that the bonds between
the main catalyst, co-catalyst, and support were well dispersed with a small size, and the bonding structure
of the oxide support was well formed.
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Fig. 1 Catalyst manufacturing process diagram
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Table 1 Model gas components for evaluation the

performance of H»,-SCR

o HE H,—-SCR2| IS EH

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

02(%) 5
Ha(%) 1
H,0(%) 1.5
N, Balance
SV(h™) 28,000
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Fig. 2 SEM-EDX
impregnation and Co-precipitation methods of
H2-SCR
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H,-SCR(CP)2] BET H|EWHZAL 62.459~65.544
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Fig. 3 SEM/TEM image according to the catalyst

manufacturing method
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Table 2 Physical specification of H,-SCR

cutes | 8L | ot |
(cm’/g)
9.2(51T)ioojég(tiM) 91.067 | 0.101 | 4439
9.2g\3[g%7§e)ziM) 36.686 | 0.046 | 5059
o Sozday | 30627 | 0030 | 3936
9.2('5%8;7(5:2&) 62459 | 0.194 | 12.241
0 25M1gO/Cu(CP) | 60-526 | 0.0951 | 6.285
9.(265)29/(7:2?;:_}’) 65.544 | 0264 | 16.135

o] FedFdel 71 4 vk Awbow g
Aol Hs] FIHez Alxz¥ H-SCRE pore
sizew= A% AT, pore volumeo] 31 ATA O
B+ BET B|&#WH3Z-2 F7lgict
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H,-TPR(Temperature Programmed Reduction, BEL-CAT)
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2RE B9 JES BT 5 Ju EAYol.
102~350Ce) 4 AAE TaE F50) PO 4sh
oA PxE FUEACE (5) 0.75Pt-9.25 MgO/Ce

— (1) 0.75Pt-9.25TI02/Ce(IN)
— (2) 0.75Pt-9.25MgO/Ce(IM)
(3) 0.75Pt:9.252/Ce(IM)
(4)0.75Pt:9.25TI02/Ce(CP)
— (5) 0.75Pt:0.25MgO/Ce(CP)
— (6) 0.75Pt:0.252Ce(CP)

219°C

Intensity(a.u)

50 15 250 350 450 550 650 750 850 950
Temperature(C)

Fig. 4 H,-TPR profile according to the impregnation
and Co-precipitation methods of H,-SCR
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o gAEke] g = AXA 549 244 42

sk sk @ 4
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Fig. 5 XRD spectra according to the according to
the impregnation and Co-precipitation methods
of H,-SCR



A

3.2 H-SCRe| &gt & wWE =il 7t
A RNz =4

o] doflA= et 5% Al=E H-SCREJ
Foll 7k A & vhebshaal g Fig. 62
HySCR| 48 72 H4ASHE(NOK), 2Absher
£(CO)9 A At wrYES eI itk
o BAE WIPyS 07 Uk A2 £9)
7114 NO¢F COE AtshAl7|H, NO= ZHArd
(nitrate) 0. 2 ZAE ¥ U4 Hyobt 222 o &

o] =t FAA Hoe A 294 = spillover7} &
B2 NOXE AN 4 9t

Fig. 7 H,-SCRE] Ce A A Ao 2Zu] F7}o|

2 falks AFS deda ek @A
2AYoR AxE HSCROA NO, 7hat of
10 ppm o]tz AA oA olElofi thehyx]

okoltt. UASA A(NO) 7tAL &0 &0 ula}
5=y, 125~150CoA NO A7 o] 3
th. NO =& 230~620 ppm HHEof| A 7550,

N,, H,O, CO,

NO+O, oL

CcOo+0, NO,

\ ~= -7

\ S N o -
I | |

TiO,, MgO, CeO,, ZrO, etc

harmful

s
’
P

Fig. 6 Mechanism of simultaneous
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Fig. 7 Gas behaviour according to the impregnation

and Co-precipitation methods of H,-SCR
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o= AzH (6) 0.75Pt-9.5Zr/Ce(CP) H,-SCRLS 12
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- (1) 0.75Pt-9.25Ti02/Ce(IM)
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(a) NOx conversion
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(b) CO conversion
Fig. 8 De-NOx/CO performance according to the

impregnation and Co-precipitation methods of

H,-SCR
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Fig. 9 O, consumption rate according to the
impregnation and Co-precipitation methods of

H,-SCR
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