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Abstract : This paper aims to prepare H,-SCR via co-precipitation and evaluate its harmful gas reduction
performance under Fresh/thermal aging conditions according to the CPSI of the support. The physical and
chemical properties of three types of substrate with different CPSI and H,-SCR catalyst powders were
determined through SEM-EDX, TEM, BET specific surface area, H,-TPR analysis, and NOx/CO reduction
performance. H,-SCR (Fresh) with 600 and 900 CPSI supports showed similar NOx conversion performance,
and the H,-SCR catalyst with a 600 CPSI support exhibited about 3-23% improved NOx/CO reduction
performance at 100°C. This improvement is because the larger CPSI of the support increases the catalyst
reaction surface area, enhancing NOx conversion. Among three different CPSI substrates, the H,-SCR
catalyst with a 600 CPSI substrate showed the highest NOx reduction performance, improving by 4-12% at
100C, and also demonstrated good durability against aging. Future work will focus on the development of
ultra-thin wall substrates to further enhance harmful gas reduction performance while minimizing
backpressure.
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Fig. 1 Catalyst manufacturing process diagram of

Co-precipitation of H,-SCR
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Fig. 3 SEM image of substrate

Table 1 Elements analysis according to the CPSI

substrate
Elements(wt %) | Cpsy | (st | cpsi
O 47.61 47.86 46.86
Mg 8.32 8.10 8.19
Al 18.17 18.09 18.71
Si 25.89 26.26 26.23
Totals 100 100 100
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Table 2 Model gas components for evaluation the

performance of H,-SCR

Gas components Concentration
NO (ppm) 500
CO (ppm) 700
0, (%) 5
H, (%) 1
H,0O (%) 1.5
N, Balance
SV (h) 28,000
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Fig. 4 SEM-EDX of catalyst power of H,-SCR
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Fig. 5 SEM/TEM image of H,-SCR powder
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Table 3 Physical specification of H2-SCR

Catalyst (g%T) V(I))lct)lrrer:le sizfz:(glfl:n)
g (cm®/g)
0.75Pt-
9.25MgO/Ce 60.526 | 0.0951 6.285

o frelstel, & Al

BET

Instruments

H,-SCR 9]
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WAl TEA035~2 tm) ¥ ETHEA(2~50 nm)
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29 FeAS $4Y 4 9w, BET vEW4 o
BH 7% 7] #25 44 #48F 4+ Sdch

0.75Pt-9.25Mg0/Ce0O, H,-SCRS] BET H|ZEHZA
2 60.526 m*go| ™, Pore volume2 0.0951 cm’/g,
Pore size:= 6.285 nmeo]|t}. EgA o2 BET H| %
WA o] =31, pore sizex= Z}Al pore volume©] =,
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Fig. 6 H,-SCRE] 0.75Pt-9.25MgO/CeO, Hy-TPR
(Temperature Programmed Reduction, BEL-CAT)<
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Fig. 6 H,-TPR profile of 0.75Pt-9.25MgO/CeO,
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Fig. 7 De-NOx/CO performance of H,-SCR according

to the CPSI of catalyst substrate
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