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Abstract : The purpose of this study is to investigate the effect of catalyst substrate materials on improving
the harmful gas reduction performance of H,-SCR. The Substrate 2 had a low Al element content, and the
remaining samples showed Al content of around 10-13%. In H,-SCR based on TiO, and Al,O; supports,
Substrate 1 (STD) had the lowest the NOx and CO reduction performance. The reason for this is that more
energy was required to achieve catalytic activity as the weight of the substrate increased. Compared to
Al O3, TiO,-based H,-SCR catalyst has improved NOx/CO reduction performance at temperatures below 12
5C, and its good activity at low temperatures is due to the high oxidation and reduction reaction
characteristics of the support TiO,. Compared the substrate 1 (STD) used in the previous study, the overall
performance of H,-SCR loaded on the substrates 2, 3, and 4, which are smaller in weight, was improved.
Comprehensive research is needed for practical use through additional durability evaluation of catalysts such
as thermal durability.
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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

0, (%) 5
Hy (%) 1
H>O (%) 1.5
N, Balance
SV (hh 28,000
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Fig. 1 SEM image according to the types of
substrate
Table 2 SEM-EDX analysis data according to the

substrate material (wt.%)

Parameter Al Si Mg o
Substrate 1

(STD) 18.7 233 8.0 49.2
Substrate 2 17.1 25.0 8.2 49.5
Substrate 3 18.1 24.8 8.2 48.7
Substrate 4 17.5 25.1 7.7 49 4
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Fig. 2 SEM-EDX analysis data according to the
type of substrate (wt.%)

Table 3 ICP-MS analysis data according to the

substrate material (wt.%)

Parameter Al Si Mg (0)

Substrate 1
(STD)

Substrate 2 5.0 N.D 2.2 N.D
Substrate 3 11.6 N.D 52 N.D
Substrate 4 104 N.D 4.6 N.D

12.7 N.D 5.7 N.D

Fig. 3 Photo according to the types of substrate
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Table 4 Substrate weight according to the substrate

material

Substrate 1| Substrate | Substrate | Substrate

Parameter (STD) 5 3 4

Weight
(® 2.35 1.72 1.72 1.72

Volume
(cc) 5.66 5.66 5.66 5.66
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Fig. 4 Mechanism of simultaneous harmful

reduction of H,-SCR'¥

gas

INO+4H,+0,—Ny+H4H,0 (AH= -573.7 kl/mol) (2)
INO+3H,+0, — NoO+3H,0 (AH=-411.9 ki/mol) (3)
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