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Abstract : Recently, research and development focused on the production, transportation, and application of
hydrogen—a clean energy source that does not emit carbon dioxide, the primary driver of global warming—
have been actively pursued. H,-SCR(Selective Catalytic Reduction using Hydrogen) is a post-treatment
catalyst system designed to mitigate harmful gases generated from Hr-engines and residential boilers with
low exhaust temperatures, holding significant potential for future commercial application. This study
investigated the reduction performance of harmful gases based on the loading amount of the Na promoter
on an oxide support to facilitate the commercialization of H,-SCR. The physicochemical properties of the
H,-SCR catalysts according to the Na content were characterized using SEM-EDX, BET specific surface
area, H,-TPR, and XPS analysis, alongside evaluations of NOx/CO reduction performance. The results
showed that the (2) 0.75Pt-9.25MgO-5Zr0,-2Na/CeO, catalyst, loaded with 2wt% Na, exhibited the highest
NOx conversion rate of approximately 77% at 125°C and significantly expanded the operating temperature
window. Future research will focus on noble metals and promoters to improve low-temperature activity and
enhance harmful gas reduction performance at promoters to improve low-temperature activity and enhance
harmful gas reduction performance at medium-to-high temperatures.
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Fig. 1 Catalyst manufacturing process diagram of

Co-precipitation of H,-SCR
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Table 1 Model gas components for evaluation the
Catalyst B];:T Pore
performance of H,-SCR (m7/g) | size(nm)
- (1) 0.75Pt-9.25MgO-5ZrO,/

Gas components Concentration CeOx(STD.) 65.448 1.902
NO(Gppm) 200 (2) 0.75Pt-9.25MgO-5Zr0> | 1¢340 | 1904
CO(ppm) 700 -2Na/CeO, ) )

02(%) 5 (3) 0.75Pt-9.25MgO-5Z10,
(%) ) ~5Na/CeO, 21.883 1.906
H,0(%) 1.5 (4) 0.75Pt-9.25MgO-5Zr0,
_8Na/CeOs 18.995 1.909
N, Balance
SV 28,000 Ave. 30.67 1.910
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Fig. 2 SEM image of H,-SCR according to the

amount of Na loaded

Table 2 Physical specification of H,-SCR(Fresh)
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Fig. 4 XPS of of H,-SCR according to the amount

of Na loaded(Ce)
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