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Figure 1 Scheme of H,-SCR process (color online).
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Figure 2 Bifunctional mechanism of SCR by H, over Pt-based
catalysts [31].
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Figure 3 N, and N,O formation routes on the Pt surface and at the Pt—
HY interface [35].
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Figure 4 (a) The lattice constant of different Pt-M alloy and their
lattice strain relative to pure Pt. (b) The relationship between lattice
strain and NO reduction performances. The inset displays the
Langmuir-Hinshelwood (L-H) mechanism for the activation of N-O
bonds. (¢) Structure diagram of H, and NO adsorbed on the Pt-M alloy
surface. Due to the compressive strain, the distance between dissociated
H and adsorbed NO decreases as the increase of lattice strain. (d) Bader
charge distribution of adsorbed H and NO. The spatial distribution of
orbital overlap is represented by dotted circles [56] (color online).
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Figure S Reaction pathways for H,-SCR on Pd-Ni/TiO, catalysts
[57].
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R 22 THTNO, W R 1) i I3 1 I
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online).
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Research progress in selective catalytic reduction of NO, with H, in the
presence of O,

Tao Zhang, Ziyu Tang, Rongli Mi, Zhun Hu'

School of Chemical Engineering and Technology, Xi’an Jiaotong University, Xi'an 710049, China

*Corresponding author (email: huzhun@xjtu.edu.cn)

Abstract: Selective catalytic reduction of NO, with H, (H,-SCR) has been found as one of the promising ways for the
NO, abatement, because of no secondary pollutants, compared with NH;-SCR. Catalysts are the core of the H,-SCR
process. Developing highly efficient H,-SCR catalysts at low temperature is a key factor to their future application. In
this review, the two reaction mechanisms, i.e., NO dissociation/Langmuir—Hinshelwood mechanism and bi-functional
mechanism are reviewed first. Then, the development course and research process of the H,-SCR catalysts are discussed
in terms of active phases, supports, promoters and reaction conditions. Finally, we proposed the perspectives about H,-
SCR catalysts.

Keywords: nitrogen oxides, H,-SCR, reaction mechanism, NO, abatement
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