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Table 1 Common preparation methods for noble metal single-atom catalyst

Synthesis routes Noble-metal Supporter Advantage Disadvantage Ref.
Pd ALO, [28]
Atomic layer deposition Pt NGNs Shape and size controllable High cost [29 ]
Pt CeO, [30]
Pt FeO, [15]
Pt CeO, [31]
Wet-chemical method Au Def-TiO, Simple operation and low cost Low lr(l) (;l(){lﬁlgletal [32]
Pt Ce0,-Al,0;4 [33]
Pt meso-Fe,0; [22]
P U, I
Photochemical method - TOLEG High noble metal loading A(;Ir??i:)%ap?«ogs? (39]
-
Pt MC [40]
Pt MOF . Uncontrollable [41]
Pyrolysis method Hollow nanotube Plievents high-temperature coordination
PU/Ir MOT > agglomeration of noble metals environment [42 ]
Ru Ui0-66-NH, [44]
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Preparation of Noble Metal Single-Atom Catalyst and Its Applications
in Catalytic Oxidation Reaction of CO and VOCs

LIU Yu-feng', ZHOU Ying', LU Mei’, GENG Jun', XU Xin', KE Quan-li'", LU Han-feng'"
(1. College of Chemical Engineering, Institute of Catalytic Reaction Engineering, Zhejiang University of
Technology, Hangzhou 310014, China; 2. Zhejiang Environmental Technology Co.,

Ltd, Hangzhou 311121, China )

Abstract: In order to improve the utilization efficiency of noble metal atoms in supported catalysts, noble metal
single-atom catalyst (NM-SAC) is becoming a research hotspot and frontier subject. Aiming at the applications of
NM-SACs in the field of catalytic oxidation, this review summarizes several typical synthesis methods of NM-SACs,
including atomic layer deposition, wet chemical methods, photochemical assisted methods, and pyrolysis methods,
on top of the discussion about their advantages and disadvantages. In addition, this review focuses on the latest
research progress of NM-SACs applied in the catalytic oxidation of CO and volatile organic compounds (VOCs), in
comparison with traditional noble metal supported catalysts, where the NM-SACs have exhibited excellent catalytic
activity, water resistance and anti-toxicity even in presence of low gas concentration and low temperature. And thus,
this seemingly corroborates the great industrialization potential of NM-SACs in catalytic oxidation. Finally, this
review further discusses the current challenges and possible solutions for single-atom catalysts from the perspective
of large-scale industrial applications, hoping to provide insights into the design of efficient and stable NM-SACs for
catalytic oxidation processes.

Key words: noble metal; single-atomcatalyst; synthesis routes; catalytic oxidation; catalytic mechanism
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