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Abstract ;[Purposes] Carbon dioxide capture and utilization is a choice to alleviate the green-
house effect and address the energy crisis. In order to promote the reaction under more mild con-
ditions, photothermal catalysis is used to reduce CO, with the advantages of photocatalysis and
thermal catalysis. Thermal energy is generated by photothermal materials (self-heating) or ex-
ternal heat sources. [Methods) This paper focuses on photothermal catalysis based on photother-
mal effect (self-heating). [Findings] At present, the main problems of photothermal catalytic re-

duction of CO, to carbon-containing compounds lie in the difficult adsorption and activation of

5 H #1 :2024-01-06 ; f& [E] H #§ :2024-02-13

E&WB : HEESU LRI H (2022YFE0208400) 5 LU V5 # K81 #4 L 5 46 T8 58 BEWF & 51 H (2021SX-FR002) 5 rfv & 135 4% Fe AR A Al

55 9% T B 43 B B (2022ZFTHO04)
F—1EHE K FFH (2000 —) i+ 55 4= , (E-mail) zhangfangyuan0726 @link. tyut. edu. cn
BAEEE S R(1985—) Wb Hokz, 2N FREIAL T .2 A AEAL BT 5T . (E-maiD)jingjieying@ tyut. edu. cn



798 KJFE B T R % 2% W

o555 %

CO, , poor product selectivity and poor photothermal effect. This review summarizes the defini-

tion, principle and advantages of photothermal catalysis, focusing on the analysis and summary

of strategies to improve the performance of photothermal catalytic reduction of CO, from the as-

pects of reaction thermodynamics, reaction path, factors affecting photothermal effect and cata-

lyst modification. The factors that affect the photothermal effect are summarized in detail, inclu-

ding the photoresponse range of the catalyst, the light intensity, the heat storage capacity of the

catalyst and the plasmon resonance effect of the metal. [Conclusions) Future studies should focus

on strategies to improve CO, conversion and product selectivity by using the thermal effect of

photoheating, and improve the photothermal conversion efficiency and product selectivity by reg-

ulating the morphology and reaction path of the catalyst, so as to realize the industrial application

of photothermal catalysis.

Keywords: photothermal catalysis; CO, reduction; carbon-containing compound; thermos-

mechanical analysis; reaction path; photothermal catalyst
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Fig. 1 Schematic diagram of the principle of photothermal

catalytic reduction of CO,
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Table 1 Electron transfer numbers and reduction potentials of
different reduction products of CO, (pH=7,25 °C,1 atm)"*"

S E® ..(vs NHE)/V
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Table 2 Thermodynamic parameters of partial CO,

hydrogenation reaction Systemsm]

AH,/ AG,/

el (kJ »mol™") (kJ » mol™ ")
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Fig. 3 Possible Reaction Pathways for the Reduction of
CO, to HCOO™ or HCOOH,CO"*
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Fig. 8 Bandgaps of conventional photocatalysts
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Fig. 9 Three possible band alignment forms
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