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Abstract: With distinct advantages of enhanced light capture, high charge transfer rate and fast surface reactions in
photocatalytic systems, single-atom photocatalysts have become one of the most active research directions in the
photocatalytic field. Rare earth elements have a unique electronic structure, exhibit superior optical, electrical and
other properties, and are widely used in photocatalytic research. Reducing the size of rare earth metals to the single-
atom scale is very important for improving photocatalytic efficiency and utilization efficiency. The rare earth single-
atom photocatalysts are summerized, focusing on the current preparation method of rare earth single-atom
photocatalysts and the application of rare earth single-atom photocatalysts. The challenges and development
directions of rare earth single-atom photocatalysts are discussed.
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Fig.1 Synthesis and mechanism diagram of rare earth monoatomic photocatalyst: (a) Synthesis diagrams of CdS and
CdS/InVO,:Eu* “'; (b) Proposed mechanism diagram of photocatalysis and the photoreduction of CO, process under
visible light irradiation”’; (c) Mechanism for Eu* as ET bridge to promote charge transfer'®’; (d) Mechanism of
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(b) Synthesis of CdS:Dy*/CN II heterojunction; (c) Photoreduction process of CO, under visible light irradiation ;

(d) Mechanism of photocatalytic CO, reduction
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Fig.3 Preparation, activity test and mechanism of O/La-CN photocatalyst'®’: (a) Schematic diagram of catalyst synthesis

processes; (b) Gas amount of photocatalytic CO, reduction; (c) Photoreduction rate; (d) Multiple experiments of controlling

conditions; (e) cycling experiments; (f) Stability experiment; (g) Photocatalytic CO, reduction mechanism in this system
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Fig.5 Synthesis and activity testing of Er,/CN-NT catalyst'"®’: (a) Schematic diagram of the synthesis process of single atom
Er /CN-NT catalyst; (b) Evolution rate of CH, during the photocatalytic reduction of CO, using H,0; (c) Evolution rate of
CO during the photocatalytic reduction of CO, using H,O
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Fig.6 Structural analysis of MoO, ”*': (a) Optimization structure of MoO, _; (b) Top view structure of MoO,_, and

optimized configuration of La atoms at terminal oxygen vacancies; (c) Difference in electron density between nitrogen
and La/MoO,_; (d) Red isosurface of charge accumulation in MoO, _; (e) w*2p orbitals of nitrogen; (f) Electron

transfer diagram from La to adsorbed nitrogen

e,

0 20 40 60 80 100
t/min

e,

1.0

0.8

0.6

0.4

0.2

0 50 100 150 200 250 300 350 400
t/min

7 HREBRSZHEERMNFEMEIRD: (a)La,-TiO, Er,-TiO, X148 Z B AR SRR ; (b) TEERBEIE &
Fig.7 Activity testing of sample degrading o-xylene*’; (a) Photodegradation of o-xylene by La,-TiO, and Er,-TiO,;

(b) Cyclic degradation curve
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Fig.8 Activity testing of samples™” :

(a) Time-course variations of C/C, of RhB solution; (b) Time-course variations of

In(C/C,) of RhB solution; (c) Time-course variations of C/C, of MB solution; (d) Time-course

variations of In(C/C,) of MB solution
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Fig.9 Preparation, characterization testing and mechanism of RE based MOFs photocatalysts :

(a) Structure diagram of two compounds; (b) N, adsorption isotherm of two compounds at 77 K;

(c) Plausible fluoride adsorption mechanism of REM based MOFs!!*
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