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Abstract

Photocatalytic carbon dioxide reduction (COzRR) serves as a strategic pathway for converting the
greenhouse gas CO: into high-value-added fuels and chemicals (such as CO, CH4, and HCOOH), playing
a crucial role in alleviating energy crises and environmental pollution. Layered double hydroxides

EIREE .

NESIH: X, B, AEE, B0, DEE, ERE. K AR A BE R T T D] R
#HERE, 2025, 14(4): 638-648. DOI: 10.12677/japc.2025.144061


https://www.hanspub.org/journal/japc
https://doi.org/10.12677/japc.2025.144061
https://doi.org/10.12677/japc.2025.144061
https://www.hanspub.org/

FRAN 5%

(LDHs) have emerged as highly promising photocatalytic materials for COz reduction reactions (COzRR)
due to their unique two-dimensional layered structure, tunable chemical composition, outstanding ion
exchange capacity, and excellent visible-light responsiveness. This review systematically summarizes
the latest research advances in LDH-based catalysts for photocatalytic COz reduction. First, we thor-
oughly investigated the structural characteristics of LDHs and their intrinsic mechanisms for promot-
ing COz adsorption/activation and charge separation. Furthermore, the paper focuses on discussing
various strategies to enhance photocatalytic performance, including regulating metal element compo-
sition, constructing defect engineering, designing microstructures, and building heterojunctions (such
as g-C3N4+/LDH and MOF /LDH). Finally, we discuss the current challenges in this field—such as selective
product control, visible light utilization efficiency, and in-depth analysis of reaction mechanisms—and
outline future development directions, providing theoretical guidance for designing highly efficient
and stable LDH-based photocatalytic systems.
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Figure 1. Schematic diagram of semiconductor photocatalytic COz reduction [5]
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Figure 2. Schematic diagram of semiconductor photocatalytic CO2 reduction [12]
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Figure 3. Schematic illustration of the photocatalytic CO2 conversion pathway before and after modification [21]
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Figure 4. Interlayer spacing of LDH with different intercalated anions [28]
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Figure 5. Construction of an S-scheme heterojunction with CoAl-LDH [25]
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S JE B 7 (RIS RE 7B 85 1) 23 ONNE JR E J0 B 95 O L) AE SR T AL B & T B, THs BoAT o 0E i g
731 BT AR AL RE T 17 74 AR B 7E CoAL-LDH )54 Al TA-Cu (R4 7, T 7 SE B0 i 2802 [R] 43 15
FRITRIIN Fe R B PR MR B 1 HEAL 77 do o A S8 A8 SR 3R B0 (2510 S6BAE,  Xu 55 A7E NiAI-ZnTCPP #7) T
ik, Hp5 ZnTCPP 5 NiAl-LDH —4EHL R 2 [a) i i o fo A HI AN S0 X 28T R T 701 D e ot
B, /£ T B LDH 48[W ZnTCPP K58 A & % (BEF). 1Z R AMURERE 7 5B a8, E
PR HANIE 1A HL 7 MAMEBIGEEGRI(U0 Ru(bpy)sCla) AL N BRI AL R 0 € IR, Bl i b
AR TR T PR E S, Ve SERIE RN TSI TR 3],
Table 1. LDH photocatalytic reduction of CO: in recent years
# 1. JE4F3k LDH RAENIEE CO:

No B Ve SUES LR
CO-10.72 pmol/g (4 h)

1 NiFe-LDH/MoS: CH.-0.16 pmol/g/h [32]
. CH4-7.6umol/g (4 h)
2 NiO/MgAl-LDH CO-12.47umol/g (4 h) [33]
CO06.77 umol/g/h
3 CoAl-LDO/MoOs-x CHia-1 46 pmol/g/h [34]
4 g-C3N4/NiAl-LDH CO-8.2 umol/g/h [35]
. CO-55.79 umol/g (4h)
5 NiFe-LDH/g-C3Ns CH.-20.45 pmol/g (4h) [36]
. . CO-37.65 umol/g/h
6 NiFe-LDH/Cs2AgBiBrs CH4-8.05 pmol/g/h [37]
7 NiFe-LDH/Cu20 CH4-3.33 umol/g (4 h) [38]
- CHs-148umol/g/h
8 NiTiAl-LDH C0O-328 pmol/g/h [39]
9 NiVTiV-LDH CH34-2398 pmol/g/h [40]
10 ZIF-67/CuFe-LDH CH30H-227 pmol/g/h [41]
. CH30H-56.4 mmol/L/h
11 NiFeAl-LDH/PVP/PVA C3HeO-12.71 mmol/L/h [42]
12 P@CdAS/NiCo-LDH CH;OH-684 pumol/g (4 h) [43]

LR PR, ARG T RRUEEIAECHEAL CO 38 SR MEERE I TEE ) SEBR N2 2L 72 Fp oy
T I R A% Co PR Al 55 RIS MO0 S . RS IS 2 e 0 s i BB TRELL K S T R i 45 S5 5B E 4 iy e
ks FEAEREATE VEAT Wik #E 5 T LIS R 4R T, (H AT TR TARA ST 5 2 ) AL
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