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Research Progress of Polyoxometalates in
Electrocatalytic Chemical Conversion

LIU Gang'*, SUN Fengzhi', FU Shiqi', LI Yingjie',
LI Zhen', HUANG Xiangiang'

(1. School of Chemistry & Chemical Engineering. Liaocheng University, Liaocheng 252059, China; 2. School
of Chemical Engineering, China University of Petroleum (East China), Qingdao 266580, China)

Abstract Polyoxometalates (POMs) is a class of metal-oxygen clusters, which is composed of early tran-
sition metal atoms (Mo, W, V, Nb, and Ta, etc. ) and interconnected by shared oxygen atoms. POMs
can be precisely controlled at the atomic level, resulting in their intriguing structures. Due to the rapid and
reversible multi-electron transfer performance, POMs have drawn the widespread attention in the field of
catalysis, materials science, energy, and pharmaceuticals, and become a research focus of interdisciplinary
integration. In recent years, electrocatalysis has gained extensive attention because its green and clean
characteristics, high atom utilization efficiency, and environmental benefits, This review provides a sum-

mary of the catalytic properties and applications of POMs in the area of electrocatalytic water splitting,
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value-added transformation of organic molecules, and electrocatalytic CO, conversion. In addition. the fu-
ture development of POMs electrocatalysis is prospected.

Key words polyoxometalates; electrocatalysis; CO,; hydrogen production; organic molecule conversion
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Table 1 Electrocatalytic reactions of polyoxometalates

Reaction type of . . .
Entry Catalysts Model reactions Catalytic activity (%) Ref.
POMs electrocatalysis

1 MoP-QDs@PC 94. 25 (FE) [47]
Fe-S-NiMoO, / 41 mV e« dec *
2 [48]
MoQO,; @NF (Tafel slope)
Water splitting for 67.7 mV « dec!
3 Water splitting POM@ZnCoS/NF [49]
hydrogen production (Tafel slope)
[HyCoW,,0,, ] 10. 8 mol O, * (mol
4 [51]
@Z1F-8 Co) '+ s H(TOD
33.35, 0.82, 0.036
5 (Pt-POMs [52]
s H(TOP)
6 PMo,,V, @CTF Oxidation of alcohols 99 (Yield), 99 (FE) [53]
7 Ru, /PEI-rGO Furfural conversion 99. 7 (Conversion) [54]
8 PMo,,V, @CTF Ethylbenzene conversion 65 (Conversion) [55]
9 Organic conversion PA@HKUST-1 Methanol oxidation 52. 22 m®/g (ECSA) [56]
10 H,[PW,,0, ] Nitrobenzene reduction 99 (Yield) [57]
11 Na, KgH,, [ (VO) ¢ (a-TeNby O3, ] Sulfoxidation 98 (Yield) [58]
12 PW,,Cu, @CMC Construction of S-N/S-S bonds 96, 99 (Yield) [59]
Zn - CoTAPc/
13 96. 2 (Yield) [60]

PMo,, MLSs

14 P, W, M, @PCN-222 CO, reduction 72.6 (Yield) [61]

CO, conversion )
(PV,Moy, ,0,0) "9,
15 93. 4 (Yield) [62]
n=1,2,3

16 CugCo, /CC CO, conversion 9.9 + 0.5 (Yield) [63]

Note: QDs: quantum dot; ECSACO: electrochemically active surface area; FE: faraday efficiency; TOF: conversion frequency.
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