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As the energy crisis intensifies, the imperative to utilize energy efficiently has never been more 
critical. Among the many pressing challenges, the development of high-performance catalysts 
stands out as a paramount priority. These catalysts are crucial for enhancing the efficiency of 
various industrial processes and for driving forward the sustainable use of energy resources 
[1,2].  
Polyoxometalates (POMs) have garnered significant attention among researchers in the realms 
of both homogeneous and heterogeneous catalysis. The Anderson-type POMs, in particular, 
stand out as versatile catalysts. They boast a range of benefits, including adjustable acidity, 
robust redox properties, and enhanced electron transfer capabilities, all of which contribute to 
their exceptional performance across a spectrum of catalytic reactions. This report delves into 
our latest breakthroughs in the design of efficient photocatalysts leveraging POMs. We explore 
their application in photocatalytic oxidation desulfurization and the oxidation of 5-
hydroxymethylfurfural (HMF), highlighting their synergistic interactions with various carriers 
such as titanium dioxide (TiO2), carbon nitride (C3N4), and metal sulfides. Our findings reveal 
that the optimized catalysts exhibit enhanced surface areas and improved stability, which are 
pivotal for elevating their catalytic efficacy and recyclability in heterogeneous reactions. We 
have also investigated the factors that influence the optimal photocatalytic oxidation capacity 
of catalysts, aiming to identify the most favorable conditions for these processes. The report 
will provide a thorough examination of the conceptualization, synthesis, and detailed 
characterization of these photocatalytic derivatives. This comprehensive analysis will shed light 
on their physicochemical properties, offering insights into how they can be further optimized 
for enhanced performance in various catalytic applications [3-6].  
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