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Showcasing research from Dr. Lakshi Saikia’s laboratory, Coal, Energy
and Materials Sciences Division, CSIR-North East Institute of Science
and Technology, Jorhat, India.

MXene quantum dots in catalysis and energy conversion: structure-
activity insights and emerging prospects

This work focuses on MXene quantum dots (MQDs) and their role in
energy conversion and storage. It explains how gquantum confinement,
surface chemistry, and heteroatom doping influence their catalytic and
electrochemical performance. MQDs offer abundant active sites, fast
charge transport, and tunable electronic properties, enabling efficient
electrocatalysis (HER, OER, NRR) and improved energy storage. The
study also highlights the importance of material design and structure-
activity relationships, along with challenges such as stability, active-site
identification, and scalable synthesis for practical applications.

Image reproduced by permission of Dr Lakshi Saikia from Nanoscale
Adv., 2026, 8, 3102.
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