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MXenes, such as Ti₃C₂Tx, are promising materials for supercapacitors due to their high
conductivity and outstanding EDLC and pseudocapacitive charge storage mechanisms.
However, their natural tendency to restack reduces the number of ion-accessible sites,
thereby limiting their electrochemical performance. In this study, we propose a strategy to
mitigate restacking by incorporating Ti₃C₂Tx into a sodium alginate matrix, forming a
flexible composite electrode. SEM and XRD results confirmed the increase in interlayer
spacing resulting from the intercalation of alginate, while FTIR indicated a chemical
interaction between the components. Electrochemical characterization revealed improved
ion transport and charge storage. The symmetric supercapacitor assembled with Ti₃C₂Tx-Alg
electrodes delivered a specific capacitance of 129.1 F g⁻¹, energy density of 10.2 Wh kg⁻¹,
and power density of 1724.1 W kg⁻¹ in 1 M H₂SO₄. Compared to pristine Ti₃C₂Tx, the
composite showed higher Coulombic efficiency (~100%) and improved charge/discharge
stability at high scan rates. These results underscore the significance of MXene/biopolymer
hybrid systems in the development of cost-effective and high-performance supercapacitor
electrodes.
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