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Abstract
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The increasing use of wind and solar energy creates an enormous need for intermittent
storage of electrical energy in batteries. Today, Li-ion batteries are the state of the art in
mobile applications, such as electric vehicles. However, due to the limited sources of
lithium, there is a growing need to replace Li-ion batteries with more sustainable alterna-
tives, such as Na-ion batteries. This development involves the replacement of graphite with
alternative anode materials, such as hard carbon. Lignin, a naturally abundant biopoly-
mer, has shown promising potential as a carbon precursor for electrical energy storage
applications, particularly in the synthesis of hard carbon anodes for Na-ion batteries [1]. In
this study, we investigate the synthesis of lignin-based hard carbon using a MgO template
technique, where lignin is dissolved using NaOH. The effect of the synthesis process on the
morphology, porous structure, and electrochemical properties of the resulting hard carbon
material is investigated. The synthesis process involves the carbonization of freeze-dried
solutions containing dissolved lignin and magnesium gluconate [2]. By subjecting the
mixture to preheat treatment at 600 ◦C, nano-sized domains of Mg and Na crystals form
within the carbon matrix. Acid leaching of the resulting particles is subsequently carried
out, followed by high-temperature post-heat treatment at 1100–1500 ◦C. These lead to the
formation of a hierarchical porous hard carbon structure for Na-ion battery applications.
The findings from this research have the potential to contribute to the development of
sustainable and high-performance energy storage systems.
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