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Abstract:. The goal of carbon dioxide emission and carbon neutrality was presented in recent years, which
accelerated energy restructuring and contributed to the rapid development of diversified energy storage technologies.
The supply of lithium-ion battery materials faced sustainability challenges, coupled with poor safety margins and
the complexity of the manufacturing process, resulting in high costs. Therefore, the development of multifaceted
energy storage technology had the strategic significance. The content of microwave hydrothermal pretreatment to
prepare porous activated carbon for application in supercapacitors and hard carbon for application in sodium-ion
batteries was researched. This work provided an energy-saving, environmentally friendly and highly efficient
preparation method for the application of biomass raw materials in the field of energy storage. The activated carbon
was prepared by microwave hydrothermal pretreatment and microwave pyrolysis using Eucommia ulmoides oliver
wood as biomass precursor and phosphoric acid as an activator. The electrochemical properties were tested by
assembling supercapacitors. The highest specific surface area of 2138.3 m?/g was obtained by microwave

hydrothermal treatment at 170 °C for 1 h and microwave pyrolysis at 800 W for 30 min. The well-developed pore
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structure and the high specific surface area contributed to the storage and transport of ions, which results in a larger
specific capacitance and cycling stability. In addition, the hard carbon was prepared by microwave hydrothermal
pretreatment and high-temperature pyrolysis without the use of activator. Snap batteries were assembled to test the
sodium storage performance. The lowest specific surface area of 70.87 m?/g was observed under pyrolysis condition
at 1300 °C. The formation of the closed pore structure contributed to the increase of the platform capacity of the
sodium-ion half batteries. The microwave hydrothermal pretreatment helped to increase the degree of disorder and
interlayer spacing of the hard carbon crystals, which resulted in the formation of more defects inside the hard carbon
and promoted the transport of Na*. The hard carbon prepared by this method exhibited good charge/discharge

specific capacity and coulombic efficiency as an anode material for sodium-ion batteries.
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