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Abstract

Metal-organic frameworks (MOFs), due to their high specific
surface area, porous structure, and excellent tunability, have attracted
significant attention in the field of energy storage, making them suitable
precursors for porous carbon materials. In this study,
[Zn2(BTEC)o.5(ATZ)2(H20)5]-H20 (referred to as ZAB) was used as the
starting material to synthesize nitrogen self-doped porous carbon
materials (ZABC-T) via thermal carbonization. The effects of different
carbonization temperatures on the structure and electrochemical
performance were investigated. Among the samples, ZABC-800
exhibited the best performance, with a high specific surface area of 1008
m2g-1and a nitrogen content of 4.09%. This structure contributes to
enhanced conductivity and electrochemical behavior. Electrochemical
tests revealed that ZABC-800 achieved a specific capacitance of 316.3 F
g 1at a current density of 1.0 A g % and retained 81.9% of its capacitance
after 5000 charge—discharge cycles, demonstrating excellent cycling
stability and rate capability. These results indicate that ZABC-T materials
possess significant advantages in both structural design and
electrochemical performance, making them promising candidates for

supercapacitor electrode materials.

Keywords: Metal-organic frameworks, nitrogen self-doped porous

carbon, specific capacitance, electrochemistry, supercapacitors
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