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Synthesis of affordable activated carbons from almond shell and almond tree pruning waste
for aqueous zinc hybrid supercapacitors
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Results

Zinc-ion hybrid supercapacitors (ZHSCs):

Combining battery-like faradaic storage with

capacitive mechanisms in a single device using

aqueous zinc salt electrolytes.

Synthesis process and conditions

AT samples exhibited higher specific capacity than AS

Conclusions
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K₂CO₃ was identified as a superior chemical activating agent for the AT biomass than the commonly used KOH. BHC-derived electrodes could demonstrate their
promise for scalable and sustainable energy storage solutions for ZHSCs.

In ZHSCs, the use of ZTFS electrolyte enhances the stability of the electrochemical system compared to the more widely used ZnSO₄ electrolyte. Also, carbon
black addition elevates the specific capacity at higher current densities.

Role of electrolyte 

Li ZnNa K AlCaMg

Biomass-derived 
hard carbon (BHC) 

cathode

CB_AT_HT_K₂CO₃_1:4

Current density (A/g) Specific capacity (mAh /g)

0.1 141.52

10 65.27 @2000 cycles   

20 55.55

The best-performing sample was CB_AT_HT_K₂CO₃_1:4: HC with HTC
pretreatment activated with K₂CO₃ and adding 10 % of carbon black.
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