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Pyrolysis
Converting potato peel to carbon powder 

using high temperature in inert atmosphere

Carbon Activation
Steam + High Temperature = Activated Carbon(AC) 

with huge surface area & hierarchical porosity

Electrodes from 
Carbon Cloth

AC + Carbon Black + PTFE binder 
rolled out into sheet = Freestanding 
Potato Peel Electrodes
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Creation of 
Super-

capacitors
Assembly of test cell 

using KOH electrolyte

Electrochemical Double-Layer 
Capacitor(EDLC) Schematic

Cyclic Voltammetry(CV) at scan 
rates 5mV/s, 15mV /s & 25mV/s 
between 0 – 0.6V found a specific 
capacitance of 
(48.707 +/- 0.015) F/g 

INTRODUCTION
Amid growing scarcity of lithium and rising energy storage demands, we urgently need alternatives. Electrochemical double layer capacitors (EDLCs) 

with long lifespans and fast charge/discharge times are ideal for intermittent renewables and remote energy holding great promise. 
This study explores using eco-friendly, steam-based activation of activated carbon from Maris Piper Potato peelings, rich in lignocellulosic 

content, for sustainable EDLCs.

[1] WRAP, Food surplus and waste in the UK – key facts, updated January 2020, https://wrap.org.uk/sites/default/files/2020-11/Food-surplus-and-waste-in-the-UK-key-facts-Jan-2020.pdf

Galvanostatic 
Charging/Discharging between 
0-0.6V to calculate Charging 
and Discharging ESR and 
coulombic/ energy efficiency

CONCLUSION
Potato peel derived AC test cell had comparable performance, and thus potato peel is a valid precursor 

material to AC with hierarchical porosity to be used in EDLCs. 
In the UK alone, ~4.4million whole potatoes are thrown away daily[1], thus with industrial economies of scale, 

potato peel could be a plentiful, sustainable source of green energy storage technology.

FURTHER WORK
Microwave Oven for carbonization and activation of biomass waste. See 

below a potential setup:

Microwave heating of biomass displays 80-85% efficiency suggestive of 
significantly more promise for industrial scalability

1)Source of inert gas (Nitrogen Gas supply)
2) Valve and mass flow controller for 
nitrogen gas pipeline
3) Panasonic Inverter Microwave Oven 
4)Tube bung connecting silicon pipe and 
reaction chamber
5)Quartz reaction vessel
6)Crucible
7)Cleaned and dried biomass food waste sample
8)Ceramic stage
9)100mm of aluminium casing around
tube
10) Frequency detector

GCD & CV revealed both test cells had comparable specific 
power, coulombic and energy efficiency but inferior specific 

energy and capacitance to the commercial AC test cell. 
However, values are of the same order of magnitude, and could 

be improved with experimental procedure refinement

Scanning Electron 
Microscopy (SEM) shows 
the porosity of the 
carbonaceous structure 
caused activation by 
steam at 700oC

Energy Dispersive X-ray(EDX) giving chemical 
analysis of activated potato peel: majority carbon 
structure with significant potassium and chlorine 
deposits.

RESULTS


