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ABSTRACT This group of students aimed to develop a more efficient type of binchotan battery. 
They did this by setting up several batteries and changing one of the electrolytic 
solution, the electrode material or the material of the conducting wire. They 
plotted graphs of voltage against time as each variance discharged. The higher 
the voltage and the longer it endured, the better the material. They found the 
binchotan battery works best using sodium sulphate as the electrolytic solution, 
platinum wire, and binchotan wrapped in visking tubes.

Introduction

Based on past research by seniors, this project 
aims to develop a more efficient binchotan 
(traditional oak wood charcoal) battery.[1] When 
a direct current (DC) is passed through the 
electrodes, electrons flow through the electrolytic 
solution from the anode to the cathode. As they 
pass through water molecules, the water molecules 
are electrolyzed to form hydrogen and oxygen 
through the following reactions:

2H2O + 2 e- → H2 + 2OH

2H2O → 4H+ + 4e- + O2 (O’Leary, 2000)[2]

This is how a binchotan battery works. Current flows 
through the wires connected to the terminals to 
complete the circuit for the reaction to proceed.

Experiment

The basic experimental set up was solid binchotan, 
wrapped in visking tubes, was used as electrodes, 
aqueous sodium sulphate was used as the electrolyte, 
and copper was used for the conducting wire [Figure 1].  
Charging time for the setup was three minutes under 
fixed conditions. Effectiveness was determined by 
plotting voltage against time as the battery was 
subsequently discharged, where a higher voltage for 
a longer duration meant that the battery was more 
effective. The experiments varied composition of 
electrolytic fluid, electrode material, and conducting 
wire material to find the optimal combination.
i) Varying Electrolytic solution:
 For this setup, electrolyte solution was varied 

from sodium sulphate, trisodium phosphate, and 
phosphoric acid.

ii) Varying Electrode:
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Conclusion

The binchotan battery works best using sodium 
sulphate as the electrolytic solution, platinum wire, and 
binchotan wrapped in visking tubes. However, platinum 
wire is expensive, so a low-cost conducting wire like 
copper would be more desirable than platinum.
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Figure 1: A schematic diagram of a Binchotan battery

Figure 2: A graph of potential difference against time as the battery 
discharges with different electrolytic fluids Figure 4: A graph of potential difference against time as the battery 

discharges with different conducting wire

Figure 3: A graph of potential difference against time as the battery 
discharges with different electrodes

 Graphite as an electrode was compared to 
carbon sticks.

iii) Varying Conducting Wire:
 Copper wire was compared against stainless 

steel wire, enamel wire, and platinum wire.

Results and Discussion

In experiment i, sodium sulphate and disodium 
phosphate showed good results [Figure 2]. In experiment 
ii, binchotan was shown to be better than graphite sticks 
[Figure 3]. During these experiments, it is worthwhile to 
note that after many charges, the conducting wire began 
to corrode. Hence, we compared some materials in the 
experiment iii for conducting wire. As a result, platinum 
showed the best efficiency [Figure 4].
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