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Abstract

This study aims to explore the development of a long-lasting microbial battery by utilizing the natural
mutualistic relationship between symbiotic algae and fungi in lichens. In this experiment, the
cultivated symbiotic fungi and algae of lichens were immobilized using sodium alginate (SA) to
create spherical lichen batteries that do not require a proton exchange membrane, and their electrical
output was observed. Observations indicated that the peak voltage of the lichen battery reached 0.497
V, and it has continued operating for 1,038 hours, maintaining a voltage of 0.3 V. The results indicate
that the sodium alginate immobilization method facilitates the creation of a stable and efficient lichen
battery. Moreover, as the lichen is naturally sourced and does not require a proton exchange
membrane, this approach is cost-effective, environmentally friendly, and aligns with Sustainable
Development Goal (SDG) 7: ensuring access to affordable, reliable, sustainable, as well as modern
energy for all. This technology holds promise for future development as a practical and low-cost green

energy solution.
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Potatoes > infusion from 200.000 g
Dextrose 20.000 g
Final pH (at25°C) 5.1+0.2

=

* BGI $ BN E oy

Ingredients Gms / Litre:

Sodium nitrate (NaNOs) 1.5¢g
Dipotassium hydrogen phosphate ( K2HPO. ) 0.040 g
Magnesium sulphate > heptahydrate (MgSOas) 0.075 g
Calcium chloride dihydrate 0.036 g
Citric acid 0.006 g
Ferric ammonium citrate 0.006 g
EDTA > disodium salt 0.001 g
Sodium carbonate 0.020 g
Trace metal mix 1.000 ml

Trace metal mix Gms / Litre:

Boric acid (Hs;BOs) 2.860 g
Manganese chloride > tetrahydrate 1.810 g
Zinc sulphate > heptahydrate 0222 ¢g
Sodium molybdate > dihydrate 0.390 g
Copper sulphate » pentahydrate 0.079 g
Cobalt nitrate » hexahydrate 0.0494 ¢
Final pH (at25°C) 7.1
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