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The problem: ewaste

53 million tons of e -waste =

Predicted: 73 million by 2030



Types of ewaste




What's inside
electronics?
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Buy Less Recycle Reinvent




Why Fungi?

Antibiotics




The Group

CWM

Cellulose & Wood Materials Laboratory

Cellulose based supercapacitor
Aeby et al. Advanced Materials 33.26 (2021):
210132

Cellulose
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The Idea




How a battery works

Cathode

Separator

electron
flow

how a battery works

Anode




Microbial Fuel Cell

YEAST - WHITE-ROT FUNGUS

breakmg down sugars -' finishing the clean-up
I and helping generate power

omm> Camm+




Challenge: Build the

battery

Direct Ink Writing (DIW)

B
3D printing
Printed ink

Reyes, Carolina, et al. "3D printed cellulose-based fungal battery." ACS Sustainable Chemistry & 1 O
Engineering 12.43 (2024): 16001-16011.
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ID1 236°C 0.27V
D1 23.7°C 0.27V 104
ID1 23.8°C 0.27 V
D1 238°C 027V 10
ID1 23.7°C 027V 10
ID1 23.8°C 027V
ID1 23.8°C 0.27V
ID1 23.9°C 0.27V
ID1 23.8°C 0.27V



Final Design

DEGRADATION

Cathode 58°C
Week 1 Week 6 Week 12

Week 0
..

Anode 58°C

‘ Reyes, Carolina, et al. "3D printed cellulose-based fungal battery." ACS Sustainable Chemistry & Engineering 12.43 (2024): 16001-16011. 12



Future Applications?




What if batteries could disappear after
use?
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