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SUSTAINABILITY IN
BATTERY TECHNOLOGY

ELECTRIFICATION DEMAND FOR SUSTAINABLE
OF TRANSPORT ENERGY STORAGE BATTERIES
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METHODOLOGY

DESCRIPTIVE REVIEW

SCOPING & LIMITATIONS

ALL THE EXISTING AND DOCUMENTED
NATURE-INSPIRED BATTERY INVENTIONS
NOT LIMITED ON THE SOLUTION CONCERNING
A SPECIFIC BATTERY COMPONENT
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ELECRTIC EEL- INSPIRED FLEXIBLE &
BIOCOMPATIBLE BATTERIES

Gradients of ions between miniature polyacrylamide
hydrogel compartments

'To drive the
next
generation
of
pacemakers,
prosthetics &
medical
implants'



MAMMALIAN FAT TISSUES
INSPIRED STRUCTURAL BATTERIES

72%

times as much capacity than the typical single
lithium-ion battery is achieved

Carbon-based aramid nanofibers



CARTILAGE INSPIRED STRUCTURAL
BATTERIES

0%

capacity is achieved by a zinc battery with a
cartilage-like solid electrolyte for more than 100
cycles

A perfect prototype for an ion-
transporting material in batteries



Challenge SPIDER-WEB INSPIRED HIGH
To precisely control their PE RFORMANCE ANODE

molecular structure of
Synthetic polymers

I+ self-
assembles at
the nanoscale
which is very
benefticial for
the proton
conductivity




POMEGRANATE-INSPIRED
HIERARCHICAL STRUCTURED SILICON
ANODE

7%

capacity even after 1,000 cycles of charging
and discharging

SMALLER, LIGHTER AND MORE POWERFUL BATTERIES



CHITON TEETH - INSPIRED
NANOSCALE MATERIAL FOR LI-ION
BATTERIES

'Engineering nanocrystals
can be grown at significantly
lower temperatures, lower
production costs’



https://www.offgridenergyindependence.com/glossary/146/nanoscale

UNICELLULAR ALGAE- INSPIRED
CARBON ANODES

7%

of the original capacity is retained, even when
the current density is increased 600-fold

Selt-assembled molecular templates

Liu, N., Lu, Z., Zhao, J. et al. A pomegranate-inspired nanoscale design for large-volume-change lithium battery anodes.



MAMMALIAN BONE- INSPIRED
SPONGE-LIKE BATTERY
ARCHITECTURE

0%

/Mammalian bnne\

Biomimetic . Htghl:.r porous
material design interconnected structure

Cumpact bone
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Sodium cathode material called NVP (Na3V2(PO4)3)

Kang Ho Shin, Sul Ki Park et al.Biomimetic composite architecture achieves ultrahigh rate capability and cycling life of sodium ion battery cathodes



SUGAR FUELED BATTERY

10

times last longer than current lithium-
lon batteries

Zhu, Z., Kin Tam, T., Sun, F. et al. A high-energy-density sugar biobattery based on a synthetic enzymatic pathway



BATTERY
DESIGN

BATTERY

FABRICATION

BATTERY
RECYCLING

FUNCTION




HOW NATURE,

recycles?
produces”?
make materials?
harvests energy?
stores energy”
transports energy?
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HOW TO USE BIOMIMICRY AS A DESIGN TOOL?

biomimicry
functions like
nature

bio- ‘ bio-

morphism utilization
looks like nature’ = uses nature

BIOMIMICRY

Design Spiral




WAY FORWARD

Innovation Inspired by Nature .
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