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Why chitin for energy storage?
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Chitin processing in IL|DMSO systems
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DMSE0 as an auxiliary solvent in the fabrication of homogeneous
chitin-based films obtaining from an ionic liquid process
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Chitin processing in IL|DMSO systems
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Chitin Chitin-bound wearable and flexible
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Chitin-based components for energy storage
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D. Kasprzak, M. Galinski, J. Solid State Electrochem. 25 (2021) 2549-2563 | D. Kasprzak, M. Galinski, J. Power Sources. 553 (2023) 232300
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Chitin-based components for energy storage
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\ Fig 1. Electrochemical performance of chitin-based
supercapacitors: a) CV, b) GCD, c) long-term cycling,
d) photo image of chitin components.

— e B

Swagelok-type testing cells

D. Kasprzak, M. Galinski, J. Solid State Electrochem. 25 (2021) 2549-2563 | D. Kasprzak, M. Galinski, J. Power Sources. 553 (2023) 232300
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All-chitin-based wearable supercapacitor

c) Powering of the digital timer by band-type MXene/chitin
supercapacitor device
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D. Kasprzak, C.C. Mayorga-Martinez, O. Alduhaish, M. Pumera, Energy Technol. 11 (2023) 2201103

Fig 2. All-chitin-based wearable supercapacitor:

a) preparation

method, b) electrochemical performance under bending conditions,
c) video of a wearable, band-type, dual supercapacitor.
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Chitin-based Zn-ion hybrid supercapacitors
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Fig 3. Electrochemical performance of flexible biopolymer-based ZIHS cells: a) cell concept,
b-c) capacitance retention under bending stress, d-e) practical application of ZIHS pouch cells.
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D. Kasprzak, J. Liu, Chitin and cellulose as constituents of efficient, sustainable, and flexible zinc-ion hybrid supercapacitors, Sustain Mater Techno. 38 (2023) e00726.
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Blopolymer-based Zn-ion batteries

Zn'=0
K=o
bamg ;
assembling
oTf = &
Cellulose hydrogel Gel biopolymer electrolyte (GBE)
- '80
2.14 1¢ & 1c
gzo > LT L AL A T T L T L L L L L ST
N é“'
519 =
§1.a %40-
2 g
—— Flat (initial
817 == oa.c((q)a) O |—|d|= |— 9 - —
§1 —— 180°C(1) & 204
g 641 ... 90°C (2) §.
...... 180°C (2) & flat 90° 180° flat 90° 180" flat
1.5- (initial) (1) (1) (akter1) (2)  (2) (after2
0

0 10 20 30 40 50 60
Specific capacity (mAh g™)

70

0 5 10 15 20 25 30 35
Cycle number

timer powered by pouch ce

Fig 4. Biopolymer-based Zn-ion hybrid batteries: a) gel electrolyte
preparation procedure and battery cell schema, b) electrochemical
performance under bending stress, ¢) punctuated and cut pouch cells, d)
practical application of Zn-ion hybrid batteries.

D. Kasprzak, et al, Chemical Engineering Journal 496, (2024) 154154
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My MSCA PF project - BioZincPower

biopolymer-based zinc-ion systems

Fact Sheet Results

BioZincPower: Pioneering sustainable energy storage with

Project description

G -~ QG G G Y

Flexible, non-combustive and cost-effective zinc-ion devices to transform
energy storage

Zinc-ion rechargeable systems are attracting attention as a safer, more sustainable alternative to traditional lithium-
ion batteries owing to their high capacity, affordability and environmental friendliness. However, factors like
electrolyte leakage, rigid construction and reliance on synthetic materials hinder their widespread adoption. With the
support of the Marie Sktodowska-Curie Actions programme, the BioZincPower project plans to develop efficient,
safe, flexible and eco-friendly zinc-ion energy storage devices using biopolymers. These molecules will be converted
into specialised components such as active materials, binders and gel electrolytes. Project activities could help
overcome performance and environmental limitations concerning lithium-ion batteries, while also paving the way for
wearable energy systems.

Project Information

BioZincPower
Grant agreement |D: 101209421

pol (D

10, 101 il £

EC signature date
27 March 2025

Start date End date
1.June 2025 31 May 2027

Funded under
Marie Skiodowska-Curie Actions (MSCA)
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My MSCA PF project - BioZincPower

The BioZincPower project aims to develop next-generation, eco-friendly energy storage

BiOZinCPOWQr: Pioneering Sustainable energy Storage devices by incorporating biopolymer-based materials into aqueous zinc-ion batteries (ZIBs)
. . . . and zinc-ion hybrid supercapacitors (ZIHSs). These systems offer a sustainable alternative to

wi th b’ OP Oly mer 'b ased Zinc-ion Sy stems lithium-ion batteries (LIBs) and traditional supercapacitors (SCs), addressing their issues

P related to cost, safety, and environmental impact. By leveraging the natural abundance,
Biopolymer-Based h‘;a/%'; renewability, and versatile physicochemical properties of biopolymers such as cellulose,

chitin, and lignin, the project seeks to enhance the sustainability, durability, and
electrochemical performance of Zn-ion power sources, paving the way for environmentally
conscious and high-performance energy technologies.

Zn-ion Energy Storage

.‘Q‘
4
)

The research is structured around two main objectives. The first focuses on transforming
biopolymers into functional components of Zn-ion systems, including:

(1) cathodes, by exploring biopolymers as sustainable binders and as precursors for high—
surface area activated carbon maternials,

(i1) anodes, by designing protective biopolymer coatings and 3D zinc architectures to
effectively mitigate dendrite growth and enhance electrode stability; and

(ii1) hydrogel electrolytes, by formulating flexible, ion-conductive, and mechanically robust
electrolytes to improve the safety, stability, and lifetime of Zn-ion devices.

The second objective involves demonstrating the performance and practical applicability of
these biopolymer-based components through comprehensive characterization and assembly of
pouch-type Zn-ion devices suitable for powering wearable electronics.
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My MSCA PF project - BioZincPower

The research is structured around two main objectives. The first focuses on transforming
biopolymers into functional components of Zn-ion systems, including:

(i) cathodes, by exploring biopolymers as sustainable binders and as precursors for high—
surface area activated carbon materials,

(i1) anodes, by designing protective biopolymer coatings and 3D zinc architectures to
effectively mitigate dendrite growth and enhance electrode stability; and

(ii1) hydrogel electrolytes, by formulating flexible, ion-conductive, and mechanically robust
electrolytes to improve the safety, stability, and lifetime of Zn-ion devices.

The second objective involves demonstrating the performance and practical applicability of
these biopolymer-based components through comprehensive characterization and assembly of
pouch-type Zn-ion devices suitable for powering wearable electronics.
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(1) cathodes, by exploring biopolymers as sustainable binders and as precursors for high—
surface area activated carbon materials,
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(i) anodes, by designing protective biopolymer coatings and 3D zinc architectures to
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(ii1) hydrogel electrolytes, by formulating flexible, ion-conductive, and mechanically robust
electrolytes to improve the safety, stability, and lifetime of Zn-ion devices.
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The second objective involves demonstrating the performance and practical applicability of
these biopolymer-based components through comprehensive characterization and assembly of
pouch-type Zn-ion devices suitable for powering wearable electronics.
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