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Research Areas
• Synthesis, characterization and applications of low-dimensional carbon-based materials.
• Functionalization and chemical modification of graphene and its derivatives. 
• Utilization of low-dimensional carbon-based materials in catalysis, energy storage, sensing and 

imaging applications.

Energy storage applications Electrochemical sensing applications
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Energy storage applications ― supercapacitors

https://www.nextbigfuture.com/2017/08/supercapacitors-game-changing-improvement-on-energy-density-compared-to-batteries.html

https://www.kemet.com/en/us/technical-resources/supercapacitors-vs-batteries.html

https://cz.mouser.com/new/eaton/powerstor-eatonxl60-
supercapacitors/
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https://www.flickr.com/photos/lcf63/sets/72157691209919664https://www.electronicdesign.com/markets/automotive/article/21808589/lam
borghini-hybrid-uses-supercapacitors-in-place-of-batteries

https://en.wikipedia.org/wiki/Supercapacitor

Paris T3 tram 
line

Tram Light Rail 
(Rio)

MAN ultracapbus
(Germany)

Lamborghini 
SIAN

Lamborghini Terzo 
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Energy storage applications ― supercapacitors

Lukatskaya M. R. et al. Nature Communications, 2016, 7, 12647
Noori A. et al. Chem. Soc. Rev., 2019, 48, 1272
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Energy storage applications ― supercapacitors
Preperation of various graphene derivatives using the
fluorographene chemistry

Bakandritsos A. et al. ACS Nano, 2017, 11, 3, 2982–2991
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Energy storage applications ― supercapacitors

Bakandritsos A. et al. ACS Nano, 2017, 11, 3, 2982–2991



Practical applications of graphene-based derivatives in different 
fields of electrochemistry.

10

Energy storage applications
― supercapacitors

Šedajova V. et al. Nanomaterials, 2020, 10, 9, 1731
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Energy storage applications ― supercapacitors

Bakandritsos A. et al. ACS Nano, 2017, 11, 3, 2982–2991

S. V. Talande et al. Adv. Funct. Mater. 2019, 29 (51), 1906998
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Energy storage applications ― supercapacitors

A. Bakandritsos et al. Adv. Funct. Mater. 2018, 28 (29), 1801111 E. C. Vermisoglou et al. Chem. Mater. 2019, 31 (13), 4698-4709 S. V. Talande et al. J. Mater. Chem. A 2020, 8 (48), 25716-25726 
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Energy storage applications ― supercapacitors

S. V. Talande et al. J. Mater. Chem. A 2020, 8 (48), 25716-25726 
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Energy storage applications ― supercapacitors

V. Šedajová et al. Energy Environ. Sci. 2022, 15 
(2), 740-748
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Energy storage applications ― Li-ion batteries

❑ Technology: Anode (carbon), cathode (metal oxide),
electrolyte (Li salt in organic solvent).

❑ Advantages:
o Different shapes.
o High energy density – 200 Wh/kg, 530 Wh/l.
o High capacity. 
o Low self-discharge (< 5 %).
o No memory effect.
o High nominal voltage: 3,7 V.
o Lifetime 400–2500 cycles.

https://www.meee-services.com/how-lithium-ion-batteries-work-and-why-they-are-so-important/
https://cs.wikipedia.org/wiki/Lithium-iontov%C3%BD_akumul%C3%A1tor
Abu-Lebdeh Y et al. Nanotechnology for Lithium-Ion Batteries, 2013, pp. 287. 
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Energy storage applications ― Li-ion batteries
❑ Disadvantages:

o Ageing – losing capacity does not matter if they are new or
used.

o When used inappropriate way a high risk of explosion or self
ignition

o Really bad when completely discharged for the long time.
o Hard to recycle. 

o Hazardeous for the environment.

http://the-big-turn-on.co.uk/electric-cars-benefits-disadvantages/
https://cs.wikipedia.org/wiki/Lithium-iontov%C3%BD_akumul%C3%A1tor
https://www.elektrina.cz/problemy-elektromobilu
http://www.freakingnews.com/Tesla-Electric-Car-on-Fire-Pics-125260.asp
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Energy storage applications ― Li-ion batteries

I. Obraztsov et al. Adv. Energy Mater. 2021, 12 (5), 2103010 I. Tantis et al. Adv. Funct. Mater. 2021, 31 (30), 2101326 
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Biosensors
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Biosensors
Click and Detect: Versatile Ampicillin Aptasensor Enabled by Click Chemistry on a Graphene–Alkyne Derivative

J. M. R. Flauzino et al. Small 2023, 10.1002/smll.202207216
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Biosensors
Click and Detect: Versatile Ampicillin Aptasensor Enabled by Click Chemistry on a Graphene–Alkyne Derivative
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Fluorograhene

Graphene-Arginine

1. Boc-Arg-OH 
(DMF, 130 °C)

2. HCl

1. EDC/S-NHS
2. Antibody
3. BSA

Immunosensor

Graphene-arginine sensing platform for the detection of endothelial protein C receptor
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Graphene-arginine sensing platform for the detection of endothelial protein C receptor
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Thank you for attention

Q & A
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