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Nemot véra nanostrukturétu oglekla materialu vaditsp&ju un potencialo pielietojumu energijas
uzglabasanas ieriCu elektrodos, tie ir piesaistijusi plasu zinatnisko un industrialo interesi.
Konkrétak graféna funkcionalizéSana dod iesp&u uzlabot materiala elektrokimiskos
parametrus, pieméram, graféna dop&Sana ar slapekla atomiem nodroSina materiala p-tipa
vaditspeju.

S1 darba ietvaros oglekla kvantu punkti (CQDs), N-funkcionalizéts grafens, graféna oksids un
polivinilidénfluorids (PVDF) ka saistviela tika izmantoti, lai izveidotu elektrodus
superkondensatoriem.

Graféna funkcionalizeSana tika veikta ta iegiSanas procesa, elektroktmiski eksfoligjot grafita
stienus slapekli saturoSos elektrolitos, un CQDs tika izgatavoti mikrovilnu sint€zes procesa.
Lai iegtitu elektrodus simetriskam kondensatoram, oglekla pasta uz CQDs, N-funkcionaliz&ta
graféna un graféna oksida bazes tika uzklata uz aluminija folijas, izmantojot doctor blade
parklajuma metodi. Elektrokimiskas Stinas tika veidotas swagelok Siinu komplektacija,
izmantojot stikla Skiedras separatoru un 1M LiPFs elektrolitu.

Lai raksturotu elektrodu materialu, tika izmantotas Ramana, XPS un XRD pétisanas metodes,
un kondensatoru parametru raksturosanai tika veikti elektrokimiskie mérfjumi.

Pamatojoties uz eksperimentalajiem rezultatiem, tiek salidzinata dazadu nanostruktiiras
oglekla materialu ka arT graféna funkcionaliz€Sanas ietekme uz superkondensatoru
ciklgjamibu, dzives laiku un energétisko kapacitati.
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Considering the conductivity and potential application of nanostructured carbon materials in
electrodes for energy storage devices, they have attracted wide scientific and industrial interest.
More specifically, the functionalization of graphene gives the opportunity to for a variation of
improve electrochemical parameters of the material, for example, doping graphene with
nitrogen atoms ensures p-type conductivity of the material.

In this work, carbon quantum dots (CQDs), N-functionalized graphene, graphene oxide and
polyvinylidene fluoride (PVDF) as a binder were used to create electrodes for supercapacitors.
functionalization of graphene was achieved through electrochemical exfoliation of graphite
rods in nitrogen-containing electrolytes, and CQDs were fabricated by microwave synthesis.
To obtain electrodes for a symmetrical capacitor, carbon paste based on CQDs, N-graphene
and graphene oxide was applied to aluminum foil via doctor blade coating method. The
electrochemical cells were constructed in swagelock cell assembly using a fiberglass separator
and 1M LIiPF®6 electrolyte.

Raman, XPS and XRD data were used to confirm nanostructure of carbon materials and the
functionalization of graphene, and electrochemical measurements were carried out on the
supercapacitors containing CQDs, N-functionalized graphene and graphene oxide.

Based on the experimental results the impact of N-doping on the cyclability, deterioration and
capacity of the supercapacitors is discussed.
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