Facile Preparation of Graphene by High-temperature Electrolysis and its Application in Supercapacitor
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Abstract Graphene is well known owing to its astonishing properties: stronger than diamond, more conductive than copper and more flexible than rubber. Because of its potential uses in industry, researchers have been searching for less toxicity ways to make graphene in large amount with lower cost. We demonstrated an efficient method to prepare graphene by high temperature electrolysis technique. High resolution scanning electron microscopy and raman spectroscopy were used to characterize the microstructure of graphene. Graphene was assembled into the supercapacitor and its performance of electrochemical capacitor was investigated by constant current charge and discharge, cyclic voltammetry and AC impedance. The results showed that the micro-morphology of the prepared graphene was multilayer and it was favorable when the electrolytic voltage was 1.5V. When the current density is 1mA/cm2, the specific capacitance of the graphene supercapacitor can reach 78.01F/g in 6mol/L KOH electrolyte, which was an increase of 114% compared with 36.43F/g of conventional KOH electrolyte.
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Povzetek

Grafen je poznan po svojih izjemnih lastnostnih: je trdnejši od diamanta, bolje prevaja električni tok kot baker in je upogljivejši od gume. Zaradi njegove potencialne uporabe v industriji je vedno več poskusov iskanja novih – manj toksičnih in cenejših -  načinov njegove priprave. V tem delu je predstavljena učinkovita metoda priprave grafena z elektrolizo pri visoki temperaturi. Mikrostrukturo produkta smo ovrednotili 
z vrstično elektronsko  mikroskopijo visoke ločljivosti in Ramansko spektroskopijo.

Njegove elektrokemijske lastnosti smo proučevali s ciklično voltametrijo in meritvami AC impedance. Rezultati kažejo, da gre za monoplastno strukturo grafen, ki je optimalna, če poteka elektroliza pri napetosti 1.5 V. Pri gostoti toka 1 mA/cm2 lahko specifična kapaciteta superkondenzatorja z grafenom doseže tudi do 78.01 F/g v 6 M KOH.
