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Development of expanded graphite from vein graphite via
electrochemical exfoliation with sodium sulfate as an electrolyte

Wimalasoma 5, M. T, D, Naranpanawa H, M. H, D. K.z, Amaraweera T. H. N, G.*
Wijayasinghe H, W. M. A. C.t

Vein graphite is 3 promising anode material for rechargeable lithium-ion bateries. Sinee lithium ions
are scarce and expensive, research and development are forused on sedium. and potassium
rechargeable hatteries, However, graphite strucmore should be meodified through expanding the
interlayer sparing to facilitste intercalation/de-intercalation of the bigger ions related to these fature
rechargeable batteries. Among the various methods, the elecrochemical exfoliation process has been
identified as a promising method to structural medification of the graphite toproduce expanded and
exfoliated graphite. Electrochemical exfoliadon can be performed at reom temperature within a
shorter period with beter efficiency. Hence, it is 2 more cost-effective and environment-friendly
method that consumes lesz energy compared to mechanical and thermal exfoliation methods
However, detziled information on the imvestzations of electpéchemical exfoliation of wein graphite are
limited. Therefore, this smdy aims to imestigate the possibility of produring expanded graphite from
5ri Lankan vein graphite using electrochemical exdolition. Eledrochemical exfolizton of graphite rod
{1 cm x 10 cm), cut from the vein graphite was carried oot using 1 mel dm-= Na:50s as an electralyte
and a Prrod as a reference electrode under 10W DC val=ge, for 30 minutes, The developed materizls
were characterized by X-ray difracbometer (RigalaiilGma [V, Cu K. radistion], Raman spectroscopy
(Renishaw [nvia, 514 nm laser), partide size analyzer (Horiba Manopartica 5Z-100), and Fourier-
transform infrared spectroscopy [Thermoscientfic Nicolet is 50, KBr pellet method), Crystallegraphic
characterization using X-ray diffractometry pevealed that the interlayer spacing of graphite had
increased from (.3335% nm to 033286 nm after the elecrochemical exfoliation proocess, The ratio of
the intensity of the D peak and G peak (1=/1c) of Raman specoroscopy was used to estimare the average
defect density on the graphite surface after the' electrechemical exfoliation, 1p/Ic of the edze plane of
the graphite increased from 043 to 127 after the exfoliztion, Similarly, the [o/1; of the basal plane of
the graphite increased from 0,17 toodh96. This reveals that the average deferct density on the graphite
edge and basal surface ingreased after the electrochemiral exfoliaton, Fartide size analysis of
expanded graphite was calculated by using the laser diffraction methed. A median particle size of
11394 nm and pohydispersity index valoe of 0.941 were reparted for the exfoliated sample. Fourder-
ransform infrared specroscopy analysis confirmed the oddaton of the graphite doe to
elecrochemical exfoliation. Therefore, this smdy reveals the potertial of producing expanded graphite
loy electrochemics] exfaliation of vein graphite using MNa 50, as an electrolyte. Further, material
characterization and.opidimization of parameters such as electrolyte concentration and DC voltage, are
currently undergoing o obtain expanded graphite for the investigatons in intended rechargeabls
battery applications.
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