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Abbreviations

HOPG: highly ordered pyrolytic graphite
GE: recycled graphite

HG: high purity graphite

CP: cathodic plasma process

VPE: vapor plasma envelope

EG: expandable graphite

PEGO: plasma-expanded graphite oxide
PEEG: Plasma electrochemically exfoliated graphene
DI: deionized water

EPEGO: exfoliated PEGO

NMP: N-methyl-2-pyrrolidone

MB: Methylene Blue

GSs: Graphene sheets

MoS,-DI: Exfoliation of solution of MoS, in DI water, without quenching.
MoS,-DIQ: Exfoliation of solution of MoS, in DI water, with quenching.
MoS,-KOH: Exfoliation of solution of MoS; in aqueous KOH, without quenching.
MoS,-KOHQ: Exfoliation of solution of MoS; in agueous KOH, with quenching.
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Abstract

The purpose of this work is to find out new approaches for one-pot synthesis
of graphite oxide and graphene by plasma electrochemical exfoliation of graphite
in a basic electrolyte solution in a short-reaction time with regards of
environmental friendliness, energy/time saving, and low cost. First of all, we
adopted a highly efficient cathodic plasma (CP) process in which the vapor plasma
envelope calorific effect provides instant oxidation and expansion of graphite for
producing plasma-expanded graphite oxides (PEGOs) from recycled graphite
electrodes (GEs) or high purity graphite (HG), within a reaction time of 10 min
without the need for strong oxidants or concentrated acids. X-ray diffraction, X-ray
photoelectron spectroscopy and Raman spectroscopy confirmed the dramatic
structural change from GEs or HG to graphite oxides after the CP process.
Furthermore, scanning electron microscopy and transmission electron microscopy
revealed that the graphite oxide possessed a spheroidal morphology, with
dimensions of 1-3 um, as a result of melting and subsequent quenching during the
plasma electrolysis process. We obtained a stable, homogeneous dispersion of
PEGOs in N-methyl-2-pyrrolidone after sonication and filtering of the centrifuged
PEGOs. We used these spheroidal graphite oxide particles as effective adsorbents
for the removal of pollutants (e.g., Methylene Blue) from aqueous solutions. These

PEGOs also served as good precursors for the preparation of graphite nanopletets.



Sequently, we have demonstrated a new and highly efficient plasma-assisted
electrochemical exfoliation method, involving a plasma-generated graphite cathode
and a graphite anode, for the production of graphene sheets from electrodes in a
basic electrolyte solution in a short reaction time. The AFM images revealed a
lateral dimension of approximately 0.5-2.5 um and a thickness of approximately
2.5 nm, corresponding to approximately seven layers of graphene, based on an
interlayer spacing of 0.34 nm. Additively, the influence of -electrolytic
concentration on morphological and structural properties of plasma-
electrochemically exfoliated graphene is investigated and presented. Finally, we
developed an efficient solution-based method for the production of few-layer MoS,
nanosheets through exfoliation of bulk MoS, compounds that were subject to
guenching in liguid N, and subsequent ultrasonication. AFM images of individual
nanosheets revealed that the thickness varied from 1.5 to 3.5 nm and the lateral

dimensions from 0.5 to 3.5 pm.
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