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Abstract

In this article, the production of high-quality thin-layer graphene using the liquid-phase exfoliation method has
been investigated. The step probe was designed using COMSOL Multiphysics. The diameter of the reaction
vessel and the distance of the probe tip from the bottom of the vessel were studied in relation to graphene
production. The diameters of the containers used were 60 mm, 75 mm, and 85 mm, while the distance of the
probe tip from the bottom of the container varied from 20 mm to 50 mm. Initially, the effect of acoustic pressure
in each container was simulated. The highest acoustic pressure difference obtained in the simulation was
7.74x107 Pa for a container with a 60 mm diameter and a probe-to-bottom distance of 50 mm. The results of
ultraviolet-visible spectroscopy of the samples indicated the presence of a higher amount of graphene, with a
peak at 266 nm. Using the Beer-Lambert law, the concentration of the produced graphene was estimated to be
approximately 0.13 g/L. SEM and TEM analyses confirmed the production of few-layer graphene with good
guality. Finally, Raman spectroscopy was used for complementary characterization of the samples. The
L.D/I_G ratio was found to be approximately 1.02, confirming the successful production of few-layer graphene
in this study.
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