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The vast majority of attention among theoretical and experimental researchers has been focused on graphene due to its 
potential applications in electronic devices. Fabricate of high quality graphene is a great challenge because graphene 

sheets are extremely affected by external factors. Cognition of external factors plays an important role in the manufacturing 
process of graphene sheets. Moreover, identification of these factors to the manufacturing of high quality graphene sheets is too 
important. Therefore, we select and investigate ultrasonic waves and temperature as an external factor in this research. In order 
to fabricate graphene sheets, we used exfoliation electrochemical method. Firstly, we applied ultrasonic waves and temperature 
factor to homogenize the electrolyte of the first sample (S1). It has been fabricated by using 420 W ultrasonic waves. In the next 
step, we heated the second sample (S2) up to 100°C with the aid of heating stirrer. Finally, our fabricated samples are studied 
thoroughly by using Fourier transform infrared spectroscopy (FTIR), ultraviolet-visible (UV-VIS), x-ray diffraction (XRD), 
energy-dispersive x-ray spectroscopy as well as scanning electron microscope (EDX and SEM) and transmission electron 
microscopy (TEM). As a result, we discovered that ultrasonic waves play an important role in declining the oxygen group rate 
in graphene. Furthermore, the applied heat leads to increase of the carbon/oxygen ratio and size reduction of the graphene 
sheets. The results show that ultrasonic waves and temperature have positive and negative effects on some features of graphene 
sheets.

Figure 1: Ultrasonic waves and temperature effects on graphene structure fabricated by electrochemical exfoliation method. (a) SEM image of sample S2. (b) 
SEM image of sample S1. (c) XRD of sample S2. (d) XRD of sample S2. (e) Electrochemical exfoliation method setup
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