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SARAWUDH NATHABUMROONG : ENHANCEMENT OF
ELECTROCHEMICAL PROPERTIES OF GRAPHENE OXIDE BY VIOLET
LASER. THESIS ADVISOR : ASSOC. PROF. PRAYOON

SONGSIRIRITTHIGUL, Ph.D. 158 PP.

GRAPHENE OXIDE / VIOLET LASER

In this thesis, we have proposed two steps to enhance the electrochemical
properties of graphene oxide (GO) for use as supercapacitor (SC) electrode
material.Firstly, GO was reduced and doped with different concentrations of nitrogen by
using a simple hydrothermal method. The highest specific capacitance of 156 F g! was
reached for the prepared nitrogen doped reduced graphen oxide (N-rGO) with urea content
of 40% (w/v)compared to 25 F g™! for undoped. It was also found that it can maintain a
capacitive retention of 97% after charge-discharge for 10,000 cycles. The prepared N-
rGO samples were characterized by Raman spectroscopy, Fourier-transform infrared (FT-
IR), X-ray photoelectron spectroscopy (XPS). The results indicated the successful of
reduction and in corporation of nitrogen, including, quaternary/graphitic-N, pyridinic-N
and pyrrolic-N in the structure. This results in enhancing of the electrical conductivity,
wettability, and providing additional pseudocapacitive charge storage mechanism.

Secondly, the surface of N-rGO was irradiated with violet laser at a wavelength of
405 nm. This was performed by using our in-house laser scribing machine adapted from a
commercial 3D printer. After the surface irradiation, the highest specific capacitance was
enhanced up to a value of 214 F g}, 48% as compared with non-treated electrode. The

capacitive retention maintained at 94% after charge-discharge for 10,000 cycles



v

Moreover, enough intensity are controlled via applying voltage for 7-10.2 V and

increasing of repeating cycle of VLT to 5 cycles prefer to useful because characterization

showed surface exfoliation, higher d-spacing via scanning electron microscopy and X-ray

diffraction, surface transformation from amorphous to more crystalline state via

decreasing of Ip/I and Ip+/Ig, shifting of G band peak, more sp? hybridization state or

reestablishment of sp? after reduced oxygen functional groups and decrease disorder state

using X-ray photoelectron spectroscopy and Raman spectroscopy.

Moreover, these research methods could up scale to industry because there are not

changing other parts in traditional process, just add more part for manufacturing.

School of Physics

Academic Year 2020

Student’s Signature W

Sboxeg’ @

Advisor’s Signature

Co-Advisor’s Signature *
Co-Advisor’s Signature —

Co-Advisor’s Signature AT Taendidn






