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Abstract

In this study, the effect of doping with nitrogen, phosphorus, and sulfur on the structural and optical
properties of graphene oxide (GO) was investigated. Pure and doped GO samples were synthesized
using modified Hummers method and hydrothermal process. Structural characteristics were evaluated
using X-ray diffraction (XRD) and optical properties were studied by UV-Vis spectroscopy. XRD
results showed that doping leads to the disappearance of the GO (001) peak at 12.027° and the
emergence of a broad (002) peak in the 22-25° range, indicating a decrease in interlayer spacing from
0.72 nm to about 0.35-0.38 nm and partial restoration of the sp? network. The smallest interlayer spacing
was observed for phosphorus-doped GO (PGO). Optical investigations revealed an increase in bandgap
for doped samples compared to pure GO (1.75 eV), with values of 2.06, 2.04, and 1.88 eV for sulfur-
doped (SGO), nitrogen-doped (NGO), and phosphorus-doped (PGO) samples, respectively. The results
confirm that the type of dopant element plays a crucial role in tuning the structural and optical properties
of graphene oxide.

Keywords: Graphene oxide, Doping, Heteroatom, X-ray diffraction, Optical bandgap.
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