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Abstract

In this work, graphene oxide (GO) and nitrogen-doped graphene oxide (NGO) were
synthesized by Hummer method. Synthesized GO and NGO were mixed with zinc oxide by
hydrothermal method (referred as to ZnO-GO and ZnO-NGO, respectively). The morphology,
nanostructure, functional group, element composition and crystallinity of synthesized samples were
analyzed by scanning electron microscopy (SEM), transmission electron microscopy (TEM), X-ray
photoelectron microscopy (XPS), Fourier transform infrared spectroscopy (FT-IR), and X-ray
diffraction (XRD). The SEM and TEM results show the wrinkled-structure of GO. The flake-like
structure of ZnO with average size of 465 pm were randomly stacked on the surface of GO layer. The
XPS result show that doping content of nitrogen in NGO was 7.2 at.%. The gas sensor-based on ZnO-
GO and ZnO-NGO were detected to nitrogen dioxide gas (NO,) and carbon monoxide (CO) in the range
of 50 to 200 parts per million (ppm) at room temperature to 75 °C. The sensitivity of ZnO-GO to 100
ppm NO, gas at room temperature, 50 °C and 75 °C were 0.00 %, 11.11 % and 49.71 %, respectively,
while the sensitivity of ZnO-NGO was 19.22 %, 81.74 % and 92.73 %, respectively. The resistance of
Zn0O-GO and ZnO-NGO sensors decreased after NO, exposure. This results imply that the majority
material for sensing is GO and NGO. Moreover, the sensitivity of ZnO-NGO sensor is higher than that
of ZnO-GO because the defect site from nitrogen doping enhance the adorsption of gas molecule onto
GO, resulting in an increase in the sensitivity. The results imply that synthesized ZnO-NGO hybrid

materials could be used in gas sensor devices.
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