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The aim of the project, which was to produce carbon coated ZnO with controllable properties (thickness, size and surface
functionalization), was successfully achieved. Under this study, it was found that by using different surfactant materials with
different polarity, we could simultaneously control morphologies (diameter and length) of being synthesized ZnO nanorods
while being produced. For this study, 4 kinds of surfactants with different polarity were used: cetyl trimethylammonium bromide
(CTAB), sodium dodecyl sulfate (SDS), octaethylene glycol monododecyl ether (OGM), sulfobetaine 3-14 (SB). Average length
of the nanorods for CTAB and OGM were similar and equal to about 120 nm, while that of SDS was more than double of this
value (246 nm). Similarly, the diameter of the nanorods produced using CTAB and OGM were 28 and 26 nm, respectively,
while SDS-ZnO sample was the double of this diameter and equaled to 55 nm. We considered that charged Zn ions will strongly
interaction with the charged heads of surfactant materials, consequently, yielding purer ZnO sample. Because, strong interaction
between CTAB/SDS and the Zn ions suppresses aggregation of zinc atoms into bigger particles. On the contrary, non-polar and
zwitter-ionic surfactants lack strong interaction with Zn ions and could not suppress the aggregation of Zn ions into bigger
particles; as a result it yielded a mixture of ZnO and Zn.

High-resolution Transmission Electron Microscope observations revealed that the surfaces of the produced ZnO nanorods were
coated with carbon. Carbon is derived from the surfactant tale that consists of carbon chains. The thickness of the carbon layer on the
surface of ZnO nanorod formed using SDS was about 2 nm, while in case of CTAB was about 5 nm.

Functional groups such as -COOH (825 cm™), -NH, (1382, 1629 cm™), =C-CH, (1762 cm™), -C=N (2393 cm™), -CHO (2846
cm™) and ~CH group (2912 cm™") were successfully affixed to carbon coating of ZnO nanorods by treatment with HNOs nitric acid.

Visible absorption spectroscopy analysis of the synthesized ZnO nanorods showed a blue shift (about 0.19 e¢V) of absorption
peak (350 nm) comparing to that of the commercial sample. Photoluminescence spectrum of the sample at the room temperature
showed two peaks at 381 nm and 535 nm. Photocatalytic property of the synthesized ZnO nanoparticles was higher than that of
the commercial photocatalyst TiO, under the visible light. Within 1-hour irradiation with visible light, photocatalytic
decomposition of the methylene blue by ZnO nanorods was twice faster than the commercial photocatalyst.

Coating of ZnO nanorods with carbon is expected to increase its thermal stability, which in turn widens the application
possibility to even high-temperature environment. Also, coating ZnO with carbon makes it biocompatible and can extend its
application for interesting bio-medical applications.




