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A Study on the Effect of Dispersion Process in Hydrothermal
Synthesis of a-MoO3; Nanorods
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Abstract The hydrothermal synthesis method is widely used to synthesize various nanostructured
materials such as nanowires, nanorods, nanosheets, and nanospheres. Molybdenum trioxide (MoQ3) is a
n-type semiconductor used in sensors, lithium ion batteries (LIBs), supercapacitors, and photocatalysts.
In this study, the effect of dispersion process in the hydrothermal synthesis of MoO3 nanorods (NRs) was
investigated. To synthesize the MoOs; NRs, a precursor of AHM (Ammonium Heptamolybdate
Tetrahydrate) was dissolved in deionized water using two different dispersion methods. Nitric acid was
added to the above reaction solution for 10 minutes with stirring. The solution was transferred to a
Teflon-lined autoclave, and a hydrothermal synthesis was carried out at 180 °C for 24 hrs. The
precipitate was filtered using a micro-membrane and dried in a vacuum oven. The morphology of the
synthesized MoOs; NRs was analyzed using a field emission scanning electron microscope. The
crystallographic properties of the MoOs; NRs were characterized by X-ray diffraction, Raman
spectroscopy, and transmission electron microscopy. According to the analyses, the a-MoO3; NRs were
synthesized uniformly using the ultrasonic dispersion method. On the other hand, the MoO3; NRs were
synthesized as a mixed phase of a-MoO3; & h-MoOs3 or irregular-sized h-MoOs NRs using the stirring
dispersion method. The uniform a-MoO3; NRs synthesized using the ultrasonic dispersion method are
expected to be used to fabricate the anode material for LIBs.
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Fig. 1. Schematic diagram of the a-MoOj3; nanorods
synthesis mechanism
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Fig. 2. Synthesis process of molybdenum trioxide
(MoO3) nanorods using a (a) stirring machine
and (b) ultrasonic dispersion machine
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Fig. 3. FE-SEM images of molybdenum trioxide
(MoOs) nanorods using a (a), (b) stirring
machine and (c), (d) ultrasonic dispersion
machine
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Fig. 4. X-ray diffraction patterns of molybdenum
trioxide nanorods (a) h-MoO3; & a-MoOs
mixed phase, (b) h-MoOs single phase, and
(c) @-MoOs single phase
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