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Abstract: Flower-like MoS, nanoparticles have been synthesized through a hydrothermal method which using MoOs
and Na,S as precursors reacting in 230°C for 6 h. MoOj; works as the source of molybdenum for the reaction, and Na,S
provides sulfur, it also works as the reducing agent of this reaction. The reaction product is characterized by X-ray dif-
fraction (XRD), scanning electron microscopy (SEM) and Raman. The flower is composed of tens to hundreds of sets
whose average diameter is 200 - 300 nm, the ultra-thin nanosheets of 5 - 10 nm in thickness is radioactive growth in all
directions from a center. The influence of the reaction temperature and the concentration of hydrochloric acid on the
formation of the flowers was evaluated. The optimal experimental conditions were determined as follows: reaction
temperature of 230°C, 0.4 mol/l HCI and reaction time of 6 h. The result shows that using this method to synthesize
flower-like MoS, nanostructure has many advantages: pure crystal phase, no impurities, less time for reacting, and low
requirements of experimental conditions. The possible reaction route is discussed in this paper.
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Table 1. The reaction conditions of MoS, and product composition

& 1. MoS, i 5 Bz #4017~ R A%

NaS, KB RN
No. MO om0 (Y MO R i
(®) © M
1 0.135 1.5 15 0.3 230 6
2 0.135 1.5 15 0.4 230 6 MoS,
3 0.135 1.5 15 0.5 230 6 MoS,
4 0.135 1.5 15 0.6 230 6 MoS,
5 0.135 1.5 15 0.7 230 6
6 0.135 1.5 15 0.4 210 6
7 0.135 1.5 15 0.4 180 6
8 0.135 1.5 15 0.5 210 6
9 0.135 1.5 15 0.5 180 6
10 0.135 1.5 15 0.6 210 6
11 0.135 1.5 15 0.6 180 6 -
5
g
)
E
=
=
g .
=
o ® b
a
T T T T T T T T v T T
10 20 30 40 50 60 70

2 theta

Figure 1. XRD patterns of the MoS, nanoparticles synthesized in
the HCl solution with the concentration of: (a) 0.4 mol/l; (b) 0.5
mol/l; and (c) 0.6 mol/l
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Figure 2. SEM images of the MoS, nanoparticles synthesized in 0.4
mol/I HCl solution
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Figure 3. SEM images of the MoS, nanoparticles synthesized in 0.5
mol/I HCl solution
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Figure 4. SEM images of the MoS, nanoparticles synthesized in 0.6
mol/I HCl solution
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Figure 5. Raman patterns of the MoS, nanoparticles synthesized in
the HCI solution with the concentration of: (a) 0.4 mol/l; (b)
0.5mol/l; and (c) 0.6 mol/Il
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