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impedance spectroscopy study of (1T/2H) mixed—phase molybdenum
disulfide nanostructures at room temperature (T=25°C) under the

influence of different electrical biasing voltages.
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Abstract:

In this research, molybdenum sulfide (MoS2) nanostructures were prepared from the
multiphase (2H/1T-MoS2) using the hydrothermal method. The prepared powder was
compressed into tablets for nodal impedance spectroscopy. X-ray diffraction (XRD)
spectroscopy showed that the tablet-MoS2 structure becomes crystalline, exhibiting a
crystallization peak characteristic of the (2H) phase and a peak for the mixed phase (2H/1T).
Also, through nodal impedance spectra, the frequency response was studied from low
frequencies (100 mHz) up to high frequencies (20 kHz) under different low voltage
conditions (V=1, 3, 5 volts). The results showed a decrease in the real section values of R(w)
in all three voltage conditions. This behavior indicates the dominance of the space charge
polarization mechanism at low frequencies. In the intermediate frequency range, X(w) has
maximum values and decreases in value. In the 5 kHz—20 kHz range for all applied voltages,
this behavior exhibits interlayer polarization at mid-frequency intervals. At high frequencies,
the endpoints form a slanted line rather than a regular curved line. This behavior indicates
activation of charge transport centers in the 1T phase, which explains the significant
decrease in resistance values. The diameter of the nodal impedance arcs also decreases with
increasing applied voltage.

Keywords: Molybdenum disulfide (2H/1T-Mo0S2), nodal impedance, X-ray diffraction (XRD),
real section R(w), crystalline layer polarization.
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