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Study of the optical properties of (ZnO1-x:CNTsx) films prepared
using the thermal spray technique
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Email: an230062pep@st.tu.edu.igq
Abstract:

In this research, the optical properties of pure (ZnO1-x:CNTsx) films doped with car-
bon nanotubes (CNTs) at different weight ratios (0.3) % were studied. These films were
deposited on glass substrates at (400)°C and had a thickness of (300+50) nm using the
chemical spray thermosetting technique. The results of the optical tests showed a decrease
in the absorbance values with the addition of carbon nanotubes, while an improvement in
the crystal structure and a reduction in surface defects were observed in the doped films.

The results also showed a decrease in the transmittance values of the doped films,
reaching less than (10) %, especially in the wavelength region below (300) nm. The opti-
cal energy gap (Eg) recorded a value of (3.85) eV for the pure films, While it increased to
approximately (3.9) eV after doping with (0.3)% carbon nanotubes, indicating a change
in the Fermi level and an improvement in electron transport.

The results also showed a decrease in the extinction coefficient (k) and an increase in
the reflectivity of the doped films, attributed to the increased opacity resulting from the
addition of carbon nanotubes. These improvements in optical properties suggest the po-
tential use of these films in optoelectronic device and solar cell applications.

Keywords: Carbon nanotubes, zinc oxide, chemical spraying, optical properties.
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