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Steady-state PL spectra — charge recombination suppression
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Studying the Role of Interfacial Synergy in a
Chitosan/ZnO Nanocomposite for Enhanced Charge
Transfer and Improved Photocatalytic Activity in the

Removal of Cationic Dyes under Visible and Ultraviolet
Irradiation

Fatemeh khodaei!, Mohammad Yari !, Omid Moradi® *, Massoumeh Sayadian?,
Mehrnoosh Khaleghian!
!Department of chemistry, Isl.C., Islamic Azad University Islamshar, Iran
2 Department of Chemistry, ShQ.C., Islamic Azad University, Shahr-e Qods, Iran

/Abstract \

In this study, chitosan/ZnO nanocomposite was synthesized via the co-precipitation
method and characterized by FTIR, XRD, SEM, EDX, BET, and PL. A specific surface
area of 38.2 m?/g, pore volume of 0.124 cm?®/g, and pore diameter of 10.8 nm, along
with a type IV isotherm, confirmed the mesoporous nature. The removal performance
of methylene blue (MB) and malachite green (MG) was evaluated at a high
concentration of 500 mg/L under UV and visible light irradiation, achieving 91-93%
efficiency under optimal conditions. Kinetics revealed that the pseudo-first-order
model was more suitable for three systems, while the pseudo-second-order model fitted
MB-Vis better. Equilibrium data were consistent with the Langmuir model. Recycling
over four cycles demonstrated stability above 80%. The decrease in PL intensity from
98 to 27 relative units indicated reduced electron-hole recombination and improved
charge separation. Scavenger tests confirmed the dominant role of superoxide radicals
under UV and the photosensitization mechanism under visible light. The novelty of this
research lies in providing a quantitative framework to distinguish the adsorption

- oliliad)
contribution from photocatalysis, identifying active species under both irradiation
spectra, and evaluating performance at concentrations close to real wastewater.
=
Keywords: Chitosan/ZnO nanocomposite; photocatalysis; cationic dyes;
! synergistic effect; water treatment. /
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