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RESULTS & DISCUSSION

INTRODUCTION & AIM

The continuous release of synthetic dyes such as potassium indigotrisulfonate (ITS), into
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industrial effluents poses a significant environmental threat because of their persistence, 0 c—cco
toxicity, and resistance to conventional treatment methods .These dyes contribute to water %M . ; ;
pollution, disrupt aquatic ecosystems, and can present potential health risks to humans. ){-\CU
Developing efficient and sustainable removal methods is therefore essential to minimize their
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environmental impact [1,3].
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In this study, chitosan (CTS), a naturally derived, biodegradable, and non-toxic polysaccharide,
Figure 2: FTIR spectra of the base materials: a) Acetic Acid, b) Chitosan (CTS), c) CTS solution 1.5% AA and d) CTS film 1.5% AA.

was investigated as an eco-friendly material for dye removal. CTS is known for its high
adsorption capacity, biocompatibility, and ability to form stable films through its amino and
hydroxyl functional groups . These functional groups facilitate electrostatic interactions and
hydrogen bonding with dye molecules, making CTS an effective adsorbent for pollutant
removal [4-6]. Here, CTS-based films were designed and optimized for the adsorption and

photodegradation of potassium indigotrisulfonate (ITS) from both ultrapure and real
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wastewater samples.

(a) (b) Figure 4: CTS film immersed in

Figure 3: a) CTS hydrogel 1.5% AA, b) CTS film
on PE plate in ambient temperature.

The work focuses on preparing CTS hydrogels using different concentrations of acetic acid indigo water samples received

from partner company.

(AA) solutions (0.05%, 1.5%, and 3%) to identify the most effective film composition and
drying conditions. The main objectives were to produce homogeneous, transparent, and

detachable films, test their adsorption efficiency toward ITS, and assess their behavior under

UV irradiation to explore a dual adsorption—photodegradation mechanism.

METHOD

Chitosan (CTS) was dissolved in acetic acid (AA) solutions of 0.05%, 1.5%, and 3%, and stirred — | , : -
ITS + CTS=>ITS-CTS After 1 hour immersion 2h UV-vis exposure Complete

for 3 hours in sealed vials at room temperature to obtain homogeneous hydrogels. The
Decolouration

hydrogels were then cast on different substrates—glass slides, watch glasses, and
polyethylene (PE) sheets—to identify suitable drying conditions. CO N CI_U S I O N

* Films dried on glass and watch glass at 73°C for 35 minutes adhered irreversibly, while

Biodegradable chitosan (CTS) films were successfully developed for the efficient removal of

those cast on PE sheets and dried at ambient temperature formed uniform, transparent, indigo carmine (IC) from water and wastewater. The optimized 1% CTS—-1.5% acetic acid film

and detachable layers. The optimized composition, 1% CTS in 1.5% AA, was used for cast on polyethylene showed excellent stability, transparency, and rapid dye adsorption.

subsequent experiments. Complete decolorization occurred within one hour, followed by UV-induced photodegradation
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Fourier-transform infrared (FTIR) spectroscopy (400-4000 cm™) was employed to study of the adsorbed dye. These results confirm a dual adsorption—photodegradation mechanism

the functional groups and structural interactions among CTS, AA, the hydrogel, and the

dried CTS—1.5%AA/PE film.

and demonstrate the potential of CTS films as low-cost, eco-friendly materials for sustainable

wastewater treatment.

* For adsorption testing, ITS solutions (16 mg/mL) were prepared in ultrapure water and
secondary-treated wastewater supplied by Aquasoil Company (ltaly). The CTS films were FUTU RE WORK / REFERENCES

immersed in both solutions under ambient conditions, and dye removal was monitored

Future work will focus on optimizing CTS film reusability, biodegradation, and large-scale
visually and spectroscopically. application for sustainable wastewater treatment.
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