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Abstract:

This study aims to evaluate the potential use of waste gypsum boards as an eco-friendly
adsorbent material for the removal of two colored organic dyes - Congo Red (CR) and
Methylene Blue (MB)- from aqueous solutions. The research aligns with sustainability
principles by promoting the efficient recycling of industrial waste. The treated gypsum
material was subjected to chemical and physical characterization using Fourier Transform
Infrared Spectroscopy (FTIR) to identify surface functional groups, and X-ray Diffraction
(XRD) to analyze its crystal structure. The adsorption efficiency of Congo red and methylene
blue dyes on gypsum was studied using 0.7 g of the adsorbent material. Experiments were
conducted at a constant temperature (25°C) and neutral pH (pH = 7), with contact times
ranging from 20 to 140 minutes. The study included specific dye concentrations: 5, 15, 20, 25,
and 50 ppm for Congo red, and 1, 2.5, 5, and 7.5 ppm for methylene blue. The results showed
that the highest removal efficiency for Congo Red was 76.03% at a concentration of 5 ppm,
while the highest removal efficiency for Methylene Blue reached 82.30% at a very low
concentration of 1 ppm. These results reflect the high effectiveness of recycled construction
gypsum in removing organic dyes from water, particularly at low concentrations, highlighting
its potential use as an efficient, economical, and sustainable adsorbent material for treating

dye-contaminated industrial wastewater.

Keywords: Adsorption efficiency (CR & MB dyes), Gypsum board waste, Industrial
wastewater treatment, Organic dye removal, Sustainability and recycling
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