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Coffee waste was modified as a low-cost adsorbent for the adsorption of malachite green (MG) dye molecules. The coffee ground (CG) waste was modified using chemical activation by utilizing potassium hydroxide (KOH) and
hydrochloric acid (HCl). Optimization of operating parameters for preparation of MCG adsorbent to remove MG dye molecules was carried out using central composite design. Based on Response Surface Methodology, the optimum
process conditions obtained was at pH 7.3, contact time of 6.9 hours and adsorbent dosage of 0.2 g while the maximum MG dye removal percentage was 85.02 % and adsorption capacity of 1.65 mg/g. The MCG was characterized in
terms of surface area, surface morphology, surface chemistry and elemental analysis by using Brunauer—Emmett—Teller (BET), Fourier transform infrared spectroscopic (FTIR), scanning electron microscopic (SEM) and CHNS analyzer.
MCG showed a better characterization result compared to untreated CG. The effect of initial dye concentration, contact time, solution pH and adsorbent dosage for adsorption of MG dye was investigated for equilibrium and kinetic study.
Freundlich isotherm model was found perfectly fitted model to explain the adsorption behaviour of MG adsorption and pseudo second order model plot was best fitted by using linear regression analysis.
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