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Introduction Results
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major threat to aquatic ecosystems due to their toxicity,
chemical stability, and resistance to biodegradation. In this
context, our study proposes an eco-friendly alternative by 80 o 61 Pseudo-first- Pseudo-second- Oexp
using Moroccan Prickly Pear Cactus Peel (MPPCP), 70 ol order order (mg/g)
untreated agricultural waste, as a natural adsorbent. Through 60 g & System 9e Ky R? Ge K, R?
Kinetic, isotherm, and thermodynamic investigations, we E;, - 5 mg (mg/g) | (min) (mg/g) | (9-mg™
assess its adsorption performance for the competitive removal 1 T ..,x;:f" min™)
of Acid Blue 113 and Congo Red dyes. This work supports E 0 2 ™3 *_,..-*;:If--' 4 ABL13(with CR) AB113 (with CR) | 60.70 | 0.085 | 0.926 | 13.45 | 0.0035 | 0.995 | 12.45
.. . . 3 1 L .
key principles of green chemistry by promoting waste g % = gk e CRiwith ABLL3 CR (with AB113) | 21.24 | 0.072 | 0.961 | 9.63 |0.0097 | 0.996 |  9.00
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treatment technologies. 20 t;:f" « Pseudo-second order (PSO) model best describes the adsorption of AB113
0 o— and CR onto MPPCP, and ge,calc = ge,exp, indicating chemisorption may be
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* In Single SyStemS, AB113 was more o Adsorption Capacity increased SyStem qL(mg/g) KL(L/mg) R2 1/n Kf(mg/g) R2
efficiently adsorbed (14.05 mg/g) than sharply for both dyes as initial AB113 alone 34.13 102 0.967|0.7/8 0.543 0.977
« The overall decrease in adsorption « The increase in dye removal is AB113 (withCR) | 22.42 3.2*10%2 [0.946| 0.735 0.869 0.977
compared to single systems confirms a attributed to a greater driving force CR (withAB113) | 40.48 | 8.12*103 [0.970| 0.960 0.297 0.982
go;npetltl[\r/]e teﬁZCt for active sites for mass transfer Dbetween the « Both isotherm models confirm MPPCP’s strong affinity for anionic dyes.
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MPP?:q;aach:gszz hi:;ak:: [aczllnsoréti.oﬁ .fo); ] evidenced by higher R2 values. This suggests heterogeneous adsorption sites
1 k.. and multilayer adsorption behavior when both dyes are present.
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