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Figure S1. Fitting plots of Langmuir (a), Freundlich (b), and Dubinin—Radushkevich (c) isotherms for dye adsorption
onto CH
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Figure S2. Fitting plots of pseudo-first-order (a), pseudo-second-order (b), and Weber-Morris (c)
kinetic models for dye adsorption onto CH
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Data Set 810103 d  Acquired On: 2025/ 9/ 3 12:21:48
Source: Mg Pass Energy: 20 Energy Step 0.100 eV
Total Acqu Time 14 mins 2.800 s (2800.0 ms x 1 x 301)
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210103 23457 LF(0.7,1.850,130) 2858680 8615
1 23088 LA(153243) 141730 427
53054 LA(1.53,243) 17830 018
14 531 96 LA(153.243) 310358 3.8
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Figure S3. X-ray photoelectron spectroscopy (XPS) of the Cl1s binding energy (284.57 and 289.88
eV) of cocoa husk—derived activated carbon
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Data Set 810103 d  Acquired On: 2025/ 9/ 3 12:21:48
Source: My Pass Energy: 20 Energy Step 0.100 eV
Total Acqu Time 14 mins 2.800 s (2800.0 ms x 1 x 301)
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Figure S4. X-ray photoelectron spectroscopy (XPS) of the Ols binding energy (530.54;
531.96 and 533.46 eV) of cocoa husk—derived activated carbon



