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S1. Characterization techniques 

	The ZEISS EVO 15 electron microscope obtained scanning electron micrographs (SEM) of the samples after different metalizing samples with a layer of gold at 18 mA for 360 s using a Biorad E5200 device.
	The functional groups in RHA_600, Na2SiO3, and Na2SiO3-CTAB were studied by Fourier Transform Infrared (FTIR) analysis using a Tensor 27 spectrometer (Bruker) with a ZnSe crystal on the plate wavenumbers ranging from 500 to 4000 cm-1. For each spectrum, 20 scans were recorded with a resolution of 4 cm-1.
	Differential Scanning Calorimetry (DSC) and Thermogravimetric Analysis (TGA) of the samples were performed with a DSC - 131 Setaram at a temperature range of 20°C to 500°C with a heating rate of 10°C/ min.
	The zeta potential of RHA_600, Na2SiO3, and Na2SiO3-CTAB dispersions was measured by electrophoretic light scattering (ELS) combined with phase analysis light scattering (PALS) using a Malvern zeta sizer Nano ZS setup. The measurements were carried out with suspensions of 0.1 g of different adsorbents in 10 mL of Milli-Q water.
	The pH at the point of zero charge (pHpzc) of RHA_600, Na2SiO3, and Na2SiO3-CTAB was determined by the solid addition method [27]. First, the pH value of each sample was determined using a Consort C 863 multi-parameter electronic analyzer. Next, the initial pH value (pHi) of 50 mL of 0.1 mol L-1 NaNO3 solution was adjusted in pH 2 - 12 using 0.1 mol L-1 NaOH and HCl. Then, 0.1g of each sample was added and stirred for 30 minutes in each 100 mL conical flask and allowed to stand for 48 hours to reach equilibrium at room temperature (283°) C. After this period, these solutions' final pH (pHf) was measured, and the pHpzc was found at ΔpH = 0 from a plot of (pHf − pHi) versus pHi.



S2. Mathematical approaches for NGB and CR adsorption
The kinetic and equilibrium data's fitness was done using nonlinear methods, which were evaluated using the Simplex method and the Levenberg–Marquardt algorithm using the fitting facilities of the Microcal Origin 2021 software. The suitableness of the kinetic and equilibrium models was evaluated using the adjusted determination coefficient (R2adj) and the standard deviation(SD).
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In the above equations, qi, model is the individual theoretical q value predicted by the model; 
qi, exp is individual experimental q value;  is the average of all experimental q values measured; n is the number of experiments; p is the number of parameters in the fitting model.
[bookmark: _Hlk117364863]	The values of R²adj and SD will be presented to compare different models of kinetics and equilibrium presented in this work. The best-fitted model would present R²adj closer to 1.000 and lower values of SD. 
	Pseudo-first-order, pseudo-second-order, Avrami, and Boyd models were used to fit the kinetic data. The mathematical equations of these respective models are below.
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Where t is the contact time (min); qt, and qe are the amount of adsorbate adsorbed at time t and the equilibrium, respectively (mg g-1); k1 is the pseudo-first-order rate constant (min-1); k2 is the pseudo-second-order rate constant (g mg-1 min-1), kAV is the Avrami constant rate (min-1), and nAV is the Avrami exponent.
Langmuir, Freundlich, and Liu's models were employed to analyze equilibrium data. Equations 7, 8 and 9 show the corresponding Langmuir, Freundlich, and Liu models.  
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Where qe is the adsorbate amount adsorbed at equilibrium (mg g-1); Ce is the adsorbate concentration at equilibrium (mg L-1); Qmax is the maximum sorption capacity of the adsorbent (mg g-1); KL is the Langmuir equilibrium constant (L mg-1); KF is the Freundlich equilibrium constant [mg.g-1.(mg.L-1)-1/nF]; Kg is the Liu equilibrium constant (L mg-1); nF and nL are the exponents of Freundlich and Liu model, respectively, (nF and nL are dimensionless). 
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