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S1. Kinetic models 
The concentration decrease of phosphate and sulfate in the solution was analyzed to determine the removal process over time. In order to describe the removal kinetics, two mathematical models were applied to the experimental data: the Lagergren pseudo-first-order kinetic model (LPFOM) and the pseudo-second-order kinetic model (PSOM). The adsorption capacity of phosphates and sulfates over time and at the equilibrium, qt, e (mg*g-1), was calculated by Eq. S1: 
	
	
	(Eq. S1)


where Ci and Ce, t (mg*L-1) are the sulfates or phosphates concentrations at initial, and at over and equilibrium time, respectively, V (L) is the solution volume used, and W (g) is the mass of adsorbent used. 
Langmuir and Freundlich's adsorption isothermal models were used to complete the description of the adsorption mechanism involved in the sulfates and phosphates removal. The maximum adsorption capacity (Qm) and the removal efficiency percentage were calculated for each contaminant using the obtained isothermal data. 
In addition, the removal efficiency (RE) was calculated for each contaminant concerning each Ci using the maximum sorption capacity (Qm) obtained from the isothermal model results. The RE percentage was determined using the equation:
	
	
	(Eq. S2)


· Lagergren first-order and pseudo-first-order kinetic model (LPFOM): this model suggests that the adsorption occurs through diffusion in the interface, based on the assumption that the adsorption rate is directly proportional to the difference in saturation concentration and the amount of solid uptake with time [1]. The model can be used in the following linear form:

 				(Eq. S3)

where qe and qt (mg*g-1) are the adsorption capacity at equilibrium and at the time (t), respectively; k1 is the equilibrium rate constant (min-1).
· [bookmark: _Hlk176997288]Second-order and pseudo-second-order kinetic model (PSOM): this model assumes that the rate-limiting step is mainly chemisorption, however, physisorption could co-occur. The adsorption rate depends on the adsorption capacity, not the adsorbate concentration [1,2]. The pseudo-second-order kinetic model can be expressed as follows:
with    			(Eq. S4)
                               
where h is the initial sorption rate (mg*g-1*min-1), qe and qt are the adsorption capacity at equilibrium and at the time (mg*g-1), t is the time (min), and k2 is the equilibrium rate constant (g*mg-1*min-1).


Figure S1. Curves of phosphates removal at different Cis: a).300, b) 500, c) 700, and d) 900 mg*L-1.
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Figure S2. Kinetic model curves of phosphates removal: a) LPFOM, and b) PSOM.


Figure S3. Curves of sulfates removal at different Cis: a).300, b) 500, c) 700, and d) 900 mg*L-1.
[image: ]
Figure S4. Kinetic model curves of sulfates removal: a) LPFOM, and b) PSOM.

S2 Isothermal models 
· Langmuir model: this model assumes that the adsorbent and the adsorbate are in a dynamic equilibrium, the surface is majority homogeneous, the adsorption occurs in a monolayer process, there is no lateral interaction between adsorbed molecules, and the adsorption is reversible. The model is represented in the following equation:
				(Eq. S5)
where Qm (mg*g-1) and Ce (mg*L-1) are the maximum adsorption capacity and the concentration at equilibrium, respectively, and KL is the Langmuir constant, which represents the energy of adsorption or the equilibrium constant of adsorbate-absorbent equilibrium (L*mg-1) . The adsorption characteristics of the Langmuir isotherm can be explained in terms of a dimensionless constant RL (separation factor), which is defined as follows:
 						(Eq S4)
The RL factor indicates if the adsorption process is favored or not. If 0 < RL < 1, adsorption is considered favorable, irreversible for RL=0, unfavorable for RL > 1, and linear adsorption when RL=1.
· Freundlich model: it can describe nonideal, multilayer, reversible adsorption in a heterogeneous surface. The isotherm model assumes that all the adsorption sites have different binding energies and follow an exponential-type function, which is close to the real situation. The empirical equation represents it:
 					(Eq. S6)
where Ce is the equilibrium concentration of the adsorbate (mg*L-1). KF and 1/n are the Freundlich constants representing the adsorption capacity and intensity, respectively. The value of 1/n gives characteristic information regarding the adsorption process. When 0<1/n<1, the adsorption is considered favorable, whereas if 1/n > 1 is cooperative or unfavorable (weak interactions) and is irreversible at 1/n = 1 [3,4].
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Figure S5. Isothermal model curves of phosphates removal: a) Freundlich, and b) Langmuir.
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Figure S6. Isothermal model curves of sulfates removal: a) Freundlich, and b) Langmuir.
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