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Supplementary Information:





Table S1 Models of adsorption isotherms for the Mn and Fe ions uptake by Be/CNTs@Alg nanocomposite material
	Kinetics model
	Non-linear format
	linear format
	Variables
	Refrences

	

Pseudo first     
Order
	

qt = qe (1-e-k1t)
	

ln (𝑞𝑒 − 𝑞𝑡) = ln 𝑞𝑒− 𝑘1𝑡
	𝑞𝑡 (mg/g): The concentration of Mn and Fe in one gram of the Be/CNTs@Alg nanocomposite material at a given time in minutes.
𝑞𝑒 (mg/g): the capacity of the sorption of   Be/CNTs@Alg nanocomposite material at equilibrium.
𝑘1 (g/mg min): First-order rate constant for adsorption.
qe(Calculation) =  EXP(intercept), K1: - slope
	


(Lagergren S 1898)



	
Pseudo second order
	


	


	qt (mg/g):  The concentration of Mn and Fe in one gram of the Be/CNTs@Alg nanocomposite material at a given time in minutes.
𝑞𝑒 (mg/g): the capacity of the sorption of   Be/CNTs@Alg nanocomposite material at equilibrium.
k2 (g/mg min): Second-order rate constant for adsorption.
qe(calc.)= 1/slope, k2 = (slope) 2/intercept 
	

(Ho and McKay 1999)


	

Intraparticle diffusion

	


qt = Kdiff √t + C
	



	qt (mg/g):  The concentration of Mn and Fe in one gram of the Be/CNTs@Alg nanocomposite material at a given time in minutes.
Kdiff (mg/g min0.5): intra-particle diffusion rate constant.
C (mg/g): indication of the border thickness layer.
Slope = kp, Intercept = C
	
(Weber Jr W J and Morris JC 1963)
























Table S2 Adsorption Thermodynamic models for Fe and Mn uptake by magnetic Be/CNTs@Alg nanocomposite material.
	linear format
	Variables
	Refrences

	

	(ΔH) Kj.mol: enthalpy change
 (ΔS) j.mol: entropy change
 R: constant of universal gas (8.314 J/mol·K)
qe (mg/g): ):  The concentration of Mn and Fe in one gram of the Be/CNTs@Alg nanocomposite material at equilibrium.
ce(mg/l): the equilibrium level of Mn or Fe.
	
(Van’t Hoff 1887)


	

	K: represents the steady-state rate
T is the temperature in Kelvin 
A is how frequently collisions occur in the right direction
Ea stands for activation energy (KJ).
R universal gas constant 8.314 J⋅K−1⋅mol−1
	






