One-pot synthesis of zinc oxide nanoparticles via chemical precipitation for bromophenol blue adsorption and the antifungal activity against filamentous fungi
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SUPPLEMENTARY INFORMATION
Adsorption isotherm modeling
The isotherm modeling of BRB adsorption onto the prepared ZnONP was studied by the Langmuir, Freundlich, Temkin and Flory Huggins models, given respectively 1:





Where KL (L/g) is the Langmuir constant corresponding to the bonding energy, qL (g/g) is the maximum monolayer adsorption capacity, Co (g/L) represents the initial BRB concentration, while Ce (g/L) is the BRB concentration at equilibrium. The Freundlich parameter KF (L/kg) is the sorption intensity, n is the adsorption capacity, while the Temkin constants A (L/g), and B corresponds to the binding energy and heat of adsorption respectively. The symbols nFH and KFH are the Flory Huggins constants and θ = [1 – (Ce/Co)] represents the uptake surface coverage.

Sorption kinetics
The process kinetics of BRB adsorption onto ZnONP was study by the Pseudo-first-order , Pseudo-second-order, intraparticle diffusion and Liquid film diffusion models given respectively 2:





Where qt (g/g) is the ZnONP adsorption capacity at a time t (min), KI, (min-1), K2 (g/g min), Kd (g/g min-1/2) and KFD are the rate constants of the pseudo-first order, pseudo-second-order, intraparticle-diffusion and liquid film diffusion models respectively. The intercept (C) of the ID model depicts the presence of boundary layer diffusion, while F represents the fractional equilibrium attainment of the liquid film diffusion model.
Sorption thermodynamics
The thermodynamic parameters of BRB uptake onto the synthesized ZnONP were determined to evaluate the spontaneity, disorderliness, and nature of adsorption by the application of the following equations 3:  


Where ∆Ho, ∆Go, and ∆So depicts the enthalpy, free energy, and entropy changes, respectively, Kc is the sorption equilibrium constant, T (K) is the absolute temperature and R (8.314 J/mol K) is the universal gas constant. 
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