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Batch adsorption procedure
The solution pH of the dyes was varied to values of 2, 4, 6, 8 and 10 by the addition of measured volumes of either 0.1 M HCl or 0.1M KOH. Batch adsorption experiments were conducted by introducing 0.1g of the adsorbent to a pretreated 100 mL conical flask containing 30 mL of the solution at 300K. The influences of experimental pH, initial dye ions concentration, adsorbent doses of 0.1, 0.2, 0.3, 0.4 and 0.5 g, exposure times (30, 40, 60, 90,120, 150 and 180 min) and temperature (300, 313, 323, 333 and 343 K) were evaluated. In order to achieve proper temperature regulation, the 100 mL conical flasks were placed in a thermostated water bath. The evaluation of each of the stipulated parameter was carried out at the optimum conditions of contact time 120 min, pH 2, initial dye ion concentration 150mg/L, temperature 300K and adsorbent dose 0.1g. At the attainment of equilibrium for the sorption process, the contents of the flasks were centrifuged for 20 min at 4000 rpm, filtered and the amount remaining after adsorption was quantified using the UV-Visible Spectrophotometer operating at 425nm wavelength for tartrazine and 480 nm wavelength for sunset yellow. A calibration curve was prepared through which the unknown concentrations of dyes after adsorption were estimated by extrapolation. The underlisted equations were employed in the calculation of percentage and amount (in mg/g) of tartrazine and sunset yellow adsorbed respectively.
% Sorption = / ×100                              (1)
(2)
Where, is the quantity adsorbed,is the initial concentration of the dye ions, is the equilibrium concentration of the dye ions in the supernatant. V (L) is the volume of the solution and W is the adsorbent mass (g). 
Isotherm and Kinetic Modelling
Isotherms were applied using the Freundlich, Temkin, Langmuir and Dubinin-Radushkevich (D-R) models. The linear forms of these model are expressed respectively as:
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The Langmuir constants correspond to KL (L/mg) and qL (mg/g), while B and A (L/mg) depicts the Temkin heat of adsorption and binding energy, respectively. The Freundlich adsorption capacity and intensity correspond to n and KF (L/g) respectively, while qm and 𝛽 and ε are the Flory Dubinin-Radushkevich constants. 

The Pseudo first order, Pseudo second order, liquid film diffusion and Intraparticle diffusion rate equations were applied to analyse the kinetics of  adsorption and they are presented respectively as;
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The parameters KI, K2, KFD, and Kd depicts the rate constants of pseudo-first-order, Pseudo-second-order, Liquid film diffusion, and Intraparticle diffusion models, respectively, while F represents the fractional attainment. The adsorption capacity at time (t) is represented by qt, while C and Y are the intercept of the intraparticle diffusion and Liquid film diffusion models, respectively.
