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Figure S1. Chemical structure of the brilliant blue dye. 
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S1. Adsorption quantification 

All assays were performed in replicate (n = 3) and blank tests were also carried out. 

The adsorption capacity at time t (qt) and the equilibrium adsorption capacity (qe) were 

determined by Eq. (1) and (2), respectively: 
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Where C0 is the initial BB dye concentration (mg L–1), Ct is the BB dye concentration in 

the liquid phase at time t (mg L–1), Ce is the equilibrium BB dye concentration in the liq-

uid phase (mg L–1), m is adsorbent mass (g), and V is the volume of the solution (L). 

S2. Kinetic models 

The adsorption kinetic behavior onto the MACs was evaluated by the pseudo-first-

order (PFO) and pseudo-second-order (PSO) models [1]. The mathematical equations of 

these models are shown in Eq. (3) and (4), respectively: 
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Where qt is the adsorption capacity at time t (mg g–1), q1 is the adsorption capacity pre-

dicted by the pseudo-first-order model (mg g–1), q2 is the adsorption capacity predicted 

by the pseudo-second-order model (mg g–1), k1 is the pseudo-first-order rate constant 

(min–1), and k2 is the pseudo-second-order rate constant (g mg–1 min–1). 

S3. Isotherm models 

The adsorption equilibrium data were fitted to the Langmuir [2], Freundlich [3], 

and Sips [4] models, which are presented in the Eq. (5), (6), and (7), respectively: 
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Where qe is equilibrium adsorption capacity (mg g–1), Ce is the equilibrium BB dye con-

centration in the liquid phase (mg L–1),  qm is the maximum adsorption capacity of the 

Langmuir model (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), 1/nF is the heterogeneity factor, 

qs is the maximum adsorption capacity of the Sips model (mg g–1), KS is the Sips equilib-

rium constant (L mg–1), and mS the exponent of the Sips model. 

The parameters of the models were estimated through nonlinear regression using 

the Quasi-Newton estimation method. Statistica 7.0 software (Statsoft, USA) was used in 

the calculations. The fit quality was evaluated by determination coefficient (R2), adjusted 

determination coefficient (R2adj), and average relative error (ARE). 
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