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Table S1 Kinetics and isotherm models 

 Equation Model 

Kinetics 

𝑞𝑡 =  𝑞𝑒(1 − 𝑒−𝑘1𝑡) Pseudo-first order 

𝑞𝑡 =  (
𝑞𝑒²𝑘2𝑡

1 + 𝑞𝑒𝑘2𝑡
) Pseudo-second order 

𝑞𝑡 =  
1

𝛼
ln (1 + 𝛼𝛽𝑡) Elovich 

𝑞𝑡 =  𝑘𝑑𝑖𝑡
1
2 + 𝐶 Intraparticle diffusion 

Isotherm 

𝑞𝑒 =  
𝑄𝑚𝑎𝑥𝐾𝐿𝐶𝑒

1 + 𝐾𝐿𝐶𝑒
 Langmuir 

𝑞𝑒 =  𝐾𝐹𝐶𝑒

1
𝑛𝐹 Freundlich 

𝑞𝑒 =  
𝑅𝑇

𝑏
 𝐾𝑇𝐶𝑒 ln () Temkin 

 

  



Table S2 ANOVA for the factorial design. 

JB 

  SS DF Fvalue Ftabled R² R²adjusted 

q       

Regression 12012.67 3 49.03 3.71 0.9363 0.9996 

Residual 816.75 10     

Lack of fit 811.88 1     

Pure error 4.87 9     

Total 1282.42 13     

R       

Regression 132.53 3 4.43 3.71 0.8708 0.9496 

Residual 99.66 10     

Lack of fit 87.95 1     

Pure error 11.71 9     

Total 232.19 13         

JB – H3PO4 

  SS DF Fvalue Ftabled R² R²adjusted 

q       

Regression 3259.52 2 137.61 3.98 0.8763 0.9538 

Residual 460.04 11     

Lack of fit 288.05 2     

Pure error 171.99 9     

Total 3719.57 13     

R       

Regression 2607.31 2 280.32 3.98 0.9808 0.9885 

Residual 104.21 11     

Lack of fit 25.00 2     

Pure error 185.74 9     

Total 2818.05 13         

JB – NaOH 

  SS DF Fvalue Ftabled R² R²adjusted 

q       

Regression 3390.99 3 38.12 3.71 0.9196 0.9982 

Residual 296.55 10     

Lack of fit 289.85 1     

Pure error 6.71 9     

Total 3687.54 13     

R       

Regression 869.12 2 280.32 3.98 0.9808 0.9885 

Residual 17.05 11     

Lack of fit 6.87 2     

Pure error 10.19 9     

Total 886.17 13         

SS = sum of square; DF = degree of freedom. 

 


