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Figure S1. IR spectra of NBC and MBC before and after 24h of Pb adsorption in ultrapure 
water solution, with initial Pb concentration of 25 µmol/L. Panel a) show the whole IR 
spectra, while panels b) and c) show the detailed 1750-750 cm-1 window of NBC samples and 
MBC samples, respectively. IR bands of peaks showing changes before and after adsorption 
are highlighted as well. 

Table S1. Physicochemical features and major ion concentration of lake water used for Pb 
adsorption experiments. 

Variable Unit Value 
Sampling date - 18/02/2021 

pH - 8.2 
Electrical conductivity µS/cm 210 

Alkalinity mmol/l 1.5 
Chemical Oxygen 

Demand mg/L 18 

Na+ mg/L 2.84 
NH4+ mg/L 0.95 

K+ mg/L 1.59 
Mg2+ mg/L 3.88 
Ca2+ mg/L 16.75 

F- mg/L 1.30 
Cl- mg/L 3.73 

NO3- mg/L 3.55 
SO42- mg/L 15.7 



Table S2. Estimated parameters of pseudo-first order and pseudo-second order kinetics, as 
well as of Langmuir and Freundlich isotherms. 

 

Fitting Parameter MBC NBC 

Pseudo-first order 
kinetics 

Qe 1.96 ± 0.05 1.97 ± 0.03 
K1 0.028 ± 0.003 0.02 ± 0.001 
R2 0.855 0.907 

Pseudo-second order 
kinetics 

Qe 2.03 ± 0.08 2.01 ± 0.03 
K2 0.03 ± 0.01 0.014 ± 0.06 
R2 0.950 0.972 

Langmuir isotherm 
Qm 33.92 ± 4.32 11.08 ± 0.59 
KL 0.2 ± 0.05 0.08 ± 0.01 
R2 0.992 0.996 

Freundlich isotherm 
n 0.56 ± 0.002 0.48 ± 0.03 
KF 6.57 ± 0.03  1.6 ± 0.01 
R2 0.988 0.979 

 

Table S3. Estimated regression coefficients and p-values of the predicted second order 
polynomial model (including parameters interaction, R2 = 0.916) for Pb removal efficiencies 
obtained using NBC. 

Variable Regression Coefficient p-value  
(Intercept) 97.19 < 0.001 

NaNO3 -1.17 0.087 
pH 0.99 0.12 

NaNO3 × NaNO3 0.52 0.57 
pH × pH -3.47 0.023 

NaNO3 × pH 0.99 0.18 
 

Table S4. Estimated regression coefficients and p-values of the predicted second order 
polynomial model (including parameters interaction, R2 = 0.983) for Pb removal efficiencies 
obtained using MBC. 

Variable Regression Coefficient p-value  
(Intercept) 98.36 <0.001 

NaNO3 -0.47 0.10 
pH 2.16 0.0017 

NaNO3 × NaNO3 0.087 0.82 
pH × pH -2.36 0.0065 

NaNO3 × pH 0.74 0.056 
 


