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Table S1. EDS Quantitative results 

Element wt % atm % 

C 32.51 36.23 

N 60.76 59.63 

Eu 1.52 0.10 

V 0.51 0.10 

O 4.69 3.93 
 
 
Table S2. BET surface area and pore size of CN, EV, EVC-2 and EVC-5 

Sample SBET (m2/g) Pore volume (cm3/g) Pore diameter (nm) 

CN 12.32 0.02 12.80 

EV 49.89 0.07 5.65 

EVC-2 80.43 0.15 7.44 

EVC-5 38.14 0.08 8.83 
 
 
Table S3. The R2 and RMSE values obtained from fitting the adsorption curves of 
MB by different kinetic models 

Adsorbent 

Pseudo first order 
adsorption kinetics model 

Pseudo second order 
adsorption kinetics 

model 

Intraparticle diffusion 
model 

R2 RMSE R2 RMSE R2 RMSE 
CN 0.95491 0.07532 0.99179 0.03214 0.71495 0.18937 

EVC-2 0.94532 0.50591 0.98694 0.24725 0.70537 1.17431 
EVC-5 0.95855 0.13680 0.99477 0.05576 0.84789 0.30086 

 
 
Table S4. Adsorption kinetic parameters of MB on CN, EVC-2 and EVC-5 

Adsorbent 

pseudo second-order  

qe (cal) 
(mg g-1) 

K2 
(g mg-1 min-1) R2 

qe (exp) 
(mg g-1) 

CN 1.14 0.135 0.992 1.09 
EVC-2 6.99 0.023 0.987 6.75 
EVC-5 2.44 0.031 0.995 2.27 

 
 
 



Table S5. The R2 and RMSE values obtained from fitting the adsorption isotherm of 
MB by Tempkin, Freundlich and Langmuir isotherm model on CN, EVC-2 and 
EVC-5 

Sample 
Langmuir isotherm 

model 
Freundlich isotherm 

model 
Tempkin isotherm 

model 
R2 RMSE R2 RMSE R2 RMSE 

CN 0.99824 0.02889 0.92703 0.18584 0.97141 0.11633 
EVC-2 0.99730 0.26784 0.95722 1.06568 0.98118 0.70682 
EVC-5 0.99633 0.08496 0.95934 0.28261 0.98964 0.14268 

 
 
Table S6. Adsorption isotherms parameters of MB on CN, EVC-2 and EVC-5 

adsorbent 

Langmuir isotherm model 

Qm 
(mg g-1) 

KL 
(L mg-1) R2 

CN 2.24 5.72 0.998 
EVC-2 20.0 2.50 0.997 
EVC-5 4.76 5.25 0.996 

 
 
 

 

 
Figure S1 EDS spectrum of EVC-2 
 



 
Figure S2 FTIR spectra of EVC-2 before and after the adsorption of MB with 
different time 
 

 
Figure S3 XPS spectra of EVC-2 before and after the adsorption of MB 
 
 

 
Figure S4 The point of zero charge (pHpzc) of EVC-2: Bisector method 

 



 
Figure S5 TEM image of used EVC-2 
 
 

 
Figure S6 a) FTIR spectra and b) XRD patterns of fresh and used EVC-2 
 
 



 
Figure S7 TOC removal efficiency of MB over EVC-2 
 
 

 
Figure S8 Zero order kinetics curve of MB degradationon on CN, EVC-5, EVC-10 
and EVC-20 
 
 


