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Table S2 Evaluated model parameters of the adsorption isotherms of BNO 

nanosheets over Cd2+ at 298 K  

Langmuir model Freundlich model 

qm = 2281 mgg-1 1/n = 0.5101 

KL = 0.003581 (Lmg-1) KF = 58.3115 (mgg-1)(Lmg-1)1/n 

R2 = 0.9990 R2 = 0.9643 

 
 
 

Table S3 Cd2+ electrosorption dimensionless quantity (RL) over BNO nanosheets at 

different initial concentrations 

Initial concentrations / mgL-1  RL 

100 

200 

300 

400 

600 

800 

1000 

1200 

0.74 

0.58 

0.48 

0.41 

0.32 

0.26 

0.22 

0.19 
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Table S4  Parameters of pseudo-first-order and pseudo-second-order models for the 

electro-adsorption of Cd2+ onto BNO nanosheets at 298 K under 1.2V 

Pseudo-first-order model Pseudo-second-order model 

C0 =  600 mgL-1 C0 =  600 mgL-1 

qe, exp = 1395 mgg-1 qe, exp = 1395 mgg-1 

qe,cal = 18 mgg-1 qe,cal = 1395 mgg-1 

K1= 0.1494 K2 = 8.06×10-4 

R2 = 0.9253 R2 = 1 

 
 
 
 
 
 

Table S5 Parameters of pseudo-first-order and pseudo-second-order kinetics in terms 

of different voltages for the electrosorption of Cd2+ onto BNO nanosheets at 298 K 

Bias potential 

/ V 

Pseudo-first-order Pseudo-second-order 

qe,cal/ mgg-1 K1/ min−1 R2 qe,cal / mgg-1 K2/ gmg-1 

min-1 

R2 

0 8.55 0.0758 0.9388 243 2.47×10-3 0.9999 

0.4 13.31 0.1035 0.8663 625 1.35×10-3 0.9999 

0.8 15.92 0.1200 0.9249 1000 1.00×10-3 0.9999 
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Table S6 Thermodynamic parameters for the electrosorption of Cd2+ onto BNO 

nanosheets at 298 K 

Temperature / K ΔG/(kJ mol-1) ΔH/(kJ mol-1) ΔS/(J mol-1) 

298 K -2.746  

-12.782 

 

-33.9 308 K -2.222 

318 K -1.959 

328 K -1.702 

 

 

 

 

Table S7 Evaluated model parameters of the electrosorption isotherms of BNO 

nanosheets over various cations at 298 K  

Cations Langmuir model Freundlich model 

qm/ mgg-1 KL/Lg-1 R² 1/n KF/(mgg-1)(Lmg-1)1/n R² 

Pb2+ 735 0.00238 1 0.6399 6.85 0.9286 

Cu2+ 858 0.00244 0.9996 0.6363 8.29 0.9274 

Ni2+ 976 0.00250 0.9995 0.6331 9.62 0.9263 

Co2+ 865 0.00251 0.9995 0.6328 9.77 0.9262 

Zn2+ 3211 0.00515 0.9976 0.5331 81.22 0.8875 

Mg2+ 829 0.00245 0.9996 0.6361 8.38 0.9273 

Ca2+ 963 0.00243 0.9996 0.6372 7.95 0.9277 

Fe2+ 971 0.00251 0.9995 0.6329 9.71 0.9262 

Fe3+ 1200 0.00287 0.9998 0.5923 13.21 0.9154 

Na+ 578 0.00203 1 0.6405 5.56 0.9213 
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Table S8  Parameters of pseudo-first-order and pseudo-second-order models for the 

electrosorption over various cations at 298 K 

Cations C0/mgL-1 qe,exp 

/mgg-1 

Pseudo-first-order 

model 

Pseudo-second-order 

model 

qe,cal 

/mgg-1 
k1/min-1 R² 

qe,cal 

/mgg-1 

k2/ gmg-1 

min-1 
R²

Pb2+ 600 220 10.9 0.0750 0.9325 426 0.00148 1 

Cu2+ 600 488 11.3 0.0878 0.9521 514 0.00140 1 

Ni2+ 600 559 12.3 0.0976 0.9307 580 0.00135 1 

Co2+ 600 410 12.3 0.109 0.9558 588 0.00152 1 

Zn2+ 600 2080 21.9 0.225 0.9179 2192 0.000693 1 

Mg2+ 600 245 11.7 0.107 0.9299 518 0.00169 1 

Ca2+ 600 552 11.2 0.0805 0.9600 496 0.00135 1 

Fe2+ 600 555 12.3 0.102 0.9303 585 0.00139 1 

Fe3+ 

Na+ 

600 

600 

682 

380 

13.6 

10.0 

0.115 

0.0698 

0.9305

0.9211

680 

380 

0.001125 

0.00155 

1 

1 
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Table S9  Comparison of the parameters of metal ions 

Ions Charge size Hydrated radius (Å) Ionic radius (Å) electronegativity Atomic weight

Zn2+ 2 4.19 0.72 1.9 63.55 

Cd2+ 2 4.26 0.97 1.69 112.4 

Pb2+ 2 4.01 1.32 2.33 207.2 

Ni2+ 2 4.04 0.70 1.91 58.69 

Co2+ 2 4.23 0.72 1.88 58.93 

Cu2+ 2 4.30 0.74 1.65 65.39 

Mg2+ 2 4.28 0.65 1.31 24.31 

Ca2+ 2 4.12 0.99 1.00 40.08 

Fe2+ 2  4.28  0.75  1.83 55.85 

Fe3+ 3 4.57 0.60 1.83 55.85 

Na+ 1 3.58 0.98 0.90 22.99 
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Table S10 Fitted EIS parameters of the as-prepared BNO nanosheets in different ion 

solutions at room temperature. 

Solutions Rs / Ω Rct / Ω Warburg coefficient of metal ions / s1/2cm-1 

ZnCl2 1.4 0.8 4.08×107 

CdCl2 2.1 1.1 4.52×107 

FeCl3 0.9 2.2 8.88×107 

NiCl2 1.4 2.6 9.80×107 

FeCl2 1.0 2.7 1.31×108 

CaCl2 1.3 2.8 1.92×108 

CuCl2 1.1 3.1 2.69×108 

CoCl2 1.0 3.7 3.96×108 

NaCl 1.2 4.0 5.02×108 

MgCl2 1.2 6.2 6.77×108 

PbCl2 1.5 6.9 7.61×108 

Rs represents for the electrolyte resistance and Rct for the charge transfer resistance.  
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