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List of Supporting Figures

Figure S1. The graphical representation of anodic peak current (Ipa) vs. pH (pH 4 – 8) of the 

buffer for electrocatalytic oxidation of heavy metal ions (100 µM) on BiVO₄/GCE. 
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Figure S2. Linearity plots showing the anodic peak currents versus concentrations (0 – 110 

µM) for Cd2+ (A), Pb2+ (B), Cu2+ (C), and Hg2+ (D) using a BiVO₄-modified GCE.
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Figure S3. SWASV voltammograms illustrating the mutual interference analysis of heavy 

metal ions, demonstrating the sensor's capability to maintain distinct and well-defined anodic 

peaks with minimal cross-interference, even under varying analyte concentrations.
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Figure S4. (A) SWASV voltammograms depicting the repeatability measurements for the 

electrochemical detection of heavy metal ions (Cd²⁺, Pb²⁺, Cu²⁺, and Hg²⁺) using a BiVO₄/GCE. 

(B) Statistical representation illustrating the correlation between the number of repeated 

measurements and the corresponding current responses obtained from the repeatability study. 

(C) SWASV voltammograms demonstrating the reproducibility assessment, where 
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independently modified BiVO₄/GCE electrodes were utilized for the detection of heavy metal 

ions under identical conditions. (D) Statistical representation depicting the relationship 

between the number of modified electrodes and the resulting current responses derived from 

the reproducibility data.  (E) The 50 cycles stability of the BiVO4 modified GCE by SWASV. 

Figure S5. Statistical analysis of the ZOI for various concentrations of BiVO₄ nanospheres. 

The figure provides a detailed comparison and evaluation of the antimicrobial efficacy at 

different Concentrations 50µl(50µg), 75µl(75µg) and 100µl(100µg) supported by statistical 

interpretation of the results.    
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Table S1. Comparative Electrochemical Detection Methods for Heavy Metals Employing 

Various Sensors Versus Our Proposed Approach.  



S8

S.no Type of 

electrode 

Type of 

buffer 

Material Technique Heavy 

metals 

Linear 

range (μM) 

Limit of 

detection (μM)

Reference 

1 GCE PBS Amino-functionalized 

mesoporous silica (MCM-

41-NH2 and SBA-15-NH2) 

SWASV Cd2+ 1-100 Between 0.36 - 

1.68

1

2 GCE Acetate Alkaline intercalation of 

Ti3C2 MXene

SWASV Cd²⁺, Pb2+, 

Cu2+ and  

Hg²⁺

0.1 to 1.5 

μM

0.098, 0.041, 

0.032 and 0.130 

2

3 - PBS  NENE sensors DPASV Cu2+ - 0.4 3

4 GCE - ePdNps@rGO.GCE LSV Hg²⁺ 1.0–40 0.33 4

5 - - Porphyrinic MOF/rGO 

nanocomposite

DPV Cu2+ 5–150 1.5  5
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Foot notes: DPV- differential pulse voltammetry; DPASV- Differential pulse anodic stripping voltammetry; SPE – screen printed electrode;  

SWV– Square wave voltammetry; LSV- Linear sweep voltammetry; SWASV- square wave anodic stripping voltammetry; GCE- Glassy carbon 

electrode; ePdNps/rGO/GCE- reduced graphene oxide and electrodeposited palladium nanoparticles modified GCE; NENE sensors- nanoarray 

electrode-Nafion-electrode; NHAP nanosized hydroxyapatite;  PBS – Phosphate buffer solution; PANI/SWCNTs/SS- Polyaniline/(single walled 

carbon nanotube)-based composite (PANI/SWCNTs) was electro-deposited on stainless steel (SS); rGO/MoS2-reduced graphene oxide 

(RGO)/molybdenum sulfide (MoS2) composites.    

6 -  - PANI/SWCNTs/SS DPV Cu2+ 0-2000 1.4 6

7 - - rGO/MoS2 DPV Cd²⁺, Hg2+ 

& Pb2+

5–160, 

5–160 & 

10 to 3000 

μM

49.83, 36.94, 

and 733.90 

7

8 GCE HEPES BiVO4/GCE SWASV Cd²⁺, Pb2+, 

Cu2+and  

Hg²⁺

0 –  110 2.75 , 2.32, 2.72 

and 1.20 

This work 
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Table S2. The relative standard deviation (RSD) values obtained from the reproducibility 

analysis for the electrochemical detection of heavy metal ions using BiVO4/GCE. 

S.no Heavy Metals ions Mean (x̄) Standard 

Deviation

RSD

1 Cd2+ 27.036 2.284366 8.45%

2 Pb2+ 29.494 0.768882 2.61%

3 Cu2+ 18.256 2.239542 12.37%

4 Hg2+ 34.368 3.056104 8.89%
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