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Table S1: Response of some modified electrodes and other analytical techniques. 

Electrode DL Linear Range Sensitivity Ref 

BiF/N/IL/G/SPCE 
0.09 ng∙mL-1 Zn2+ 

0.06 ng∙mL-1 Cd2+ 

0.08 ng∙mL-1 Pb2+ 
0.1-100.0 ng∙mL-1 

Cd2+: 0.5189 µA∙ 
(ng∙mL-1)-1 

Pb2+: 0.3508 µA∙ 
(ng∙mL-1)1 

Zn2+: 0.2137 µA∙ 
(ng∙mL-1)-1 

 

[21] 

Ultra trace graphite 
rotating disk with a film 

of Hg 

0.8 ng∙mL-1 Cd2+ 

0.88 ng∙mL-1 Pb2+ 

Cd2+ and Pb 2+: 0-3 
µg∙L-1 

Cu2+: 0-10 µg∙L-1 

Cd2+: 5.46 µA∙ 
(µg∙L-1)-1 

Pb2+: 3.5 µA∙ 
(µg∙L-1)-1 

Cu2+: 1.21 µA∙ 
(µg∙L-1)-1 

 

[22] 

MCPE graphite/alginate 0.9 µg∙L-1 Cd2+ 0.0-30.0 µg∙L-1 
Cd2+ 

Cd2+: 0.931 µA∙ 
(µg∙L-1)-1 

 
[23] 

Technique DL Ref 

AAS 
1  ng∙mL-1 Cd 
8  ng∙mL-1 Pb 
2  ng∙mL-1 Cu 

[10] ICP-AES 
0.007  ng∙mL-1 Cd 

1  ng∙mL-1 Pb 
0.04  ng∙mL-1 Cu 

ICP-MS 
<10  ng∙mL-1 Cd 
<10  ng∙mL-1 Pb 
<10  ng∙mL-1 Cu 



 

Figure S1: Scheme of the three types of electrodes. 

 

  



 

 

Figure S2. Using Dino-Lite Digital Microscope at 1:120 augments (A) Hg-NPsRoute B
 @graphite electrode surface, and 

(B) Hg-NPsRoute A@graphite electrode surface. 

 

 

 

 

  



 

Table S2: Data obtained from the adjustment of two components in the XPS analysis. Calibration made by using C at 
284.8 eV. 

Peak Position % at conc Raw area 

Hg 4f 7/2 101.32 58.33 7207.41 

Hg 4f 5/2 105.35 41.67 5155.35 

 

 

 
Figure S3: XPS analysis: adjustment for Hg 4f with two components: (green) for Hg 4f 5/2 and (red) for Hg4f 7/2. 

 

  



 

 

Figure S4: (A) CV using 0.01 M [Fe(CN)6]3-/[Fe(CN)6]4-, 0.1 M KCl with a 20% graphite electrode and 20% graphite 
electrode/PDDA. Comparison of the response in CV and in 0.01 M [Fe(CN)6]3-/[Fe(CN)6]4-, 0.1 M KCl and just 0.1 M 

KCl  for (B) Hg-NPsRoute A @graphite electrode; (C) Hg-NPsRouteB @graphite electrode and (D) Hg- NPsRouteB/PDDA 
@graphite electrode. Scan rate: 10 mV∙s−1. 

  



 

 

 

 

 

 

 

Figure S5: EIS adjusted circuits for:  Hg-NPsRoute A @graphite electrode (A); Hg-NPsRoute B @graphite electrode (B); Hg-
NPsRoute B/PDDA@graphite electrode (C). Where RΩ is the ohmic resistance; RCT is the charge transference resistance 

and D is the diffusion element chosen (G: Gerischer, W: Warburg).  

 

 

  

A) 

B) 

C) 

RΩ 

RΩ 

RΩ 

RCT 

RCT 

RCT 

D 

D 

D 



 

 
Figure S6: SWASV results of the addition for the interferences study: (A) dissolved organic matter; (B) Fe(II) and (C) 

Fe(III).  

 


