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Voltammetric behavior of [Fe(CN)6]3-/[Fe(CN)6]4- on CPEs modified with hydrogels. 

 
Figure S1. Cyclic voltammetric response of [Fe(CN)6]3-/[Fe(CN)6]4- on carbon paste electrodes 
modified with PAA-co-IA/NaOH (black line) or PAA-co-IA/NaOH/B-MWCNTs (red line) hydrogel 
compared with the electrode without modification (blue line) in 0.01 M [Fe(CN)6]3-/[Fe(CN)6]4- 
+ 0.1 M  KCl solution at pH 6, υ=20 mVs-1 scan rate, in argon saturated solutions at room 
temperature. The decrease in current of the modified electrode responses was due to electrostatic 
repulsion between the negative surface charge of the hydrogels and the electroactive anion. 

 

 

 



 

Voltammetric behavior of Cd(II) on CPE modified with hydrogels. 

 
Figure S2. DPV response of Cd(II) preconcentrated on the surface of carbon paste electrode modified 
with PAA-co-IA/NaOH/B-MWCNTs hydrogel (solid line) compared with the electrode without 
modification (dot line) in 1 x 10-3 M Cd(II) + 0.1 M KNO3 solution at pH 5. The accumulation time was 
2 min at OCP under stirring. The electrode was transferred to a solution free of Cd(II) where the the 
pre-concentrated Cd(II) was reduced to Cd(0) at -0.95 V for 40 s, followed by anodic stripping 
(oxidation of Cd(0) to Cd(II)) from -0.95 to 0.6 V with 33.3 mV s-1 scan rate, 40 mV pulses height, 75 
ms pulses width, 5 mV step height. The solutions were saturated with argon at room temperature. 

Optimization of accumulation-reduction potential. 

The influence of cathodic potential to reduce the pre-concentrated Cd(II) to Cd(0), on the 
intensity of anodic peak current associated with the re-oxidation of Cd(0) to Cd(II) was studied by 
varying the potential value from -0.85 to -1.0 V. When the potential was −0.95 V, a well-defined peak 
with the highest peak current was obtained (see Figure S1). A more negative reduction potential from 
-0.95 to -1.0 V led to the decrease of current peak. This was mainly due to the H2 gas bubbles evolution 
at such negative potential, which could interfere with the process of accumulation of Cd(II). Hence, -
0.95 V was employed as an optimum accumulation/reduction potential value for further studies.  

Point of zero charge. 

The point of zero charge (PZC) of the hydrogels was determined by mass titration. The 
preparation of the samples was performed as follows: different amounts of the hydrogels (0, 0.005, 
0.01, 0.015, 0.02, 0.025, 0.03 and 0.035 g) in beakers were weighed, and then 10 mL of deionized water, 
previously deoxygenated with argon, were added to each sample. The samples were kept at room 
temperature for 48 hours; once that time has elapsed the pH of the solution was recorded. The PZC 
was determined at the point at which the pH remained unchanged on a graphical variation of pH vs. 
the mass of the solid. 



 

 
Figure S3. Estimation of the zero-charge point of PAA-co-IA/NaOH and PAA-co-IA/NaOH/B-
MWCNTs hydrogels in aqueous batch argon saturated solutions at room temperature. 

Voltammetric behavior of Cd(II) on CPE modified with hydrogels adding different 
concentrations of the analyte. 

 

 
Figure S4. DPV responses corresponded to the gradual increase of Cd(II) concentration. 
The Cd(II) was pre-concentrated on the surface of carbon paste electrode modified with either A) 
PAA-co-IA/NaOH/B-MWCNTs or B) PAA-co-IA/NaOH hydrogel in (from 0.1x10-3 to 0.9x10-3 M) 
Cd(II) + 0.1 M KNO3 solution at pH 5. The accumulation time was 2 min at OCP under stirring, and 
the electrode with the pre-concentrated analyte was transferred to a solution free of Cd(II). The 
accumulated Cd(II)  was reduced to Cd(0) at -0.95 V for 40 s, followed by anodic stripping (oxidation 
of Cd(0) to Cd(II)) from -0.95 to 0.6 V with 33.3 mV s-1 scan rate, 40 mV pulses height, 75 ms pulses 
width, 5 mV step height. The solutions were saturated with argon at room temperature. 



 

Calibration curves at higher concentrations of Cd(II) and shorter accumulation time on 
modified electrodes with PAA-co-IA/NaOH/MWCNTs (A) and (B), compared with the 
electrode modified with PAA-co-IA/NaOH (C). 

 
Figure S5. The calibration curves of Cd(II), at different concentration ranges: A) 0.01x10-3 and 0.13x10-

3 M (i.e. 1,125 and 14,606 ppb); B)  0.9x10-3 and 2.1x10-3 M (i.e. 1.01x105 and 2.36x105 ppb) on the 
electrode modified with PAA-co-IA/NaOH/MWCNTs. The calibration curve C) obtained with a 
concentration range between 0.1x10-3 and 0.9x10-3 M (i.e. 1.1x104 and 1.01x105 ppb) on the electrode 
modified with PAA-co-IA/NaOH. The voltammetric experiment was performed in 0.1 M KNO3 
solution at pH 5. The accumulation time was 2 min at OCP under stirring, and the electrode with the 
pre-concentrated analyte was transferred to a solution free of Cd(II). The accumulated Cd(II)  was 
reduced to Cd(0) at -0.95 V for 40 s, followed by anodic stripping (oxidation of Cd(0) to Cd(II)) from 
-0.95 to 0.6 V with 33.3 mV s-1 scan rate, 40 mV pulses height, 75 ms pulses width, 5 mV step height . 
The solutions were saturated with argon at room temperature. 


