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Figure S1 shows the TEM micrographs of the PCA-rGO complex, the as-synthesized 

and purified AuNPs/PCA-rGO, and of the AuNPs/PCA-rGO and DMBT-coated Au 

NPs isolated in the pellet and supernatant, respectively after the post-synthesis 

separation procedure.  



 

Figure S1 TEM micrographs of the PCA-rGO complex (A), as-synthesized and 

purified AuNPs/PCA-rGO (B), and of the AuNPs/PCA-rGO (C) and DMBT-coated Au 

NPs (C) isolated in the pellet and supernatant, respectively.  

 

The TEM image of Figure S1A shows sheet-like nanostructures typical of the PCA-

RGO complex. Figure S1B shows the morphology of the as-synthesized and purified 

AuNPs/PCA-rGO, featuring the sheets of the PCA-RGO complex, along with high 

image contrast, spherical in shape nano-objects, which are ascribed to the Au NPs 

distributing both onto the TEM grid and onto the sheets, assessing the occurrence of 

homonucleation of the colloidal Au NPs in the synthesis mixture.  



Figure S1B shows the lack of contamination deriving from residual crystallites of 

TOAB, NaBH4 and Au precursor, as well as the lack of low and high image contrast 

irregular structures which are ascribed to organic ligand molecules residual from the 

purification step with methanol [1], assessing the effectiveness of the purification 

implemented after the synthesis of the hybrid nanocomposite. Figure S1C and D show 

the TEM images of the Au NPs/PCA-rGO hybrid nanocomposite and of the DMBT-

coated Au NPs homonucleated in the synthesis mixture, that were isolated in the pellet 

and in the supernatant, respectively after the separation step.  

 

Figure S2. SEM image of (A) PCA-rGO/SPCEs and (B) bare SPCEs. 

 

Table.S1 Comparative table of LODs of N2H4 and 4-NP sensing platforms reported in 

literature.  

 



Figure S3 reports the nine chronoamperograms of N2H4 and 4-NP collected at the same 

AuNPs/PCA-rGO/SPCEs in one day for repeatability tests.  

 

Figure S3. Chronoamperograms of (A) 0.6 mM N2H4 at +0.15 V (Vs pseudo-reference 

Ag/AgCl) and (B) 0.6 mM 4-NP at -0.71 V (Vs pseudo-reference Ag/AgCl), collected 

nine times at the same AuNPs/PCA-rGO/SPCE, in 0.1 M PBS buffer solutions (pH 7.4). 

 

Figure S4 reports the histograms of repeatability, reproducibility, storage stability and 

selectivity tests for the detection of N2H4 at the AuNPs/PCA-rGO/SPCEs. 

 



 

Figure S4. Histograms of repeatability (A), reproducibility (B), storage stability (C) and 

selectivity tests (D) for the detection of 0.6 mM N2H4 at the AuNPs/PCA-rGO/SPCEs. 

 

Figure S5 reports the histograms of repeatability, reproducibility, storage stability and 

selectivity tests for the detection of 4-NP at the AuNPs/PCA-rGO/SPCEs. 

 



 

Figure S5. Histograms of repeatability (A), reproducibility (B), storage stability (C) and 

selectivity tests (D) for the detection of 0.6 mM 4-NP at the AuNPs/PCA-rGO/SPCEs 

 

Figure S6 reports the chronoamperograms of N2H4 and 4-NP collected at nine 

AuNPs/PCA-rGO/SPCEs, respectively in one day for reproducibility tests.  

 



Figure S6. Chronoamperograms of (A) 0.6 mM N2H4 at +0.15 V (Vs pseudo-reference 

Ag/AgCl) and (B) of 0.6 mM 4-NP at -0.71 V (Vs pseudo-reference Ag/AgCl) collected 

by nine AuNPs/PCA-rGO/SPCEs, respectively in 0.1 M PBS buffer solutions (pH 7.4). 

 

Figure S7 reports DPVs recorded at the AuNPs/PCA-rGO/SPCEs in 0.1 M PBS buffer 

(pH 7.4) added by N2H4 and 4-NP, respectively for storage stability tests. 

 

Figure S7. DPVs recorded at the AuNPs/PCA-rGO/SPCEs in 0.1 M PBS buffer (pH 7.4) 

added by 0.6 mM (A) N2H4 and (B) 4-NP, respectively, collected after one, two, three 

and four weeks, with 0.05 s modulation time, 0.2 s interval time, 60 mV modulation 

amplitude, 10.5 mV step potential and 50 mV s-1 scan rate. 

 

Figure S8 reports DPV curves of aqueous samples containing N2H4 and 4-NP, 

respectively, spiked with 100-folds higher concentrated interfering species. 



 

 

Figure S8. DPVs at the AuNPs/PCA-rGO/SPCEs in 0.1 M PBS buffer (pH 7.4) added 

by 0.1 mM (A) N2H4 and (B) 4-NP, respectively in presence of 10 mM interfering 

species, with 0.05 s modulation time, 0.2 s interval time, 60 mV modulation amplitude, 

10.5 mV step potential and 50 mV s-1scan rate. 

 

Figure S9 reports choroamperograms recorded at the AuNPs/PCA-RGO/SPCEs for the 

detection of N2H4 and 4-NP in real water samples.   

 



Figure S9. Chronoamperograms at the AuNPs/PCA-rGO/SPCEs recorded in the 

detection of (A) 600 µM N2H4 and (B) 800 µM 4-NP, in river and tap water samples, at 

0.15 V and -0.71 V (Vs pseudo reference Ag/AgCl), respectively.  

Figure S10 shows the oxidation current of CM at IIP/AuNPs/PCA-rGO/SPCEs and 

NIP/AuNPs/PCA-rGO/SPCEs, before and after addition of Hg2+.  

 

 

Figure S10. DPVs at the (A) IIP/AuNPs/PCA-rGO/SPCEs and (B) NIP/AuNPs/PCA-

rGO/SPCEs in 0.1 M PBS buffer (pH 7.4), before and after addition of 1.25 µM Hg2+, at 

0.05 s modulation time, 0.2 s interval time, 60 mV modulation amplitude, 10.5 mV step 

potential and 50 mV s-1 scan rate.  

 

Figure S11 reports the optimization of the experimental parameters used for the 

manufacture of the IIP/AuNPs/PCA-rGO/SPCEs.  



 

Figure S11 Optimization of the experimental parameters for the IIP/AuNPs/PCA-

rGO/SPCEs manufacture: study of pH (A) and number of CV scans (B), in a 1 mM Hg2+ 

and 0.1 M PBS buffer solution, and (C) of the Hg2+:CM molar ratio with 20 CV scans, 

in 0.1 M PBS buffer solution at pH 7.4.  

 

Figure S12 reports the chronoamperograms of the repeatability, reproducibility, and 

storage stability tests of the IIP/AuNPs/PCA-rGO/SPCEs for the detection of Hg2+. 

 



 

Figure S12. Chronoamperograms of repeatability (A), reproducibility (B), selectivity 

(C) and storage stability (D) at the IIP/AuNPs/PCA-rGO/SPCEs collected at +0.05 V 

(Vs pseudo Ag/AgCl) in 1.25 µM Hg2+ and 0.1 M PBS buffer solutions (pH 7.4). 

 

Figure S13 reports the histograms of repeatability, reproducibility, storage stability 

and selectivity tests for the detection of Hg2+ at the AuNPs/PCA-rGO/SPCEs. 



 

Figure S13. Histograms of repeatability (A), reproducibility (B), storage stability (C), 

and selectivity tests of the IIP/AuNPs/PCA-rGO/SPCEs collected at +0.05 V (Vs pseudo 

Ag/AgCl) in 1.25 µM Hg2+ and 0.1 M PBS buffer solutions (pH 7.4). 

 

Figure S14 reports the chronoamperograms collected at the IIP/AuNPs/PCA-

rGO/SPCEs in Hg2+ spiked river and tap water samples. 
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Figure S14 Chronoamperograms at the IIP/AuNPs/PCA-rGO/SPCEs in 0.4 and 0.6 µM 

Hg2+ spiked river and tap water samples, respectively at 0.05 V (Vs pseudo Ag/AgCl). 

 

Table S2. Comparative table of LODs of Hg2+ sensing platforms reported in literature.  
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