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Supplementary information 

 

Figure S1: QCM-D in situ response given by fn (lines, left axis) and Dn (line + symbols, right axis) at 

overtones (n) 5 (black), 7 (red), 9 (blue), and 11 (green) for the five steps involved in the modification of 

the gold substrates: I: cysteamine in absolute ethanol (arrow 1), II: glutaraldehyde in pyridine buffer 

(arrow 4); III: Ac2O in absolute etanol (arrow 5); IV: aqueous solution of NaBH4 (arrow 6); and V: 

aqueous solution of Ni(II) (arrow 8). The last step represents the addition of a 0.2 mol L-1 KNO3 solution 

(arrow 9). The arrows 2, 3 and 7 indicate the addition of absolute ethanol, pyridine buffer, and water, 

respectively. 
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Figure S2: QCM-D in situ response given by fn (lines, left axis) and Dn (line + symbols, right axis) at 

overtones (n) 5 (black), 7 (red), 9 (blue), and 11 (green) for the five steps involved in gold modification in 

absence of cysteamine: II: glutaraldehyde in pyridine buffer (arrow 4); III: Ac2O in absolute etanol (arrow 

5); IV: aqueous solution of NaBH4 (arrow 6); V: aqueous solution of Ni(II) (arrow 8). The last step 

represents the addition of a 0.2 mol L-1 Histidine (A) or 1.0 mol L-1 KNO3 (B) addition (arrow 9). The 

arrows 2, 3 and 7 indicate the addition of absolute ethanol, pyridine buffer and water, respectively. 

 

This figure shows the experiment control corresponding to Figure 3 and S1, all the modifications were carried out 

without the first step (cysteamine – gold reaction), so the modification starts from glutaraldehyde (step II) until Ni(II) 

addition (step V). Note that the experiment starts at 17 hours, and the Δfn and ΔDn start in 43 Hz and 0.75 10
-6

, 

respectively, in order to compare with the complete modification. 
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Figure S3: QCM-D in situ response given by fn (lines, left axis) and Dn (line + symbols, right axis) at 

overtones (n) 5 (black), 7 (red), 9 (blue), and 11 (green) for the Ac2O addition to Au/Cyst (A) and Au (B) 

substrates. Note that time scale is different between these experiments. 
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Figure S4: CV of Au/Cyst electrode for different potential cycles (first (solid line), second (dashed line) 

and third to fifth (dotted line) cycles) in 50 mM phosphate buffer pH 8.0 at 100 mV/s. The arrows indicate 

the direction of the scans.  
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Figure S5: A: XANES spectra of the Ni(II) surface complexes on gold substrate at different applied 

potentials (vs. Ag/AgCl/KClsat). B: Pre-edge peak of the spectra shown in S5-A. 
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