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The Nyquist diagrams (Figure S1a) determined for TNTs (titanium dioxide nanotubes) and 

AuNPs (gold nanoparticles)/TNTs present fragments of incomplete semicircles. This is characteristic 
observation for titanium dioxide layers. Due to the fact, that nanoparticles have a diameter larger 
than diameter of TNTs. The value of real part of impedance for 0.1 mM AuNPs/TNTs and 1 mM 
AuNPs/TNTs decreases compared TNTs without Au nanoparticles. The real part of impedance 
values increases with the increase of the diameter of AuNPs. This is te result of blockage of TNTs 
trough the AuNPs with diameter of 99.4 ± 42.4 nm, and 182.3 ± 51.7 nm. The lowest imaginary part 
of impedance and real part of impedance was noted for AuNPs with the smallest diameter (20.3 ± 2.9 
nm). The Bode diagrams presented as a Figure S1b show two time constants. 

 

Figure 1. (a) Nyquist and (b) Bode plots for TNTs and AuNPs/TNTs deposited using cyclic voltametry 
method (40 cycles, 0.1 mM, 1 mM, 5 mM, 10 mM of HAuCl4). 
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The Nyquist diagrams presented on the Figure S2a present fragments of wide semicircles. 
Deposition of AuNPs using CA method (carried out for 60 s) caused a decrease of the value of real 
part of impedance (ReZ) compared to TNTs. For longer deposition time (120 s, 180 s) the increase in 
the ReZ value was observed. Due to dissolving of TNTs the highest value of ReZ was observed for 
the deposition time of 240 s. The lowest heterogeneity (Figure S2b) have TNTs (82.8 ± 0.4°) and AuNPs 
for which deposition was carried out for 60 s (81.6 ± 1.0°). 

 
Figure S2. (a) Nyquist and (b) Bode plots for TNTs and AuNPs/TNTs  deposited using 

chronoamperometry method for 60 s, 120 s, 180 s, 240 s—times of process. 
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