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Scheme S1. Schematic diagram for synthesis of 4-dodecylbenzenediazonium tetrafluoroborate 
(DDAN).  

 

Scheme S2. Schematic diagram for in situ synthesis of 4-ethylbenzene diazonium (EDAN). As 
described in the Experimental section, 2 mM ethyl aniline was dissolved in 1.25 M HCl followed 
by the addition of 1 equivalent of NaNO2. 



 
 

 

Figure S1. Mass spectrometric characterization of the synthesized diazonium salt (DDAN, 4-
dodecylbenzene-diazonium tetrafluoroborate).  
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 Figure S2. FT-IR spectra for the (A) synthesized diazonium salt (DDAN, 4-dodecylbenzene 

diazonium tetrafluoroborate) and (B) the precursor amine (4-dodecylaniline). 
 

 



 
 

 

Figure S3. NMR spectrum of the synthesized diazonium salt (DDAN, 4-dodecylbenzene 
diazonium tetrafluoroborate) 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

 

Figure S4. Cyclic voltammograms for the electrodeposition of 4-ethylbenzenediazonium (EDAN) 
on GCE surface at a scan rate of 50 mV s-1. 

 

 

 

 



 
 

 

Figure S5. Cyclic voltammograms and Nyquist plots of bare GCE, GCE-EDAN layer, and GCE-
EDAN-BEHP bilayer (scHBLM)-modified GCEs. (A) and (B) show the respective CV and EIS 
spectra using [Ru(NH3)6]3+ as the redox probe. (C) and (D) show the respective CV and EIS spectra 
using [Fe(CN)6]3-/4- as the redox probe. In Nyquist plots, all dots represent the experimental data 
and solid lines represent the simulated data at an applied bias of -0.20 V and +0.25 V vs Ag/AgCl 
at frequencies between 100 MHz and 100 kHz. 

 

 



 
 

 

Figure S6. TEM images of 10 mM DHP vesicles at (A) 0.5 μm magnification and (B) 1 μm 
magnification. 

 

Table S1. The values of simulated equivalent circuit elements of Nyquist plots as shown in 
Figures 4B and 4D. 

Electrochemical probe Surface modification Rs Rct Cdl N Zw M 

 
[Ru(NH3)6]3+ 

Bare GCE 40 0.262 4.45 1 215 0.5 
DDAN 232 55.6 48.2 0.946 5.81 0.415 

DDAN-DHP 210 48.4 740 0.919 38.6 0.46 

 
[Fe(CN)6]3-/4- 

Bare GCE 123 0.148 4.2 0.413 260 0.525 
DDAN 189 30 60.5 0.935 5.18 0.51 

DDAN-DHP 188 67.3 57.2 0.943 2.86 0.473 
 

   



 
 

 Table S2. The values of simulated equivalent circuit elements of Nyquist plots as shown in 
Figure 5 with the redox probe [Ru(NH3)6]3+. 

 

Table S3. The values of simulated equivalent circuit elements of Nyquist plots as shown in 
Figure 6. 

Electrochemical probe Incubation time Rs Rct Cdl N Zw M 

 
[Ru(NH3)6]3+ 

0 193 1020 39.8 0.952 560 0.493 
10 min 181 285 46.9 0.935 1070 0.526 

24 h 173 110 58.8 0.915 1740 0.531 
48 h 204 102 59.2 0.915 1930 0.495 

 
[Fe(CN)6]3-/4- 

0 196 1320 38.9 0.960 236 0.352 
10 min 183 974 46.7 0.945 392 0.415 

24 h 197 291 49.2 0.937 1120 0.552 
48 h 204 240 48.3 0.941 1330 0.565 

 

 

Surface modification Stirring time  Rs Rct Cdl N Zw M 
GCE-EDAN 
(Monolayer) 

No stirring 235 3.38 156 0.892 80.8 0.404 
1 min  232 3.82 155 0.892 71.9 0.404 

GCE-EDAN-BEHP 
(Bilayer) 

No stirring 176 754 498 0.766 145 0.466 
1 min  171 588 638 0.744 174 0.472 


