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Figure S1. Cyclic voltammograms of four identical GC electrodes measured with the scan 

rate of 5 mV s-1 in 2 mM K4Fe(CN)6 with 1.0 M KNO3 as the supporting electrolyte. RE: 

Ag/AgCl/3 M KCl. 

 

 

 

Figure S2. The chemical structure of potassium tetrakis(pentafluorophenyl)borate (KTFAB).  
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Figure S3. Electropolymerization of 5 mM EDOT-HQ on GC in acetonitrile containing 0.01 M 

KTFAB. Three PEDOT-HQ films were electropolymerized from the same monomer solution 

with cyclic voltammetry by cycling the potential ten times (=50 mV s-1) between -0.3 V and 

1.4 V vs. Ag/Ag+ (0.01 M AgNO3 and 0.1 M TBAPF6 dissolved in acetonitrile). 

 



4 
 

 

 

Figure S4. SEM image of the surface of the PEDOT-HQ film that was electropolymerized by 

cyclic voltammetry from acetonitrile containing 5 mM EDOT-HQ and 0.01 M KTFAB (see 

Figure S3). Magnification: 25000 times. 

 

 

 

 

Scheme S1. The redox reaction of benzoquinone (BQ) in aprotic solvents [1]. 
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Figure S5a. Electrochemical impedance spectrum of the PEDOT-HQ solid contact measured 

at (a) 0.30 V, (b) 0.55 V and (c) 0.70 V in an aqueous buffer solution at pH=0; f=0.01 Hz – 10 

kHz (0.30 V and 0.55 V) 0.01585 Hz – 10 kHz (0.70 V); Eac=0.005 V. RE: Ag/AgCl/3 M KCl. 
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Figure S5b. Electrochemical impedance spectrum of the PEDOT-HQ solid contact measured 

at (a) 0.00 V, (b) 0.30 V and (c) 0.55 V in an aqueous buffer solution at pH=5.5; f=0.01 Hz – 10 

kHz and Eac=0.005 V. RE: Ag/AgCl/3 M KCl. 
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Figure S6. Cyclic voltammograms of the PEDOT-HQ film recorded in 0.01 M KTFAB-

acetonitrile with no HClO4 added and in 30:1, 20:1, 15:1 and 10:1 mixtures (v/v %) of 0.01 M 

KTFAB-acetonitrile and 0.2 M HClO4. Three first cyclic voltammograms recorded in each 

mixed solution are shown in the figure. RE: Ag/Ag+. 
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Figure S7. A typical electrochemical impedance spectrum of K-SCISEmix measured in 0.1 M 

KCl; f=10 mHz – 25 kHz, Edc=0.74 V (vs. Ag/AgCl/3 M KCl), Eac=0.10 V.  
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Figure S8. Typical chronopotentiograms of the (a) K-SCISEorg and (b) K-SCISEmix measured in 

0.1 M KCl. Applied current: +10−9 A for the first 60 s and −10−9 A for the next 60 s. RE: 

Ag/AgCl/3 M KCl. 

 

 

Table S1. Epa, Epc and E for four new GC electrodes shown in Figure S1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Electrode #  

 

Epa 

(mV) 

Epc 

(mV) 

E 

(mV) 

1 300.2 234.5 65.6 

2 300.4 232.0 68.4 

3 300.4 227.8 72.6 

4 300.4 229.6 70.8 

Mean 300.40.1 231.02.5 69.42.6 
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Table S2. Selectivity coefficients for the K-SCISE with PEDOT-HQ as the solid contact (n=5).  
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