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Figure S1. Calibration curve obtained by the increasing Be2+ ions for the E1. 

Table S1. Response characteristics of all-solid-state electrode (E1) and electrode (E2) 

Electrode 
Ionophore 

(%) 
PVC (%) 

o-NPOE 
(%) 

NaTPB (%) 
Slope 

(mV/D) 
Detection 
limit (M) 

Linear range 
(M) 

Response 
time (s) 

E1 3 30 64 3 29.5 10-7.1 10-2.5-10-7 15 

E2 3 30 64 3 25.3 10-6.2 10-2.5-10-6 35 
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Figure S2. Dynamic response time of (a) electrode E1 and (b) E2 for step changes in concentration of Be2+ 
ion. 

 

Figure S3. Chronopotentiograms for the E1 (black line) and the E2 (red line) electrodes recorded in 10−3 M 
of BeSO4. The applied current was +1 nA for 60 s and −1 nA for 60 s. The total resistance (R) of the E1 
electrode is approximately 9.5 MΩ, estimated by the potential jump, according to Ohm’s law, R=E/I, 
where E represents the potential change and I is the applied current. 

0 30 60 90 120

150

200

250

300

350

400

 

 

EM
F 

(m
V)

Time (s)



3 
 

 
Figure S4. Impedance spectra of (a) the bared Pt (solid circle) and the PEDOT/Pt (hollow circle) recorded 
in 0.1 M of KCl, with the frequency range 10mHz to 100kHz and the excitation amplitude, 10 mV. The 
sharp impedance spectra is typical for PEDOT film in an aqueous electrolyte [1]. The impedance spectra 
are dominated by an approximate 90º capacitive line, and there is only a slight deviation from the capacitive 
line at high frequencies. These results indicate that a fast electronic transfer occurs at the interface between 
Pt/PEDOT and PEDOT/solution. Additionally, the redox capacitance was estimated using the equation 
CLF=1/(2πfZ"), where f is the lowest frequency used to record the spectra (10mHz), and Z" is the imaginary 
part of the impedance at this frequency. The calculated CLF was 617 and 239 µF for Pt/PEDOT and bared 
Pt, respectively, and (b) the E1 (solid circle) and E2 (hollow circle) and the electrodes recorded in 10−3 M 
BeSO4 at the open-circuit potential with the frequency range 10mHz to 100kHz and the excitation 
amplitude, 100 mV.  
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Figure S5. Potential titration curve of the E1 as an indicator electrode, condition: 25 mL of 0.1 mM BeSO4 
with 10 mM of EDTA. 

-8 -7 -6 -5 -4 -3 -2
30

60

90

120

150

180

210
E1

 

 

EM
F(

m
V)

log [Be2+]

   5 days
 15 days
 30 days
 60 days
 90 days

 
Figure S6. Long-term response behavior of the electrode E1. 
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