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Scheme S1. Scanning electron microscopy of (A) bare GCE and (B) RuON-GCE. 

 

 

20.00 KV      X60K           500nm

A

20.00 KV      X40K           1m

B

Electronic Supplementary Material (ESI) for Analytical Methods
This journal is © The Royal Society of Chemistry 2012



3 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. S1. Differential pulse voltammograms of RuON-GCE in a 0.1 M phosphate buffer solution 

(pH 7.0) containing different concentrations of DA. Numbers 1-33 correspond to 4.0×10-2-41.0 

M of DA. Inset shows the plot of the electrocatalytic peak current, corrected for any residual 

current, as a function of DA concentration in the two linear ranges of (a) 4.0×10-2-1.6 M and 

(b) 1.6-41.0 M of DA.  
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Fig. S2. Differential pulse voltammograms of RuON-GCE in a 0.1 M phosphate buffer solution 

(pH 7.0) containing different concentrations of AC. Numbers 1-21 correspond to 4.0×10-2-400.0 

M of AC. Inset shows the plot of the electrocatalytic peak current, corrected for any residual 

current, as a function of AC concentration in the two linear ranges of (a) 4.0×10-2-0.8 M and 

(b) 0.8-400.0 M of AC.  
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Fig. S3. Differential pulse voltammograms of RuON-GCE in a 0.1 M phosphate buffer solution 

(pH 7.0) containing different concentrations of ASA. Numbers 1-24 correspond to 40.0-25600.0 

M of ASA. Inset shows the plot of the electrocatalytic peak current, corrected for any residual 

current, as a function of ASA concentration in the linear range of 40.0-25600.0 M of ASA.  
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Fig. S4. Chronoamperograms of a 0.1 M phosphate buffer solution (pH 7.0) containing different 

concentration of DA at (A) potential step of 220 mV at RuON-GCE and (B) potential step of 

600 mV at BGCE. Insets show plots of I vs. t-1/2 obtained from the data of chronoamperograms. 

Numbers of 1-4 correspond to 0.2, 0.4, 0.6 and 0.8 mM of DA respectively. 
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Fig. S5. Chronoamperograms of a 0.1 M phosphate buffer solution (pH 7.0) containing different 

concentration of AC at (A) potential step of 380 mV at RuON-GCE and (B) potential step of 

460 mV at BGCE. Insets show plots of I vs. t-1/2 obtained from the data of chronoamperograms. 

Numbers of 1-4 correspond to 0.01, 0.02, 0.08 and 0.1 mM of AC respectively. 
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Fig. S6. Chronoamperograms of a 0.1 M phosphate buffer solution (pH 7.0) containing different 

concentration of ASA at (A) potential step of 800 mV at RuON-GCE and (B) potential step of 

1000 mV at BGCE. Insets show plots of I vs. t-1/2 obtained from the data of 

chronoamperograms. Numbers of 1-4 correspond to 0.06, 0.08, 0.1 and 0.2 mM of ASA 

respectively. 
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Fig. S7. (A) Typical steady-state voltammograms obtained for a RuON-GCE in a 0.1 M 

phosphate buffer solution (pH 7.0) containing 0.05 mM DA at the various rotation rates 

indicated for each voltammograms. (B) Levich plots which drawn with using currents 

corresponding to Edisk =200 mV and different concentrations of DA. Numbers of 1–4 correspond 

to 0.05, 0.1, 0.2 and 0.3 mM of DA. (C) Koutecky–Levich plots obtained from Levich plots 

shown in (B).  
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Fig. S8. (A) Typical steady-state voltammograms obtained for a BGCE in a 0.1 M phosphate 

buffer solution (pH 7.0) containing 0.2 mM DA at the various rotation rates indicated for each 

voltammograms. (B) Levich plots which drawn with using currents corresponding to Edisk =340 

mV and different concentrations of DA. Numbers of 1–4 correspond to 0.1, 0.2, 0.4 and 0.6 mM 

of DA. (C) Koutecky–Levich plots obtained from Levich plots shown in (B).  
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Fig. S9. (A) Typical steady-state voltammograms obtained for a RuON-GCE in a 0.1 M 

phosphate buffer solution (pH 7.0) containing 0.3 mM AC at the various rotation rates indicated 

for each voltammograms. (B) Levich plots which drawn with using currents corresponding to 

Edisk =374 mV and different concentrations of AC. Numbers of 1–4 correspond to 0.3, 0.4, 0.5 

and 0.6 mM of AC. (C) Koutecky–Levich plots obtained from Levich plots shown in (B). 

0.03

0.1

0.17

0.24

0.05 0.08 0.11 0.14

ω-1/2 / (rad s-1)-1/2

I-1
/(

µ
A

)-1

0

7

14

21

0 7 14 21

ω1/2 / (rad s-1)1/2

I /
 µ

A

-1

5

11

17

0.06 0.24 0.42 0.6

E vs SCE /  V

I /
 µ

A 1000

3000
2500

1500

500

2000

A

B
4

1

C
1

4

Electronic Supplementary Material (ESI) for Analytical Methods
This journal is © The Royal Society of Chemistry 2012



12 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. S10. (A) Typical steady-state voltammograms obtained for a BGCE in a 0.1 M phosphate 

buffer solution (pH 7.0) containing 0.3 mM AC at the various rotation rates indicated for each 

voltammograms. (B) Levich plots which drawn with using currents corresponding to Edisk =650 

mV and different concentrations of AC. Numbers of 1–4 correspond to 0.3, 0.4, 0.5 and 0.6 mM 

of AC. (C) Koutecky–Levich plots obtained from Levich plots shown in (B).  
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Fig. S11. (A) Typical steady-state voltammograms obtained for a RuON-GCE in a 0.1 M 

phosphate buffer solution (pH 7.0) containing 10.0 mM ASA at the various rotation rates 

indicated for each voltammograms. (B) Levich plots which drawn with using current 

corresponding to Edisk =700 mV and different concentrations of ASA. Numbers of 1–2 

correspond to 2.0 and 10.0 mM of ASA. (C) Koutecky–Levich plots obtained from Levich plot 

shown in (B).  
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Fig. S12. (A) Typical steady-state voltammograms obtained for a BGCE in a 0.1 M phosphate 

buffer solution (pH 7.0) containing 10.0 mM ASA at the various rotation rates indicated for each 

voltammograms. (B) Levich plots which drawn with using current corresponding to Edisk =1172 

and different concentrations of ASA. Numbers of 1–2 correspond to 2.0 and 10.0 mM of ASA. 

(C) Koutecky–Levich plot obtained from Levich plot shown in (B).  
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