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Abstract : In this work, we studied the electrochemical behavior of an osmium-based com-
pound ([Os(4-4'-dimethoxy-2-2'-bipyridine),(pyridine-NH,)PF¢]; Os-1) on an indium tin oxide
(ITO) electrode and evaluated its role as an electron-transfer mediator in the oxidation of p-
aminophenol (p-AP). Os-1 exhibited reversible and stable redox characteristics on the ITO elec-
trode. In the presence of p-AP, compared to the mediator-free condition, the oxidation peak
potential shifted to that of Os-1, accompanied by a significant increase in current. These results
demonstrate that Os-1 functions as an effective electron-transfer mediator in the oxidation of
p-AP, thereby enhancing the catalytic activity.
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Fig. 1. Chemical structure of Os-1, [Os(4-4'-dimethoxy-2-
2'-bipyridine),(pyridine-NH,)PFg].
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Fig. 2. (A) Cyclic voltammograms of Os-1 on the ITO electrode in 50 mM Tris buffer (pH 9.0) containing 10 mM MgCl,
at various scan rates. (B) Dependence of anodic and cathodic peak currents on the square root of the scan rate. (C) Cyclic
voltammograms of Os-1 on the ITO electrode in the same buffer with different concentrations of Os-1. Scan rate was
50 mV/s. (D) Dependence of anodic and cathodic peak currents on the concentration of Os-1.
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Fig. 3. (A) Cyclic voltammograms of p-AP on the ITO
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Fig. 4. (A) Cyclic voltammograms of Os-1, p-AP, and Os-
1/p-AP on the ITO electrode in S0 mM Tris buffer (pH
9.0) containing 10 mM MgCl,. Scan rate was S0 mV/s. (B)
Cyclic voltammograms of Os-1 (black) and Os-1/p-AP
(0.1-1.0 mM, colored traces) on the ITO electrode in the
same buffer with different concentrations of p-AP. Scan
rate was 50 mV/s. (C) Dependence of anodic peak current
on the concentration of p-AP.
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Table 1. Comparison of anodic peak currents of Os-1 and Os-1/p-AP at different concentrations of p-AP, together with
the calculated enhancement factor (defined as the ratio of anodic peak currents of Os-1/p-AP to Os-1).

Peak Current of Os-1

Peak Current of Os-1/p-AP Enhancement Factor

0.1 mM p-AP
0.2 mM p-AP
0.5 mM p-AP
1.0 mM p-AP

1.97 pA

3.89 A 1.97
6.10 pA 3.10
9.80 pA 4.97
19.51 pA 9.90

Table 2. Comparison of anodic peak currents of Os-1 and Os-1/p-AP at different concentrations of Os-1, and the
corresponding enhancement factor (defined as the ratio of anodic peak currents of Os-1/p-AP to Os-1).

Peak Current of Os-1

Peak Current of Os-1/p-AP Enhancement Factor

0.2mM Os 1 0.85 pA
0.5mM Os 1 1.65 pA
1.0mM Os 1 2.88 pA

12.80 pA 15.06
12.92 pA 7.83
13.16 pA 4.57
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