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Abstract: When polybutadiene dissolved in toluene was a binder of carbon powder, the volatility of solvent
just after electrode fabrication assured the mechanical solidity of the carbon paste electrode. This characteristic
met the qualifications for practical use of carbon paste electrodes. A new enzyme electrode bound with butadiene
rubber was constructed. In order to confirm whether it shows quantitative electrochemical behaviors or not,
its electrochemical kinetic parameters, e.g. the symmetry factor, the exchange current density, the capacitance
of double layer, the time constant, the maximum current, the Michaelis constant and other factors were
investigated. These experimental facts showed that butadiene rubber is a recommendable binder for practical

use of a carbon paste electrode.
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Table 1. Structure materials used in electrode fabrication

Electrode Each contains

A gr(0.5) + bdr(0.5)

B gr(0.5) + bdr(0.5) + tis(0.065)

C ¢r(0.5) + bdr(0.5) + fer(0.09)

D 2r(0.5) + bdr(0.5) + tis(0.065) + fer(0.09)

bdr: butadiene rubber solution (5.0% in toluene); gr: graphite
powder; tis: tissue; fer: ferrocene. unitin ( ): g
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Fig. 1. LSV’s for seeing through the electrochemical behaviors
of each component in the carbon paste. 1: in the
absence of substrate; 2: in the presence of 20 mM
H,0,. Scan rate : 50 mV/s.
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Fig. 2. Dependence of current difference between D-1 and
D-2 in Fig. 1 on the electrode potential.
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Fig. 3. Linear plot of In(i; —i)/i vs. E for the mediated
reduction of 20 mM H,O,.

Table 2. Current transient (i vs. t) resulting from potential
excitation. A and B were obtained in the presence
of substrate (20.0 mM H,0,) and in the electrolytic
solution (0.10 M NaCl) respectively. Excitation
potential: -150 mV (vs. Ag/AgCl)

Time(sec) A(mA) B(mA) A-B(mA)
0.01 285.63 284.97 0.66
0.02 192.93 178.83 14.10
0.03 153.64 141.25 12.39
0.04 13523 116.11 19.12
0.05 123.55 100.18 23.37
0.06 115.40 92.04 23.36
0.07 109.39 83.54 25.85
0.08 105.14 77.88 27.26
0.09 100.18 72.92 27.26
0.10 98.77 71.15 27.62
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Fig. 4. Current flows versus time in Table 2.
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Fig. 5. Lineweaver-Burk plot of the signal current and the
substrate concentration. They were from the calibration
curve(inset).
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