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carbon paste electrode fabricated using polybutadiene binder
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Abstract : For the practical use as a biosensor, a rubber electrode bound by polybutadiene was newly devised

for the determination of hydrogen peroxide. Then its electrochemical behaviors were investigated. The signal
could be obtained at low electrode potential between 0.0 ~ -0.5 V (vs. Ag/AgCl) with a detection limit of

1.4X107* M and its potential dependence was linear in the experimental range. Especially its Lineweaver-Burk

plot showed a very good linearity giving the evidence of a good enzyme immobilization on the surface of

the electrode. And mechanical stability of the electrode resulted from using rubber binder presented a new

possibility for the practical use of biosensor.
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Fig. 1. Cyclic voltammograms of the carbon-paste biosensor
with polybutadiene rubber binder. A and B were
obtained before and after adding 100 puL of 1.0 M
H,0, in 0.1 M NaCl 10 mL respectively. Inset: current
difference between A and B. Reference electrode,
Ag/AgCl; scan rate, 10 mVs™.
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Fig 2. Time profile of current for the experimental determ-
ination of the response signal and the saturation time.
Applied potential, -0.200V vs. Ag/AgCl; [H,O,],
1.0x1072 M.
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Fig 3. Change of the amperogram with successive additions
of 0.10 M H,O, 100uL to 10mL supporting
electrolyte solution. pH, 8.83; applied potential, -0.20
V. Inset: resulting calibration plot.
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Fig. 4. Lineweaver-Burk plot of the same data as in Fig. 3.
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Fig. 5. pH-dependence and computer deconvolution of the
signal at -0.200 V vs. Ag/AgCl. [H,0,], 1.5x107 M.
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Fig. 6. Detection limit of the biosensor used in this work.

[H,0,], 1.4x10™* M; pH, 8.33; applied potential,
-0.40 V vs. Ag/AgCl.
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Fig. 7. Working stability of the biosensor stored at 4°C in
the dark between measurements. 100 uL of 1.0 M
H,0, was added in 0.1 M NaCl 10 mL at -0.20 V.

B

o] AdutHo|t}. Fig. 7& 37| Fol =
Aol A&t F AZF el whEt 7H
S HAFI Stk wEe] 1 W g
A= 15~60 kl/molZ thets] zrolr 4l

Ao] 7}538lth. cystine ©¥3HE WA
o] 394 E4 9ste] #3lE 4 3o, cysteine
710 71 o Atag 71HE AR ksl Aa
7b AbSA| 2 ATt AR S cystineS AT &
= Atk 9reF mAES] protease’t AT WA &
e zhetd a4 s Bajste] 249
Tx7 HEE & A o9} e e9EL &
= 37 T =E3AA BAd Ff 49

N

o

=A
—
—a.

|
7t

AT
9,
ol x to .
i rsi'ré%
o
o (B 2 rfr r

)

12

o

>,

N

i,

fo

rO

9 o '
it Zi [24:
2o 1

a8y Fig 72 d4H
Atk AIZF 7 el w7

Vol. 20, No. 1, 2007

f
s
PRV
kd

o

Conductivity, S

P S R [ ) o ol 2 ZR S e T e SRR S |
Q. - T2 A B v B e - B 8

Time, days

Fig. 8. Conductivity change of carbon paste with the storing
time at 4°C in the dark. Carbon-paste: carbon
powder, 50.5%; ferrocene, 5.0%; butadiene rubber,
2.86%; tolune, 42.2%.
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