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Electrochemical Properties of Polypyrrole—-Glucose Oxidase
Enzyme Electrode Depending on Dopant Size
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Abstract

We synthesized polypyrrole (PPy) by electrolysis of the pyrrole monomer solution containing support
electrolyte KCl and/or p-toluene sulfonic acid sodium salt (p-TS). The electrochemical behavior was
investigated using cyclic voltammetry and AC impedance. In the case of using electrolyte p-TS, the
redox potential was about -0.3 V vs. Ag/AgCl reference electrode, while the potential was about 0 V
for using electrolyte KCI. It is considered as the backbone forms a queue effectively by doping p-TS.
Therefore, it is possible to be arranged regularly. That leads to improvement in the electron hopping.
The AC impedance plot gave a hint of betterment of mass transport. PPy doped with p-TS has
improved in mass transport, or diffusion. That is because the PPy doped with p-TS has a good

orientation, and is more porous than PPy with KCL
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Fig. 1. Cyclic voltammograms of PPy~GOx enzyme

electrodes. (a) Support electrolyte KCI and 0.5 mg/

m GOx. (b) KCl and 1.0 mg/mé GOx. (¢) p~TS and 0.5 mg/m¢ GOx. (d) p~TS and 1.0 mg/mb
GOx. (e) PSS and 05 mg/mé GOx. (f) PSS and 1.0 mg/m¢ GOx.

p-toluene sulfonic acid sodium salt (p-TS)%}
poly(sodium 4-styrene sulfonate) (PSS)E A XA 3|
A2 3 XxF ANFTAE nYFIY ZLAASTE

e S =1

Azt o] =EL 3o AN H E5HS
g §ho)

2. AlE aby
=HA ¥ PPys 4L 02 mol dm®
pyrrole €] AAAHAZ 01 mol dm™ FE
9 KCl EE p-TS ¥ PSSE £3lAz F,
Ag/AgCl HZe] tisld 08 Ve EelHd= 300

mC/em’® 5¢ 14 3xd3ygoz Fgatgch AgA
FozE ITORH #IAAFE AHEA D, 7I&48=
o} AT L 47k Ag/AgCl 2 WFHL AL&3549
=3

&8 AYAF EXL 05 mol dmn9 KO +§
do A -1.0 V ~ +0.3 V(EE +05 V)9 F9A
10 wV/se FAEEZ XTUHE 83l AFdA

o} #¥, 3% 9992 EAHL 05 mol dns) KCi
fANM FaAE 2 MHz ~ 10 mHzo]l = wja T
¥4 5w A3 E A7Et AT

EZEG £999 Fdo @2 FLAFTY HFLH
€ 0.1 mol dm™ phosphate ¥ ¥ &4 (pH 7.0)
1 mM p-quinone® #H7}gF F, +035 Vo ¥eld
& A7tEle AR WHIE AN

3. 8% 2 ¥

2¥ 1€ KCl, p-TS ¥ PSS AAAHAL AlL
gte] 33 PPy-GOx &AW 3 HAYAH
EA4E HoZo xAAdfAe] KCIY 28 Ua),
(b)e] A%, Astste) H=avlt Ag/AgCl A3 W3l
o o 0V A #EHHAL, o] AeAL
p-TS ¥ PSSE o8& AHfdis(ad 1), @),
(e), (f)) A3tme] HAI} F -02 V 2A4A e

AL ¢ F Ak =23 HokE GOx9 F& =

ZINAE, p-TS R PSSY Zfoll dzwtgo] 2y

- 746 -



-70 -10 -10
© KCI, GOx Free o 2
cof © KO.05G0x . o p-TS,GOx Free * o PSS, GOxFree
b & KCt,1.0GOx - ® pT5.0.5G0x ® PSS, 05G0x
o « p¥8,1.0GOx B 4 pss 1060x o s
-50 ° 9 *
[ ] & -
— —~ 6} - B A
G -4 o G o ® o] K
N . a N . ~ o &
E -3 ° . E 4} o * ., E 4} * .
. o * , %
20 f ° . J o ® a %4
® 4 o *
° . & 2 o a 2F a
-10 assseay, o 4t (0:‘ g, s 2 A‘Qg: “ f“‘
Pose g g
0 1 n n " n 0 " A n f n “ 0 [ X
[ 10 20 30 40 50 60 70 10 12 14 16 18 20 10 12 14 16 18 20
ReZ[Q] ReZ[Q] RezZ(Q]

(a)
¥ 2 PPy ¥ PPy-GOx E4A=
A A M)A PSS.

o

(c)

£4. (@ AAAHA KCl (b) AAAHA p-TS. (c)

Fig. 2. AC impedance spectroscopy of PPy and PPy-GOx enzyme electrodes. (a) Support electrolyte

KCL (b) p-TS. (c) PSS.
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Fig. 3. Current response of PPy-GOx enzyme electrodes. (a) Support electrolyte KCl. (b) p-TS. (c)
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