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Abstract — In this study, we synthesized biocatalyst consisting of glucose oxidase (GOXx), polyethyleneimine (PEI) and
carbon nanotube (CNT) with addition of p-benzoquinone (BQ) that was considered anodic catalysts of enzymatic bio-
fuel cell (EBC). For doing this, PEI/CNT supporter was bonded with BQ by physical entrapping method stemmed from
electrostatic attractive force ([BQ/PEIJ/CNT). In turn, GOx moiety was further immobilized on the [BQ/PEIJ/CNT to
form GOx/[BQ/PEI]/CNT catalyst. This catalyst has a special advantage in that the BQ that has been usually dissolved
into electrolyte was immobilized on supporter. According to the electrochemical analysis, maximum current density of
the GOx/[BQ/PEI]J/CNT catalyst was 1.9 fold better than that of the catalyst that did not entrap BQ with the value of
34.16 pA/em?, verifying that catalytic activity of the catalyst was enhanced by adoption of BQ. Also, when it was used
as anodic catalyst of the EBC, its maximum power density was 1.2 fold better than that of EBC using the catalyst that
did not entrap BQ with the value of 0.91 mW/cm?. Based on such results, it turned out that the GOx/[BQ/PEI)/CNT cat-
alyst was promising and viable as anodic catalyst of EBC.
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Fig. 1. Schematic Illustrations of catalytic structures and electron
transfer mechanism of GOX/PEI/CNT, BQ/|[GOx/PEI/CNT)]
and GOx/[BQ/PEIJ/CNT catalysts.
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Fig. 2. Cyclic voltammograms of GOx/PEI/CNT, BQ/[GOx/PEI/CNT]

and GOx/[BQ/PEIJ/CNT catalysts. 1.0 M PBS (pH 7.4) was
used as electrolyte at N, saturated state, while potential scan
rate was 100 mV/s and rotation rate of GCE was 1000 rpm.
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Fig. 3. Cyclic voltammograms of GOx/PEI/CNT, BQ/[GOx/PEI/CNT]| and GOx/[BQ/PEIJ/CNT catalysts. 1.0 M PBS (pH 7.4) was used as
electrolyte at N, saturated state, while potential scan rate was 10 (inner) to 210 (outer) mV/s and rotation rate of GCE was 1.000 rpm.
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Fig. 4. (a) A plot representing how current density measured at —0.46 V was changed with an increase in glucose concentration. As a result,
Imax of GOx/[BQ/PEI]/CNT was 34.16 pA/cm?. (b) Determination of the Michaelis-Menten constant (Km) for the biosensor. the val-
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Fig. 5. Nyquist plots of GOX/PEI/CNT, BQ/[GOx/PEI/CNT] and GOx/
[BQ/PEI]/CNT to measure R; and R, of the catalysts.

Korean Chem. Eng. Res., Vol. 55, No. 2, April, 2017

A&

0_0 v L L) L) L) L) L 1'1

038 1.0

L 0.9
07 L
; L0 °
o s
T 054 Los E
€ b >
% 044 0.5 5
[ c
§ 0.3« :0'4 %
; L03 %
0.2 [ 2
—=— GOX/PEICNT 02 O

014 —— BQIGOKPEICNT] 04

—— GOX/[BQ/PEI)/CNT 0.

0'0 J L) ) J J J J 0'0

00 05 10 15 20 25 30 35
Current density / mA cm?

Fig. 6. Polarization curves of biofuel cells adopting GOx/PEI/CNT,
BQ/[GOx/PEI/CNT] and GOx/[BQ/PEI]J/CNT as anodic cata-
lysts.
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