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Abstract — In this study, an anthracene cross-linker is introduced to enhance the catalytic activity of glucose oxidase
(GOx) based catalysts and to increase the amount of enzyme loading. The crosslinked GOx is bonded with the CNT/PEIL
support using the electrostatic interaction (AC[CNT/PEI/GOXx]). Electrochemical evaluations are done to evaluate the per-
formance of this catalyst and the performance of CNT/PEI/GOx catalyst is also measured as a control. According to the
measurements, it is confirmed that the amount of loaded GOx increases, while K, value calculated by Lineweaver-Burk
plot shows that AC[CNT/PEI/GOx] (K, : 0.73 mM) is superior to CNT/PEI/GOx (K,, : 1.71 mM) without cross-linking
reaction. Based on these effects, it is demonstrated that the maximum power density of the enzymatic biofuel cell using
AC[CNT/PEI/GOx] increases from 21.2 uW/em? to 57.4 pW/em?.
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Co., Ltd.), Polyethyleneimine (PEI) (50 wt% solution in water, MW
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Fig. 1. Schematics showing the chemical structure of CNT/PEI/GOx
and CL|CNT/PEI/GOx] catalysts.
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Fig. 2. Cyclic voltammograms of CNT/PEI/GOx, TC[CNT/PEI/GOx]

and AC|CNT/PEI/GOx]. For the tests, 0.01 M PBS (pH 7.4) was
used under N, saturated state and a scan rate was S0 mv/s.

Table 1. Peak current density for each catalyst

Sample Current density [uW cm™]
CNT/PEI/GOx 0.31
TC[CNT/PEI/GOx] 1.07
AC[CNT/PEI/GOx] 1.22
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Fig. 3. A correlation of substrate concentration and difference in
peak current density for measuring Km of CNT/PEI/GOx,
TC[CNT/PEI/GOx] and AC[CNT/PEI/GOx]. For the tests,
Lineweaver-Burk equation was used, while 0.01 M PBS (pH
7.4) was used under air saturated state and a scan rate was
50 mv/s.
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Fig. 4. Nyquist plots of CNT/PEI/GOx, TC[CNT/PEI/GOx] and AC
[CNT/PEI/GOX].
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Fig. 5. Polarization curves of the enzymatic biofuel cells using CNT/
PEI/GOx, TC|CNT/PEI/GOx] and AC[CNT/PEI/GOX] catalysts.
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