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Abstract — In this study, we demonstrated that the nonenzymatic glucose sensor based on the flexible carbon fiber
bundle electrode with BDD nanocomposites (CF-BDD electrode). As a nano seeding method for the deposition of BDD
on flexible carbon fiber, electrostatic self-assembly technique was employed. Surface morphology of BDD coated carbon
fiber electrode was observed by scanning electron microscopy. And the electrochemical characteristics were investigated
by cyclic voltammetry, electrochemical impedance spectroscopy and chronoamperometry. This CF-BDD electrode
exhibited a large surface area, a direct electron transfer between the redox species and the electrode surface and a high
catalytic activity, resulting in a wider linear range (3.75~50 mM), a faster response time (within 3 s) and a higher sensitivity
(388.8 nA/mM) in comparison to a bare CF electrode. As a durable and flexible electrochemical sensing electrode, this
brand new CF-BDD scheme has promising advantages on various electrochemical and wearable sensor applications.
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ammonium chloride (PDDA; A1 400,000~500,000)2} poly sodium
4-styrene sulfonate (PSS; A% 70,000)2 4% = 2F(Samchun
Chemical, Gyeonggi-do, Korea)s &3l L3It} Tlo]oRE = Lt
T YA 71=32 nm)- JinGanfYuan New Material Development
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Fig. 1. SEM image of the boron doped diamond layer on carbon
fiber.
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Fig. 2. Cyclic voltammograms of CF and CF-BDD electrodes in a
0.1 M NaOH solution at a scan rate of S0 mV/s.
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Fig. 3. Cyclic voltammograms of CF and CF-BDD electrodes in a 3 M
KCl solution containing 10 mM Fe(CN)63"4' at a scan rate of
50 mV/s.

Korean Chem. Eng. Res., Vol. 57, No. S, October, 2019

0.4
| | m |CF electrode i
® CF-BDD electrode ?
03 |-
—~ o
< P
£
c )
02 |- p
g _®
5 K 4
3 -
ﬁ ®
9 4
o) o
o o1} 4 -
g o
‘ P —
T v - /I'/.
) - —l"r'
0.0 !"1’.1.1.|.|.1.1.|
2 4 6 8 10 12 14 16 18
V2, 12,
Scan rate" (v/)

Fig. 4.1, vs. v!” plots for determining the effective surface area of
the CF and CF-BDD electrodes.
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Table 1. Effective surface areas according to the modified BDD-CNT hybrid electrodes

Electrode Randles’ slope Correlation coefficient (R) Effective surface area (cm?)
CF 0.00728 0.99111 0.0647
CF-BDD 0.01969 0.99836 0.1749
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Fig. 5. Nyquist plot of the EIS for CF and CF-BDD electrodes in a
0.1 M KCl solution including 5 mM Fe(CN)** at 0.23 V (for
CF electrode) and 0.065 V (for CF-BDD electrode) of formal
potential.
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Fig. 6. Calibration curves of CF and CF-BDD electrodes for glucose
concentrations.
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