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Fig. 1 Parallel array of microband electrodes or, in
short, stripe electrode
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Fig. 2

(A) Optical and (B) scanning electron micro-
graphs of the electrodes A (1), B (2, 4) and C (8, 5)
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Fig. 3 Normal-pulse voltammograms, corrected for
the base current, of 0.5 mM [Fe(CN)s]*™ in 0.5 M Ly

KNOs recorded with the electrodes A (A), B (B) and C
(©

Sampling times: 7 = (a) 12, (&) 20, (¢) 40, (d) 110,
(e) 200, (f) 400 and (g) 1000 ms
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Fig. 4 Plot of z'nm«/f— against 1/\/‘5_, iim and 7 being
the limiting current corrected for the base currents
and the sampling time, of 0.5 mM [Fe(CN)a]% in
0.1 M KNO; obtained with the electrodes A ([J), B
(@) and C (O)

The dotted lines are theoretical ones calculated by use
of Cottrell equation for electrode A (), and eqns.
(2) and (b) for electrodes B (») and C (¢).
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Fig. 5 Plot of in+/7 against 1/v7, iy and 7 being
the limiting current corrected for the base currents
and the sampling time, of 0.5 mM [Fe(CN)s]*™ in
0.1 M KNOs; obtained with the electrodes A ([]), B
(@) and C (O)

The dotted lines are theoretical ones calculated by use
of Cottrell equation for electrode A (a), and eqns.
(2) and (5) for electrodes B (&) and C (¢).
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Fig. 6 Plot of the limiting current, not corrected for
the base current, J;m, against the concentration, Ck, of
[Fe(CN)s]®™ in 0.1 M KNOs with the electrodes A (O,
B (@) and C (O)

7=1s. The dotted lines show the regression lines, of

which the slope a and intercept b are summarized in
Table 1.

Table 1 Characteristic features for the calibration plots

Electrode ao/ bo a/uAuM ™! b/pA beate, /MA Detection limit/puM
KsFe(CN)s A 1 —0.153 = 0.007 =0.577 = 0.053 — 0.673 = 0.028
B 0.52 = 0.01 —0.146 = 0.003 —0.319 £ 0.029 —0.30 £ 0.07 0.291 £ 0.006
C 0.21 £0.01 —0.140 £ 0.003 —0.183 £ 0.024 —0.12+0.03 0.247 = 0.005
KsFe(CN)s A 1 0.138 = 0.003 1.56 = 0.06 — 1.99 = 0.05
B 0.52 £ 0.01 0.137 £ 0.002 1.01 = 0.03 0.83 = 0.05 0.860 = 0.012
C 0.21 = 0.01 0.126 = 0.003 0.453 £ 0.019 0.34 = 0.02 0.569 = 0.012
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Current Response and Signal-to-Noise Advantage of Parallel Array of
Microband Electrodes on Potential-Step Voltammetry
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The potential-step voltammetric behavior of the reduction and oxidation limiting current of
hexacyanoferate ions at a parallel array of microband electrodes or, in short, a stripe electrode,
has been studied experimentally with reference to their signal-to-noise advantage. Gold-stripe
electrodes of different band widths, that is, electrode B (2ao = 30 um, 25y = 60 um) and elec-
trode C (2ao = 10 pm, 25, = 60 pm), 2ao and 25, being the width of microband and the distance
between the centers of microbands (see Fig. 1), as well as a gold planar electrode of convention-
al size, electrode A, were examined. The voltammetric behavior was well explained by pro-
posed theoretical equations {M. Senda, Rev. Polarogr., 51, 245 (2005)}: the voltammetric cur-
rent at the stripe electrode approaches the Cottrellian current with increasing sampling time.
Calibration plots were constructed for the concentration range of 2.5~ 15 uM of hexacyanofer-
ate. The slopes and intercepts of the regression line of the plots are discussed in terms of the
ao- and be-values of the stripe electrode. The signal-to-noise advantage of the stripe electrodes
has been shown. The effects of the swelling and smoothness of microband electrodes are dis-
cussed. ‘

Keywords : parallel array of microband electrodes; stripe electrode; signal-to-noise ratio; elec-
trochemical detector ; potential-step voltammetry.
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