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Abstract Electrode surface reaction on glassy carbon and synthesized graphite (PVDF
mixed graphite) in sulfuric acid solution is investigated by impedance spectroscopy at cyclic po-
larization. The redox peak, which may be due to the change of chemical adsorped functional
group on electrode surface or oxidation and reduction of oxygen, is represented on glassy car-
bon and graphite electrode in potentio-dynamic current curve. The oxidation and reduction of
these surface functional group on glassy carbon and PVDF mixed graphite have a major affect

on the impedance spectrum and Faraday impedance parameter at cyclic polarization.
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Table 1

Physical and chemical properties of used glassy carbon and PVDF mixed graphite material

for test electrodes

Material Density  Elastic Bend Specific Thermal Thermal Perme-
(g/cm™%) modules strength resistance conduction -expand coeff. ability
(k Nmm™°) (k Nmm™2) (& uym) (Wm™'K™") (K~ '(20~ (cm’s™1)
100°CH»H
Glassy 1.5 35 0.2 45 6 ~3.10°" 1077
- carbon
PVDF 2.16 0.05 10 20 107°
mixed.
graphite
ogstden AT Asde 5 Wole  (of74 c: U BEE, ¢+ fAe) F
+& o]&3le] Asjdg AMxdAack. old TEFE AF)
AHEE AleFe Merck &= &4 g At
£atoich. = B AP BT 25ToA A metd TEFLAT R 0.5 M H.S0.2
A 5| e}, 0.1 M H.S0,9] 71&Ad=9 gt
0.1 M HgSQ; E”(Hg/Hg_)SO,;) = 0.738 V
71& AT o 24 Hg/He.S0, A& o] &3t

gom 2 4 NS BA57) 9
sto} Hg/HgSO, 712439 goe &4z
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Fig. 4. Measured impedancd spectrum on glassy carbon in 0.1 M H,S0, during cyclic polariza-
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Evaluated impedance parameter according to model A (Fig. 5) for a spectrum of glassy

carbon at cyclic polarization in 0.1 M H,SO, at 25°C. Potentiostatic controlled potential U

v.s Hg/Hg.SO, in same electrolyte, current [ at start measurement of the spectrum, mean

deviation of phase angle A, time t since start of measurement (measure duration for one

spectra . 13~15 min)

Spectra U { R, W, W, C, C D Ry A
No. h mV UA kQ Qs™* Qs uF uF % Q o

1 0.0 838 0.17 328.0 - 55.1 389 228 9.93 11.5 0.08
2 0.5 637 0.03 317.0 - 29.5 722 264 114 115 0.07
3 1.0 438 - 1.36 65.5 - 19.6 837 258 10.8 11.5 0.05
4 1.5 239 - 9.13 7.4 588 17.6 787 210 117 11.6 0.07
5 2.0 38 -15.10 94 2180 10.5 594 200 152 11.6 0.11
6 2.5 238 - 6.32 13.7 - 20.4 745 205 114 114 0.22
7 3.0 438 - 1.11 80.1 - 19.9 935 268 104 115 0.05
8 3.5 638 - 0.07 3100 - 18.1 974 273 11.9 115 0.10
9 4.0 837 0.31 269.0 - 29.4 635 175 11.7 11,5 0.08
10 4.5 1037 0.51 195.0 - 33.8 542 137 11.8 11.5 0.08
11 5.0 1237 1.04 66.1 - 33.7 5256 136 11.6 11.5 0.06
12 5.5 1437 4.04 18.8 - 23.8 597 8 155 115 0.14
13 6.0 1237 0.33 265.0 - 23.3 727 29 210 11.4 0.06
14 6.5 1037 0.33 - - 21.9 763 30 213 114 0.06
15 7.0 837 0.30 - - 19.6 894 35 21.8 114 0.10
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Evaluated impedance parameter according to model B (Fig. 5) for a spectrum of PVDF mixed

graphite at cyclic polarization in 0.1 M H.,S0, at 25°C. Potentiostatic controlled potential U v.s

Hg/Hg.SO, in same electrolyte, current [ at start measurement of the spectrum, mean deviation

of phase angle £ ¢, time t since start of measurement (measure duration for one spectra . 13~

15 min)
Spectra U I R, C, W, R, C D R JaN')
No. h mV uA kQ uF kQs ' Q uF % Q o
1 0.0 710 0.23 14.90 260 13.0 - 291 8.82 12.2 (.14
2 0.5 490 -0.48 18.20 67 14.7 - 287 8.67 12.1 0.06
3 1.0 240 -7.65 10.90 - 10.6 - 237 7.88 12.1 0.26
4 1.5 -10 -36.90 5.14 - 3.7 - 225 439 12.2 0.52
5 2.0 -260 -51.40 5.26 - 3.9 - 189 6.95 12.1 0.47
6 25 -10 -26.50 13.60 - 4.7 - 200 443 12.1 0.54
7 3.0 240  -10.90 894 - 6.7 - 233 566 12.1 0.22
8 3.5 490 -0.25 33.40 43 12.4 4.63 279 9.13 12.0 0.11
9 4.0 710 .00  7.30 1910 1.3 1.42 287 9.27 124 0.22
10 4.5 940 0.78 43.70 136 11.3 4.88 249 858 12.0 0.12
11 5.0 1140 0.85 15.10 99 18.4 2.01 262 9.34 12.0 0.09
12 5.5 1340 1.67 16.70 56 10.1 5.48 269 9.72 12.0 0.25
13 6.0 1640 11.90 6.10 108 0.3 6.07 293 10.50 12.0 0.37
14 6.5 1340 0.93 7.20 136 194 1640 274 11.30 11.9 0.20
15 7.0 1140 0.40 7.40 182 34.0 552 260 11.50 11.9 (.22
16 7.5 940 0.24 3040 266 8.1 1.93 249 9.88 11.9 0.27
17 8.0 710 -0.02 12.00 437 6.3 1.32 296 10.30 12.0 0.32
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