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Abstract The electrochemical behavior on electrographite and graphite foil electrode with po-
rous surface in 0.5 M K.,S0O; solution with 1 mM [Fe(CN),;]*"/[Fe(CN);]*~ have been charac-
terized by impedance spectroscopy. In cyclic voltammograms, relative high current according to
structure of porous surface for graphite materials was represented, and indicated high double
layer capacitance on graphite foil. The Faraday - impedance and the change of impedance spec-
trum on both graphite materials were not remarkable during polarization by reaction of field
transport. Chemical adsorption was represented on electrographite and was depended highly at

anodic polarization.
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Fig. 1. Cyclic voltammograms for 1.0 mM Fe
(CN)y*/Fe(CN)4'~ on electrographite in 0.5

M K,SO, solution at a sweep rate+=6 mVs™',
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Table 1
Voltametric data for electrographite and graphite foil electrode in 0.5 M K,SO, solution with 1
mM K;[Fe(CN);], K4[Fe(CN),] redox couple. Pick current I, and I, pick potential £, and

E.. For reversible system expected E,- E. = 58 mV for 25°C. Potential vs. Hg/Hg,SO,, 2 cm*

geometric electrode surface

Electrode Anodic direction Cathodic direction Reversible E,-E.

material . S potential
E, (mV) I.(uA) E.(mV) T uA) (mV) (mV)
Electrographite 535 369 465 - 218 496 79

Graphite foll 531 364 452 - 312 49 79
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Evaluated impedance parameter according to model A (Fig. 5) for a spectrum of electographite

at cathodic polarization in 0.5 M K,SO, with redox couple 25°C. Potentiostatic controlled poten-

tial Ev.s Hg/Hg.SO, in same electrolyte, mean deviation of phase angle A @, time & since start

of measurement {measure duration for one spectra . 13~ 15 min)

Spectra t E R, W, C, C D R A

No. h mV 9 Qs™'*  mF uF % Q °
1 0.0 378 3.13 477 4.59 489 25.3 7.14 0.43
2 0.5 369 3.19 551 3.67 490 25.1 7.13 0.36
3 1.0 358 3.20 600 3.29 485 25.0 7.12 0.35
4 1.5 349 3.31 734 3.27 486 24.9 7.10 0.33
5 2.0 340 3.50 812 3.07 479 24.9 7.08 0.34
6 2.5 330 3.85 965 3.69 475 24.8 7.07 0.31
7 3.0 319 3.95 1140 3.79 470 24.8 7.06 0.28
8 3.5 309 3.95 1180 3.72 467 24.6 7.04 0.28
9 4.0 299 3.81 1060 3.05 460 24.3 7.01 0.35
10 4.5 288 3.81 1270 3.05 460 24.3 7.00 0.30
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Evaluated impedance parameter according to model A (Fig. 5) for a spectrum of electographite

at anodic polarization in 0.5 M K,SO, with redox couple 25°C. Potentiostatic controlled potential

E v.s Hg/Hg,SO, in same electrolyte, mean deviation of phase angle 2. ¢, time f since start of

measurement (measure duration for one spectra | 13~15 min)

Spectra 1 E R, W, C, C D R Ay

No. h mV Q Qs " mF uF % Q °
1 0.0 378 5.60 494 1.91 428 265" 6.98 0.32
2 0.5 369 5.38 377 2.17 400 27.8 6.98 0.30
3 1.0 358 5.16 303 3.03 371 29.0 6.95 0.31
4 1.5 349 5.07 267 3.07 349 30.7 6.93 0.38
5 2.0 340 4.94 223 5.36 324 32.7 6.94 0.45
6 2.5 330 4.61 184 7.96 296 34.9 6.94 0.54
7 3.0 319 450 147 12.90 271 36.7 6.94 0.63
8 3.5 309 3.38 107 20.90 222 39.0 6.95 0.73
9 4.0 299 3.70 86 30.50 181 41.7 6.92 0.81
10 4.5 288 4.05 71 47.80 141 44.0 6.92 0.83
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Table 4

Evaluated impedance parameter according to model B (Fig. 8) for a spectrum of graphite foil
at cathodic polarization in 0.5 M K,SO, with redox couple 25°C. Potentiostatic controlled poten-
tial F v.s Hg/Hg.SO, in same electrolyte, mean deviation of phase angle /. ¢, time t since start

of measurement (measure duration for one spectra . 13~ 15 min)

Spectra t E R, W, C P kR, L@
No. h mV Q Qs uF % Q °
1 0.0 475 22.1 187 424 40.2 5.79 0.16
2 0.5 465 20.0 185 403 39.6 5.77 0.15
3 1.0 456 21.6 196 384 38.7 5.76 0.15
4 1.5 445 24.9 229 362 38.2 5.74 0.21
5 2.0 435 23.1 243 348 37.0 5.75 0.23
6 2.5 426 24.3 274 337 36.0 5.74 0.28
7 3.0 415 29.6 319 338 35.1 5.77 0.25
8 3.5 405 33.3 371 - 332 34.7 5.78 0.28
9 4.0 395 60.3 565 320 35.6 5.75 0.40
10 4.5 385 31.2 452 313 34.3 5.78 0.50
11 5.0 375 36.3 474 317 33.7 5.81 0.43
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Evaluated impedance parameter according to model B (Fig. 8) for a spectrum of graphite foil

at anodic polarization in 0.5 M K.S0, with redox couple 25°C. Potentiostatic controlled potential

E v.s Hg/Hg.SO, in same electrolyte, mean dewviation of phase angle A ¢, time t since start of

measurement (measure duration for one spectra . 13~15 min)
Spectra Iy E R, W, C D R, YaN©)
No. h mV Q Qs '* uF % Q °

1 0.0 457 31.6 132 335 37.4 5.84 0.18
2 0.5 467 28.5 115 341 38.1 5.85 0.17
3 1.0 476 25.8 102 348 38.3 5.85 0.17
4 1.5 487 23.4 95 3562 38.0 5.85 0.16
5 2.0 498 23.6 95 350 37.7 5.85 0.15
6 2.5 507 25.8 95 349 36.9 5.86 0.62
7 3.0 518 24 4 108 345 35.9 5.85 0.15
8 3.5 528 24.5 124 340 34.9 5.85 0.17
9 4.0 538 25.5 146 332 34.1 5.84 0.20
10 4.5 549 254 169 328 33.3 5.87 0.20
11 5.0 558 26.6 202 319 33.2 5.87 0.22
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