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Abstract Differences in electrode properties and in fluorine electrolysis behaviors of various carbon anodes, which were
the YBD-like grade carbon, the YBD grade carbon and the P2X grade carbon, containing different pore sizes and dis-
tributions were investigated. The evaluations were performed by measuring their mechanical properties, cyclic voltammograms
and chronoamperometries in 0.5 M,30, solution with 1 mM [Fe(CNJ)*/[Fe(CN)]* redox couple and electrochemical
behaviours of fluorine electrolysis in molten KF - 2HF electrolyte 8C8% was found that the P2X grade carbon anode
showed better electrode properties in the cyclic voltammogram and chronoamperometry than the other carbon anodes while
the YBD-like grade carbon anode which contained the pore size of3BO@m showed superior electrode properties for
fluorine electrolysis to the others. These differences in the electrode properties of various carbon anodes seemed to be
owing to different sizes and distributions of pores on their surfaces.
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(a) P2X grade carbon anode

Fig. 1. Micrographs of carbon anodes contained various size and distribution of pore.
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The Characteristics of specific resistivity, and tensile strength and
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hardness for carbon anode contained various size and distribution

of pore

Carbon anode

P2X grade YBD grade YBD-like grade

Tensile Strength (kg/cﬁw 280.3 163.7 31.14
Hardness 91 84 73
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Fig. 3. Cyclic voltammograms for 1.0 mM [Fe(GNY[Fe(CN)*
on various carbon anodes in 0.5 MSQ, solution.
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Table 2
Voltammetric data for 1 mM KFe(CN)], K,Fe(CN)] with

various carbon anodes prepared by changing binder contents in

0.5M K;SO,
Carbon Scan rate Anodic dir.  Cathodic dir. AE,(mV)
anode (mV/sec)
Ea Ipa Ec Ipc
(mV) (HA) (mV) (UA)
P2X grade 5 523 90.7 463 -95.2 60
10 526 140 457 -148 69
20 531 207 453 -222 78
30 533 259 451 -279 82
40 534 302 447 -324 87
50 536 338 447 -364 89
100 542 479 438 -513 104
YBD grade 5 519 84.6 460 -85.1 59
10 520 127 460 -131 60
20 520 189 460 -190 60
30 520 236 459 -241 61
40 521 278 457 -282 64
50 521 315 457 -320 66
100 525 475 457 -487 68
YBD-like 5 521 79.4 460 -81.2 61
grade 10 526 117 458 -122 68
20 528 167 455 -175 73
30 532 203 451 -214 81
40 532 233 450 -244 82
50 532 260 449 -273 83
100 537 360 442 -376 95

* Pick current Ipa and Ipc, pick potential Ea and Ec. For a revers-

ible system expectedE,=59 mV for 25C and z = 1. Potential
vs. Hg/HgSO,, 0.9 cnd geometric electrode surface.
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