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ABSTRACT. The carbon clectrodes for tluorine electrolysis were prepared from petroleum cokes con-

The

taining coal tar pitch as binder and the cttects of binder contents on clectrode propertics were investigated.

cvaluations were performed by eyelic voltammogram in the 0.3 M K,SO, solution with | mM [Fe(CN), ™
[Fe(CN),]*™ redox couple. mechanical strength. and electrochemical behaviour in molten KF-2HF electrolyte.
It was revealed thal the carbon anode formed with 40wt® s of coal tar pitch as binder has a betler electrode prop-

eries compared to those of the other carbon anode. which led (o the increase in the effective interal surface

area due to proper size and distribution of pores on carbon anode.
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fahle 1. The properties of petroleum cokes

Flemental analvsis
{(wi®o dal)
C H N
ve.765  0.127  0.668
* Fixed carbon.
"True gravitiy,

Ash FC* TG
(W) (wl®0) (gem')

0306 964390 2.023

Table 2. The propernes of coal tar pitch as binder

Elcn(-l?.:.al j:;:l}l\sn BI sl oF Ash SIF
94 E

c - TN S(\ﬂ"n) (Wt¥o) (Wita) (°C)
9216 576 092 - 211 167 44 165 25 19
"Benzene solubles.

*Quinoline insolubles.

*Softening point.
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Tahle 3. The characteristics of bulk density and porosity
for carbon anodes

Binder Content (wt®a)

30 35 40 45
Bulk densitv (gem®) 1430 1453 1110 1.071
Porosity(®o) 3261 2327 4172 490
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lig. 1. Micrographs of carbon anodes lormed with vanous binder contents.
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Table 4. The characteristics of specitic resistivity. and
mechanical strength for carbon anodes

w oeold] Fgke] FARLNE dlidi- 5. 30,

Binder Conltent (wi®o)

30 33 40 43
3

Specific resistivity 3379 35187 Ted 7327

(nL2m)

Tensile Strength 94 3648 2048 170.7
(kg em?)

IMardness 83 89 67 66
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fable 5. Yoltametric data for 1.0 mM K;|[Fe(CN),). K [Fe(CN)] with various carbon anodes prepared by changing

binder contents 1 0.5 M K.SO,. Pick cumrent I, and L. pick potential 1,

and L. lor a reversible svstem execpecled

AlL, =39 mV for 25C and 2 — 1. Potential vs. Hg11g.S0O,. 1 em’ geometric electiode surlace

Binder Content Scun rate Anodic dir. Cathodic dir, AE,
{wt%u) {mVisec.) E,(mV) L (A) E. (mV) L (nA) (mV)
5 526 78.1 463 -78.1 6l
30 30 531 213 436 =213 73
100 533 395 432 -395 83
5 536 709 433 =734 8l
35 30 543 184 447 189 96
100 548 310 442 326 106
5 526 96.3 463 -101 6l
40 30 530 271 462 =273 68
100 532 480 457 491 735
5 526 80.0 d6d -80 62
43 30 527 225 459 -228 68
100 333 4475 4355 436 78
¢l vk 52 A9 AH7ke] 40wl A FF & b A= AR g YolE 3ot ¢
AR o B AR DAL AY LR R S DY o] 3 ool o1
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So% AMESle] &4 KF - 2HF?] 85°C daf{ollM & FAaA7]7] il Ao steA glct of=lgt &
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o5} B fojzhe] nhsol] o]d Wil gA¥i 3 WAL HIE Fepol 2 AsRE A5 zﬂ
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