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Fig.1 Schematic illustration of
experimental cell
A —Steel rod; B —PrPt( 10% ) Rh thermocouple; C —Graphite
crucible; D —Molten salt; E —Sintered alumina plate with a
hole; F —Steel lead for cathode; G —Tungsten wire; H —Alu-
minium reference electrode; I, K —Sintered alumina sheaths;

J—Carbon anode; L —Sintered alumina plate; M —Graphite
support
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Fig. 2 Effect of AlF3 dopant on

overpotential of carbon anode

at various temperature
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Table 1 Physical and chemical properties of carbon anodes doped with AlF3
Sample Apparent density/ Electric conductivity/ Reactivity in air/ Reactivity in COo/ Baking
w (AlF3) / %

No. (g*em” 3 (S*em™ ) (g*em” Zep~ (g*em” Zep™ temperature/ C
UN1 0 1.439 144 332 213 1 100
AF1 0.5 1. 480 153 164 196 1 100
AF2 1.0 1.479 145 59 133 1 100
AF3 1.5 1.495 146 71 129 1 100
UN2 1.473 158 265 226 1 250
UN3 1.489 147 254 233 1 250
AF4 0.5 1. 486 154 131 213 1 250
AF5 1.0 1.450 147 36 139 1 250
AF6 1.5 1. 465 149 30 112 1 250
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Table 2  Overpotential of carbon anodes

doped with AlF;

¢ . w(AIF

Sample  w ( 3)/ WV bV n/v
No. %
UNI 0 0.466( £0.002) 0.120( £0.003) %0.015
AF1 0.5 0.457( £0.002) 0.112( £0.003)  =%0.010
AF2 1.0 0.405( £0.002) 0.105( £0.003) %0.014
AF3 1.5 0.451( £0.001) 0.110( £0.002) 0. 009
UN2 0 0.465( £0.001) 0.115( £0.002) 0. 008
UN3 0 0.461( £0.002) 0.114( £0.004) =F0.011
AF4 0.5 0.444( £0.001) 0.103( £0.002)  =%0.005
AFS 1.0 0.458( £0.001) 0.105( £0.002) %0.007
AF6 1.5 0.467( £0.001) 0.105( £0.002) =0.007
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Fig. 3 Effect of baking temperature on

reactivity of carbon anode!”!
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Fig. 4 Effect of AlF; dopant on reactivity of

carbon anode in air at various temperature
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Fig. 5 Effect of AlF3 dopant on

reactivity of carbon anode in CO,
at various temperature
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Effect of AlF; dopant and baking temperature on overpotential
of carbon anode in aluminium electrolysis

LAI Yarr ging, QIN Qing-wei, LI Qing-yu, LI Jie, LIU Ye xiang
(School of Metallurgical Science and Engineering, Central South University, Changsha 410083, China)

Abstract: The anode samples doped with different content of AlF; were prepared. Based on their physical and chemical properties test and
anodic overpotential measure by so called modified current interruption technique, the effects of AlF; dopant and baking temperature on the
overpotential of carbon anode were studied. The results show that, the overpotential of carbon anodes as well as their air/ CO; reactivity can be
decreased by doping with certain content of AlF3; resulting from some factors such as the elimination of S at high temperature, the decreases of

anodic overpotential and air/ CO, reactivity with temperature increase have not been found as previous reported.

Key words: anodic overpotential; AlF3; dopant; baking temperature; aluminum electrolysis
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