45 0 A i

1 E 4T 88 E AR (BE3CHR)

N SE

T 4 E e i
ZHONGGUO YOUSEJINSHUXUEBAO XUEBAO
194 F123 (M H51293) 2009412 H

Pleors Ty @ [4ciegiming

WSS 1004-0609(2009)12-2222-08

Ao S T R U0 % RS S Ak S B A
(ISTTREEN (5 S e A IR AL

Z %), 7 &, BIRE, HER, BEdE, § 2
(PR BERE S TR, Kb 410083)

WO RABOERYI AR R O, TR AR [K AN o/NagATF ] -ANF 4 AL Oy HFEL AL 258 T HUE 1 F 7 58 9T M s B
REMIRGIE, 0TI AR B R P BT B AL A . S5 SR80 A RKCRING P S VB B UE A TR 30 WS LA R B B K, TR
I I s TS S 10 CTHE50 CIF, BIRR BRI i 4106 K22 10%; i L U5 P 0 8 KT A i
SR RN T0.4 Aen?sik 0.7 A/Crei, BIHE RIS IR Bk 11724 A /R0, 4 A/Cn?10.7 A/Cn®2 i

A, IR AT S« BRI SRR e | N 2 0T PR T A 9T MR P AR I 5 RGP A R TR UK RINGI 3 P il (L
LRI, RIHE PRt B . B A ) B P 2 3 4T e K RNt 9 YA A

KRBT UM AT LA, VR R AVE R

Effects of superheat and current density on electrolysis expansion perfor mance of
semi-graphitic cathode at low temperature

L1 Jie, FANG Zhao, LU Xiao-jun, TIAN Zhong-liang, LAl Yan-ging, XU Jian

(School of Metallurgical Science and Engineering, Central South University, Changsha 410083, China)

Abstract: The effects of current density and superheat of potassium and sodium penetration in [K ;AIF/NagAlFg]-AlF;-
Al O on the electrolysis expansion of semi-graphitic cathode meltswere studied with a modified laboratory Rapoport

apparatus. A mathematical model was introduced to numerically character the electrolysis expansion performance of the
semi-graphitic cathode. The results show that potassium and sodium penetrate into the semi-graphitic cathode from exterior
to interior. The electrolysis expansion of semi-graphitic cathode increases with increasing current density and superheat.
When the superheat increases from 10 “C to 50 “C, the electrolysis expansion increases gradually from 1.41% to 2.10%.

However, as the current density rises, the electrolysis expansion increases obviously before 0.4 A/cm?, and after 0.7 Alcm?




the electrolysis expansion increases obviously again. When the current density rangesin 0.4—0.7 A/cm?, the electrolysis
expansion keeps constant relatively, and itsincrease is the least. In addition, the parameters introduced in the mathematical
model can reflect the same information with the curve of electrolysis expansion, and sequentially character the resistance
performance to K and Na penetration accurately at low temperature. At low temperature the destructive effect resulted from
potassium and sodium penetration can be reduced by reducing superheat and choosing proper current density.

Key words: auminum electrolysis, semi-graphitic cathode; electrolysis expansion; current density; superheat; low
temperature electrolysis
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