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Fig. 1
reduction cell: 1—200A DC power supply; 2— Anode

Schematic diagram of transparent aluminum

current collecting rod; 3—Electric furnace; 4—Cathode
current collecting rod; 5—Three-chamber quartz crucible;
6—Light source; 7—Bottom-observation quartz window;
8 — Computer; 9 — High speed camera; 10 — Side-
observation quartz window; 11—Graphite cathode; 12—
Graphite anode; 13— Temperature controller of electric

furnace
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Fig. 2 Schematic diagram of three-chamber transparent

silica cell: (a) Front view; (b) Top view
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Fig. 3 Plotting principle of bubble appearing frequency

diagram on graphite anode bottom: (a) Mesh generating
mode on anode; (b) Map of bubble appearing frequency on

anode bottom
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Fig. 4 Surface profiles of graphite anodes before and after electrolysis: (a) Anode A before electrolysis; (b) Anode A after
1500 s electrolysis; (c) Anode B after 550 s electrolysis; (d) Anode B after 2200 s electrolysis
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Fig. 5 Bubble nucleation-growth-release process on anode A at anodic current density of 0.9 A/cm’
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Fig. 6 Bubble nucleation-growth-release process under different current densities (time (¢), coverage (c))
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Fig. 9 Bubble formation process on anode B at 0.9 A/cm® and 925 C
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Bubble behavior on 50 cm’ graphite anode in
transparent Hall-Heroult electrolytic cell

GUAN Yue-chao', WANG Zhuang', NIU Hong-kun', YANG You-jian', WANG Zhao-wen',
GAO Bing-liang', LIU Jing-jing’, Mark P TAYLOR?, John J J CHEN®

(1. School of Metallurgy, Northeastern University, Shenyang 110819, China;
2. Department of Chemical and Materials Engineering, University of Auckland, Auckland 1142, New Zealand)

Abstract: In aluminum electrolysis, understanding the anodic bubble behavior has been critical for bath flow field
simulation and anode effect investigation. In this paper, bubble behavior on graphite anodes with underside surface
area of 50 cm’ (10 cmX 5 cm) was studied in a transparent Hall-Heroult electrolytic cell at 924 ‘C. The results
indicate that the largest bubble coverage on the graphite anodes operated at 0.3—1.7 A/cm’ is in the range of
48%—65%, which agrees with the data obtained on industrial aluminum reduction cell, and lower than that of the
smaller anodes, 60%—100%, reported in literatures. Priority sites for bubble nucleation were found to be linked to a
highly layered carbon structure on the anode surface combined with SEM/EDS analysis. The layered carbon
structure illustrates good wettability to CO, bubbles, preventing adhered bubbles from gliding across the anode to
result in the formation of large bubble.

Key words: aluminum electrolysis; transparent electrolytic cell; wettability of carbon anode to aluminum bath;

bubble behavior; bubble nucleation
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