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Visual Research Status and Development of Bubble Behavior in

Aluminum Electrolytic Cell
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Abstract; The growth mechanism, movement of anode bubbles and its influence on the electrolyte flow are very
important for cell stability in aluminum reduction cells. One of the most important aspects in studying anode bubbles
is to directly observe and investigate the detailed behavior of anode bubbles. To visualize the behavior of bubbles in
electrolytic cells and study their characteristics in electrolysis,domestic and foreign scholars have established variety
models, such as the room temperature water model, low-temperature electrolysis model, high-temperature electrolysis
model, and numerical simulation model. With this background, this paper analyzes the research status and
development prospects of the four models above.
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Table 1 Comparison of physical properties between water model and industrial cell

Water model

Industrial cell

Electrolyte Water Fluoride melt
Electrolyte temperature/ C 25 960
The kinetic viscosity of theelectrolyte/ 1. 003X 10?2 5. 0%10-3
(m? « s 1) (Change by adding an additive, such as butanol)
Electrolyte surface tension/ 0.072 0. 132
(Nem™ 1) (Change by adding an additive,such as butanol)

Anode material

Gas Air

Porous material

Carbon material

Carbon monoxide, carbon dioxide, fluorocarbons
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(a)Bubble behavior of horizontal anode
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(b) Fortin bubble

(c)Bubble slip on the bottom of inclined anode

B 1 PAREHSETAHH
Fig. 1 Bubble behavior at the bottom of anode !
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