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Normal temperature analogue experiment of
anode bubble s behavior in aluminum electrolysis cells

XUE Yuqing, ZHOU Narjun, BAO Sheng-zhong
(Shool of Energy Science and Engineering, Central South University,
Changsha 410083, China)

Abstract: A electrolysis experiment using the bluestone solution as electrolyte and graphite as anode was carried
out to simulate and research the anode gas s law of movement and its influence to the electrolyte flow. When the gra-
dient of anode is below 6°, the change of it has significant influence to the bubble s velocity. The increase of the gra-
dient will speed the bubble s velocity but decrease the bubble s size. When the gradient of anode is above 6°, the
phenomenon of bubbles combination hardly exists, and the change of the anode s gradient has little influence on the
bubble s velocity. The bubbles impetus function to the electrolyte flow mainly lies in the thin layer of anode bottom

where the bubbles are. There are back-flow phenomena in the bottom layer of electrolyte, but the velocity of electro-

lyte is very small, and the velocity is about 5 mm/s.
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Table 1 Comparison between simulation

experiment and industry cell

Parameter Simulation experiment Industry cell
Anode size/ mm 140 x 70 x 50 1450 x 660 x 540
Anode gape/ mm 4 40
Distance between

anode and 48 475

side/ mm
Electrolyte Bluestone solution Melt cryolite
Metal melt - Aluminum melt

Electrolysis

20 960
temperature/ C
Electrolyte dynamics
1.5x107° 1.5x10°¢
viscosity/ (m? * s™ 1)
Surface tension/
7.3x10°° 6.3x10°°

(N*m?)
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Fig.1 Schematic diagram of experiment
1 —DC ammeter; 2 —Anticathode wire;
3 —Graphite anticathode; 4 —Cathode wire;
5 —Copper electrode plate; 6 —Bluestone solution;

7 —Model cell; 8 —=DC voltage meter; 9 —Rectifier
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Fig.2 Model electrolytic cell for

normal state experiment
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Fig. 3 Shape of bubbles
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Table 2 Average electrolysis voltage and

current in horizontal anticathode state

e Anodecathode  Voltagel  Current
(mol* L~ 1) distance/ cm v A
1 5.8 27.2
0.4 ?) 10 25
3 12.7 19
1 5 25
0.8 2 6 20
3 8 21
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Table 3 Average electrolysis voltage and

current in incline anticathode state

Anode cathode Anode Current/ Voltage/
distance/ em tilt/ (°) A \%
1.6 26 4
1 4.5 27.3 3
7.8 28 2.5
1.2 20.8 5.5
2 4.1 21.9 5
6.2 23.5 4.5
2.9 21 7.5
3 4.9 23 7
8.6 25.1 6.5
5
a—ACD 3 cm

e— ACD 2 cm
4 +—ACD1lcm

e

I 3 5 7 9
Anode tilt/(*)

Velocity/(cm*s™1)

4 RPN 0.8 mol/ L 1y FiL A v QLA I
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Fig. 4 Average velocity of bubbles
under different states( 0. 8 mol/ L. CuSO4)
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Fig. 5 Transverse diameter of bigger
bubbles under different states (0. 8 mol/ L)
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Fig. 6 Transverse diameter of smaller

bubbles under different states (0.8 mol/ L)
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Fig. 7 Shape of bubbles for bigger

incline angle of anticathode
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Fig. 8 Movement of electrolyte
driven by bubbles
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Fig. 9 Dynamics analysis of bubble in

incline anticathode state
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