2024 AR5 3 1Y A4 g QEHER ) (http://ysyl. bgrimm. cn) « 83 -

doi;10. 3969/j. issn. 1007-7545. 2024. 03. 011

400 kA 55 8 % Rl 508 B e B
Xot BH % i, {28 1) 52 T

ARk A AR

(1. PEIEEARAF IHMEAEIRE¥R 55/ T8 %, £ 201620;
2. FIBIBRBAKRFE HHES HRFHAF R, £iF 201620)

T A% G B AR e e TO0 2 S 35 1Y BH AR 40 8 20 i LT e A BEL T o R 2 T o A A B A e B s AT F
S5 EL RS2 18 T 5 P A A vl 5 I 2l 1 BEL T R B s B A YR /0 R AL Sl R I R TS LA R IR K T L
5 RE AR R T R VRO S R B AR LR A AR 7 R . il COMSOL B4 #E AT B &k B BE & B AR
7 SR THT ™ A HE 3G 0 AR AR R K T R I R B X R T R A L b AR R A KRR R 39. 8 mV,
TR B, 5 S R B WE S 2 087 AJm®, JEXFHEARTT 400 kA G H Al R A R ST OE BB e e AT 05 L U
AR 5SS R —5

SRR - BR R s DR s s BN 5 93 4% H s 5 v 3 T

FE4S %S TFS21 XERARERD A NXEHE:1007-7545(2024)03-0083-07

Effect of Special-Shaped Cathode Carbon Block on Cathode
Voltage Drop in 400 kA Aluminum Electrolytic Cell
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(1. Department of Energy and Power Engineering, School of Mechanical and Automotive Engineering,
Shanghai University of Engineering and Science, Shanghai 201620, China;
2. Institute of New Energy and Energy Conservation Technology, Shanghai University of

Engineering Science, Shanghai 201620, China)

Abstract: The top of the conventional cathode carbon block is flat, and there is little resistance to the flow of the
cathode molten aluminum. The purpose of this research is to increase the resistance of molten aluminum flow in the
aluminum electrolytic cell, play a role in reducing the wave and reducing the flow speed of the molten aluminum,
so as to reduce the horizontal current density, cathode voltage and aluminum liquid flow rate, and ensure the
safety and stability of the production of the aluminum electrolytic cell. Through simulation by COMSOL software,
it is found that as the number of protruding blocks on the surface of the cathode carbon block increases, both the
cathode voltage drop and horizontal current density show a decreasing trend. The maximum 4 cathode voltage drop
is 39.8 mV, and the maximum drop of horizontal current density is 2 087 A/m’.The 400 kA aluminum
electrolyzer using special-shaped cathode carbon blocks in an aluminum plant is tested, and the test results are
consistent with the simulation results.
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Fig. 1 Cross-sectional view of aluminum electrolytic cell with different cathode carbon block
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Fig. 2 Potential distributions of special-shaped cathode carbon block with different protrusion height
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Fig. 3 Potential distributions of carbon block with different special-shaped cathode blocks
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Fig. 6 The maximum current density of

each special-shaped cathode carbon block
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