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Numerical Study on the Ringly-Slotted Stub Hole Design for
Prebaked Anode

LI Tuo-fu, TAO Wen-ju, WANG Zhao-wen, KONG Ling-yu
(School of Metallurgy, Northeastern University, Shenyang 110819, China. Corresponding author; WANG Zhao-
wen, E-mail: wangzw@ smm. neu. edu. cn)

Abstract; For the industrial anodes in Hall-Héroult cells, electric current can not pass through the
stub hole bottom because of the large initial cast iron-to-carbon air gap at the stub hole bottom. A
ringly-slotted stub hole design for the anode was proposed to solve this problem. The effects of the
proposed design on the anode and the corresponding mechanism were evaluated by numerical
simulations. The initial cast iron-to-carbon air gap at the stub hole bottom in the industrial anode
under the gravity was 1.2 mm, while that in the proposed design was reduced to 0.2 mm.
Consequently, the thermal expansion of the cast iron and the stub caused the air gap to close
during operation, which resulted in the contact pressure at the bottom of stub hole, increased the
electrical contact area and improved the current distribution. The ringly-slotted stub hole leads to
an anode voltage reduction of 22 mV, but shows insignificant effect on the temperature distribution
of anodes.

Key words: aluminium electrolysis energy conservation; anode structure optimization; anode
voltage drop; numerical simulation; Multiphysics coupling
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Fig.4 The cast iron-to-carbon contact gap
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Fig.8 The cast iron-to-carbon contact pressure
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