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Mathematical model of current efficiency with
anode current distribution in aluminum production

ZENG Shurping, ZHANG Qiu ping
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Beijing 100041, China)

Abstract: On the bases of the comprehensive mathematical model, the relation between current efficiency and anode
current distribution in aluminum production was examined through using orthoganal regression design method. An alge-
braic equation was developed under some reasonable simplification, and based on it, the variation of current efficiency and
anode current distribution was analyzed. The results show that both current efficiency and current distribution change with
time and position. By use of the Kuhn Tucker theory, the optional current efficiency under given total serial current was

discussed. Not strictly smooth anode current distribution results in optional current efficiency because of the uneven physi-

cal fields distribution.
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Fig. 1 Zone distribution of
160 kA prebake cell
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Table 1 Head design for orthogonal regression table
X0 X1 X0 X3 X4 x5 X6 X7 X8 x% x% x% x% x% x%
x% x% X1X2 X1%3 X1X 4 X1X5 X1%X 6 X1%7 X1X8 X2%X3 X2% 4 X2X5 X2% 6 X2X17 X2X8
X3X 4 X3X5 X3X6 X3X17 X3Xg X4X 5 X 4X 6 X 4X7 X4X 8 X5X6 Xs5%X7 X5X8 X6X17 X6Xg X7X 8
X1X2X3
- 4
%2 BWTFATHBE N= Bo+ Dami+ D b2+
Table 2 Level code for factors
2% 2Csm;) (3)
X +2.045 4+ 1 0 -1 ~ 2.045 . = . X .
] A7 A1 ¥ 900 2 X 3 FEL 98 A% 6 SR B IE 45 21 1 2 2
1 24 135 21 000 18 000 15 000 11 865

N=2"+ 2p+ 1= 2% 2x 8+ 1= 273

HLHHOh -

K= (2"/N)"*=0.968 4

BS5EAN:

r=(2"2N)"?- 27— 1= 2. 045

ERTREX, N RREUTENSLH; p £
FHEMEH; k2P OEH r RESHE.

WSR2 FE BT AT I, B BT R & AR B
YERL, W77 FEarh s AR 2 30, KR K52 A%if B
B EL . NSEBRR A ANy, 3RATT AT LL 2 K %
HOm ORI . X BIRATTHUOR ] — R IUR kI, H
HA—A= I L EEY . R R A i E 2
P2 B BT A = IR IGUAS 7™ B R I LR

HIR BT B R RN
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Table 3 Coefficients for computation of even current efficiency by Eqn. 3

Coefficient Value Coefficient Value Coefficient Value Coefficient Value Coefficient Value
al 0.256 b3 0. 021 cl6 0. 052 c35 0. 008 c58 0. 081
a2 0.183 b4 - 0.045 cl7 0. 041 c36 0. 048 c67 - 0.047
a3 - 0.074 b5 0. 003 cl8 0.017 c37 - 0. 006 c68 0. 005
a4 0.076 b6 - 0.030 c23 0. 034 c38 - 0.040 c78 0. 025
a5 0. 191 b7 - 0.034 c24 - 0.025 c45 0. 036 cl23 0. 001
a6 0. 032 b8 - 0.042 c25 - 0.001 c46 0.017 BO 0. 863
a7 0. 069 cl2 - 0.024 c26 0. 007 c47 0. 067
a8 - 0.062 cl3 - 0.004 c27 0. 049 c48 - 0.101
bi - 0.051 cl4 0. 025 c28 0. 059 c56 - 0.031
by — 0.069 cl5 0. 000 c34 - 0.027 c57 0.024
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Fig. 2 Calculation results for both

comprehension model and regression model
1 —Results for comprehension model;

2 —Results for regression model
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Fig.3 Relation between current
distribution and current efficiency
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