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Fig. 1 Sintering temperature curve of

modified carbon anode
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Table 1 Some physical properties of type AB modified carbon anodes

Amode  Addiive e SR 0 T (9 e ) temporurgy € Preparation lae
UN1 No appending 0 1. 607 196 1200 Zhengzhou
UN2 No appending 0 1. 626 187 1 200 Zhengzhou
ABI Type AB 1.0 1.628 184 1 200 Zhengzhou
AB2 Type AB 1.5 1.623 176 1 200 Zhengzhou
UN3 No appending 0 1. 608 186 1 200 CSU
UN4 No appending 0 1.614 190 1 200 CSU
AB3 Type AB 1.0 1.617 189 1200 Ccsu

AB4 Type AB 1.5 1. 627 178 1200 Ccsu
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Fig.2 Improved experimental cell and
anode for measuring anode over potential
1 —Tungsten wire; 2 —Aluminium reference electrode;
3, 5 —Sintered alumina sheaths; 4 —Carbon anode;
6 —Sintered alumina plate; 7 —Graphtie support;
8 —Steel lead for cathode;
9 —Sintered alumina plate with a hole;
10 —Molten salt; 11 —Graphite crucible;
12 —Pt-Pt10% Rh thermocouple; 13 —Steel rod;
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Fig. 3 Tafel curves of contrast anode( UN1)
and modified anodes containing

separately 1% and 1. 5% additive AB
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Table 2 T afel parameters of modified carbon anodes

Sample Content of additive/ % a b Standard warp  Jo/ (A*em™ ?)
UNI1 0 0. 564 £0. 003 0. 135 £0. 004 +0.012 6. 644
ABI 1.0 0.514 £0. 004 0. 128 0. 005 +0.015 9. 647
AB2 1.5 0. 490 +0. 003 0. 117 £0. 004 +0.013 6. 486
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Table 3 Reaction rate of contrast anodes and

modified anodes to air and CO»

C ¢ Reaction rate Reaction
Anode d()dr}ttf%ntlg/ to air rate to CO,
additive/ % Ty o™ 2eh) J { wige g z'h)
NF1 0 28.0 21.6
NF2 0 23.9 24.3
ABI 1.0 13.1 21.3
AB2 1.5 13.6 13.9
A
3 g
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Laboratory study of modified prebaked carbon anodes for

aluminum electrolysis

YE Shao-long, XIAO Jin, YANG Jiarhong, LAI Yanqing, ZOU Zhong, LIU Ye xiang
(School of Metallurgical Science and Engineering, Central South University, Changsha 410083, CHina)

Abstract: In order to prepare modified carbon anode fitting for industry production, some anode additives were selected and synthe-
sized. The modified anodes contained Al, Mg, F and O were prepared in laboratory. The results show: these anodes have excellent
physical, chemical and electrochemical properties, and they are more effective in decrease the consumption of electro-power and carbon

than ordinarily carbon anodes.

Key words: aluminum electrolysis; composited additive; modified anode
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