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Test of drained aluminum electrolysis cell with TiB,/G graphitized
cathode at high current density

PENG lJian-ping, FENG Nai-xiang, JIANG Yan-li, WANG Yao-wu, YOU Jing

(School of Materials and Metallurgy, Northeastern University, Shenyang 110004, China)

Abstract: The construction and testing of a drained cell with TiB,/G graphitized cathode were described. The coke-bed
baking method and a dry start-up technology were adopted. During 140 h of electrolysis the drained cell performed
steadily at an anodic current density of 1.54 A/cm’ with a current efficiency of 86.5%. After electrolysis it was found that
the TiB, coating layer shows a low wear rate of 0.4 g/(h'm?). Moreover, the overvoltage at different current densities is
measured with an aluminum reference electrode by an interruption technique in the drained cell. The results can be
depicted as a fairly straight line in a Tafel plot. The anodic overvoltage in the drained cell is close to the value in
industrial cells, while the cathodic overvoltage in the drained cell is about 0.4 V higher than that in industrial cells at
around 1 A/em?, due to a stable molten Al layer and high molar NaF/AlF; ratio of the bath close to the cathode.
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Fig.1 Schematic diagram of drained cell

1—Pin; 2—Anode; 3—Si3N,/SiC board; 4—Refractory brick;
S5—Insulation brick; 6—Asbestos board; 7—Cell shell;
8—Paste; 10—Collector  bar;
11—Paste; 12—Si3N,4/SiC board; 13—Aluminum; 14—Bath;
15—Graphited cathode; 16—TiB,/G coating

9—Refractory  concrete;
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Table 1 Structure parameters of drained cell with TiB,/G-

coated graphited cathode

Anode dimension/ Number of Cathode dimension/
mm anode/piece mm
250x240x680 2 510%240%300

Cavity dimension/  Outer cell shell Inner cell shell

mm dimension/mm dimension/mm

590%340%x380 1 060x790x870 1 050x780x860

Cell lining/ Bottom Side insulation/
mm insulation/mm mm

Asbestos board: 10; Asbestos board: 10;
Insulation brick: Insulation brick:
130; 114;

Carbon paste: 40 Refractory brick: 65

Si3N,4/SiC board: 30

HEAANS mm, EE RS mmAEA AL, FLS L
M HR L R S R 7~8 mm

B RS 2 THT T B34 78 (1) TiBo/G B A AR 2 ks
#£0.075~0.106 pmf¥TiBy#}« 0.075~0.106 umFt) A7 547
RITHRG ] P A T4 — 5 1 B i B TRE o
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Fig.2 Drained graphitized cathode with TiB,/G coating
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Fig.3 Energy input curves and temperature curve during

baking
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Table 2 Process parameters in normal operation

Parameter Value

Average current/A 1 850
Average voltage/V 7.2

Bath temperature/C 965

Anode current density/(A-cm 2) 1.54

Bath mole ratio 2.5-2.6

ACD /cm 4-5

Average bath height at feeding channel/cm 14
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Fig. 4 Drained cathode cell
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Fig.5 Schematic diagram of measuring anodic overvoltage
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