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Electrolysis test of 1. 35 kA drained cathode reduction cell
with TiB:- coated cathode

FENG Narxiang, QI Xrquan, PENG Jian-ping
(School of Materials and Metallurgy,
Northeastern University, Shenyang 110004, China)

Abstract: For a 1. 35 kA new-type drained cathode reduction cell, detailed operations of cell building, packing,
baking, starting-up and normal operations were presented. Cathode inclination angle was 10°. TiB2-coated cathode
was adopted. The cell was drily built, carbomr particulate baked and drily started up. All the operations of feeding,
tapping and voltage adjustment were almost the same as those of commercial cells. After 100 h of continuous elec
trolysis, it is found that the cell performs rather steadily. Cell noise is about 9 mV and the cell performs exactly like
industrial cell. Based on metal production and leftover, current efficiency is not lower than 86% which is approac
hing that of commercial cells. TiB2 coating is firm without any damage and hence performs good protection for car
bon cathode. The dissolution speed of TiB2 into electrolyte is about 1.0g/ (h* m?). Test results not only verify the

theoretic analysis beforehand, but also prove the feasibility of such kind of cell structure.
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Fig. 1 Schematic diagram of cell structure
1 —Pin; 2 —Cast iron; 3 —Anode;

4 —Silicon nitrate combined with
silicon carbonate board;

5 —Refractory brick; 6 —Insulation brick;
7 —Asbestos board; 8 —Paste;

9 —Refractory concrete; 10 —Collector bar;
11 —Asbestos board; 12 —Cell shell;

13 —Paste; 14 —Side channel;

15 —Cathode; 16 —TiB: coating
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Table 1 Structure parameters of 1. 35 kA drained cathode

reduction cell with TiB>/ C cathode

C KA T hickness of Number of Anode current Pin size/ Collector Cavity size/ mm
in size/ mm S
urren anode/ mm anode/ piece density/ (A * cm™ ?) sie bar size/ mm e
1.35 250 x 240 x 680 2 1.2 60 x 480 60 x 750 590 % 390 x 450
Oute.r cell shell Inne}r cell shell Cell lining Bottom insulation size/ mm Side insulation size/ mm
size/ mm size/ mm

Silicon nitrate combined

1060 x 790 x 760 1050 x 780 x 750

with silicon carbonate
board, 30 mm

Asbestos board: 5x 2;
Insulation bricks: 65 x 2;
Carbon paste: 40x 1

Asbestos board: 5x 4;
Insulation bricks: 114X 1;
Refractory brick: 65x 1

F 2 il R A R B AR 2 R AR
Table 2 M ain indexes of anodes used

Ash  Resistivity/
content/ % (HQ* m)

Real density/
(g* em™?)

Bulk density/
(g° em™?)

0.5 7 2.0 1.6

B2 SR A K AR A
Fig.2 Photo of anodes used in test
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AL 1 P P IO
2) FMRBRIEAR: NG 505 T .
XA SRR b A S AR E AN 3 P .

3.2 pE

MR TiBo/ C IR AR R AR R 3= H ¥
BRI T IR

B e LIREOR LI A SR S U RS
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Table 3 Proportions of TiB2/C

coating and cathode( mass fraction, %)

TiB2/C Graphite Graphite .
tem (0. 106 mm) powder ranulates Lirsh
' (0.075 mm) ®
TiB>/ C coating 50 35 15
Carbon cathode 82 18

FHZARB SR B A R I AR B e 1) O i, A I IR Bl
RIAE—if  IXFE(E S T LR WA —J2 TiB./ C 1
AR R R R, FEARTET Y TiBo/ C MR JEJE N 5
mm /if .

3.3 fEiE
fr LB R 4T 1R AT —JR TiB2/ C HIEHE
BRSSO SN PR U e 2 b R
Be . THEBIEWR 4 Prox, AR Sos &k 3
B .
z4 RIMAA)Z TiBa/ C AR
B L A D R e e ) R T ) P2
Table 4 Baking theme of carbon cathode
with TiB2/C coating

. Temperature
Temperature Time ;
Stage /C duration/ h gradient/
range (Ceh 1
1 25120 150 0.8
2 120 ~ 250 130 1.0
3 250~ 500 166 1.5
4 500~ 600 50 2.0
5 600~ 700 40 2.5
6 700 = 800 20 5.0
7 800 ~ 1 000 20 10.0
8 1 000 20 0
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B3 TiB./C PR BRER
Fig. 3 Cathode with TiB2/C coating
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Fig. 4 Sketch of baking of cathode assembly
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Table 5 Process parameters in

normal operation

A h
Average Average Bath verage bat

Bath mole ACD/  height at
current/ voltage/ temperature/ . .
KA v C ratio cm feeding
channel/ ecm
1.35 9.2 953 2.572.6 576 14

R AR P, JEURE AR B AN SR B IA 0] T 4 T
TN, RN IR, AR B S 50 S
BV R (Y) 85% (HLURALER) M, Tt AR A B — A
BRI AT PR AR LA A8 IRV TR 1 . B
fir i B b B AR PR AR SR AR ER PSS ) TN

FERAR IR, F6F R R Rl e A
Rl IR WA, LRGeS EHE, B
TR BH AR A T B b B R AR B A 1 0k, RIS 5 i
ARG FL M R TR ORI B . LA R LR R 1
FCr At e B P 5 o

B 5 IEH AR I LA A L
Fig. 5 Drained cathode cell and rectifiers

in normal operations
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FELAAE R R P TS PRI B0« — RO A B H T A AR
BB AN TR IR, AT IR Ay R AR R AR A (7R
J AR HE R R A 2 TS A H I P I s L AR
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5.3 TiB./ CRAREYFE @
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Table 6 Ti content in aluminum of this

test and that from Fushun smelter

Sample w(Ti)/ %
Aluminum from this test 0.0190
Aluminum from 200 kA cell of Fushun smelter 0.002 1

T R VT A TiBa/ C WK 2% 1) JE d R
i, ARSI s AR (] AR BT L EARAR JRORE L AH
[ PE AR « B BARR P 4G ) 200 kA HLfi 4l vp 2 7=
HRJEES TR Ti G T T X (R 6), —
oy BT 45 R0 25 A B a] A 58 4 R ok B it aR
TiB>/ C BH F 55 L R A8 TiB./ C 2181 TiB2 (K] J i,
TERRR FaX — 2 H R n W Bk th A 2 5 L R 4
WE .

M3 6 [R50 B 45 R vl LU v 8 75 F g ET i
AN 9.09 kg 47, £ 100 h HLf# J5 55 P K IRk 5 H
0.002 1% 4 F] 0. 019 0%, M4 XA H 4 PL A H,
FERE (AR R RN B AR, AT DU H A AR
B, A SR nE A2 8. 93 g, BLMEHAM YT

13.0 gf¥) TiB> B, JfHILAGH TiB/ C Btk
I TiBs JEHEEHR 1.0g/(h*m?) .
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28100 h (S R, T T M e e,
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], WS e et B AL RET, B Eint
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TR BOIR L O ,  Tin ELVRS R T LT T A
JBE, DAL TG WL I 28] 9 AW 3 IR 2 . A ri A BT
BB SR 5, 6 A R A B, s AR T, HX
BB B, (EL AR 2R 1 ks A e 22 A o . DA WL
2 TiBo/ C IRJZMVIROL, A BARK b 3&1h — A Ab TR
TSItk . W, TiB./ C ¥z R I H M
FAR NG, BN KT 1 mm. XA AR
BT TiBo/ C ¥R )2 IRIKT, PIIRIRZ S5 & AR
RIS AL . AR TiBa/ C ¥k J2 A M B AR 3% 11 1)
IS XS ORI IR R B TESE 2 IRAT R,
R W BA A o e T R e 3l i VA 4K TiBo/ C ¥
J& & HIAT R

6 it

L 100 h « 1. 35 kA FH L 50 B 1) HLAR SI2 56 A
B, ARG RS AT AR AR e, RS
IRMK, TiBoyRZ 2R TEMev . X 58 AR UE T & Xt
e = E AR A BT 4 1A O B S o BT L DAL, KR
SERII X AR A KA TR, SRR N AR
Tk R FEEEAEH .
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