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Effect of Anode Geometry on Bubble Behavior in Aluminum
Reduction Cell
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Abstract; The behavior of anodic bubbles in the aluminum electrolytic cells is sensitive to the
electrolysis parameters. So, transparent electrolysis cells are used to study the effects of inclined
anode and rounded anode on the bubble behavior in a similar environment used in industrial cells.
The results show that when the inclined angle is below 2°, the change in angle has little effect on
bubble behavior, and when the inclined angle is above 2°, the bubble velocity increases
significantly and the bubble size and coverage ratio decrease with the angle increasing. Moreover,
"Fortin" - like bubbles are observed on the inclined anodes. The rounded anode reduces the
bubble size and coverage ratio at a certain degree, while it does not promote bubbles releasing
obviously.
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Fig. 1 Schematic of experimental setup

Wiz mE
7 mERE PR
69 x 65 x 100 2 69 % 65
34 x 65 x 100 g 34 %65
B |

(@ (b)

2 ARMIRTEE(BA.mm)
Fig. 2 Diagram of double-chamber quartz crucible
(unit; mm)

(a) —FEHAE; (b) LA,

SRR B — R DA DAL
VRORRGE 54, VT I PO A A Rz shad 2. 7
R BELA A — 000 60 G35 43 A1) 50 B AR B, i 7% L f
PSS AT S TR R I 1) O B I L, T A
FEA T FH A S W SR A el e ) D SR L
1.2 ZIgwrat

HL A T LUK A o SR TR A i 8, g
(SRR H0,% ) A LiF 5, CaF, 4, AIF, 10. 3,
ALO, 3.5;NaF 5 AIF, BJEE/R LR 2.2, VKA
F L P S EL AR AR ) Bt At 370 357 P I 24 45 A
fl2f A R R AL, 4l B KT 98% . I ks
B R 5 VAR T 1 S 2 R 7 e, HE MR IR E A (942 +
2)C (LR 20 T).

ASCHAT 3 AL (S8 1 SR 2 S 3)
3N 3 PSR ) BE R - 538 FE AR, ARk FH AR A
{80 £ BRI FRAR B T R s i A P G 2 AR R
A 22 mm x50 mm x 70 mm ; &l 2450 5 mm; i
T ARG HH 5 SCHR e I B S Tl AR i ol AR P AR



230 ARRXFFR(BAFFIR)

%40 &

JEH Y BB A, T CHk[4 -5,7,11,17 ] 4 FH
AR A 03 T, AR SCae 5 PEAR AT A B A 0 ~ 8°,
RV £ 43 A 20 ,4°,8°.
1.3 BEfg4bE

ST NSS4 B R B v AR
SHAFFE S, AR T A s S 55
AT BN R AR ) 11 J5 L AR R AT R A
AP RS SR 15 - 16 ].

2 RS

2.1 BHRBIRIX ST AR
2. 1.1 AR

WS S B, U AE BRI 2 9 A K o F T L
3 R B B SORTE A R AROR R R I
AN BAAR TR , 2t P R g S Y —
AR B 3 45 TR E R 0.7 A/em’

I JLANAS ) i 221 ) LA LI 3

SRIRIKP BEAR AR BHA b e 9 R A
ARSI KR BRI BB, (AR 4R LA
TEZE 5. PSRN, SRR F—E T, <
W TP PRI 3R U 2 AR R R 3. e
MR R rh SO A A R R
— AN RGF BRI, R B B R, 7R
AR R AN R R iz Bl T H B /R
T, PRI R R K. Fortin 45 L)
BT HRMBLE, AR Z R 58 - S AE
T RS e o e A BRI TR AT R A RS B
B EEE  IEJE T X R IR IR AT O R BRI
5 A — S UL RS R A L 2R 55— i <D
PRARIU BT A5/ DN Bt (TR A B3, iz sl
JEERIBE BRI I A0 )T B e/ (AR T
LR, A /N T 20, FEAR (5T 22 A X i
HEH AR A 2 (CAnf&T 3 PR .

- 2%
- ,.‘:.“.\.,\‘_L S AR

~

B o i Dt

3 HREEAHO0.7 Aem’ Bt 4 MARMNRES AR
Fig. 3 Bubble morphologies on four types of anodes in a bottom view at the current density of 0. 7 A/cm?
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Fig. 4 Special bubble morphology on inclined anode
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Table 1 Gas coverage for different types of anodes at
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Fig. 6 Dynamics stress analysis for the bubble when
the anode inclining
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Fig. 7 Bubble morphologies for two types of the anodes in a bottom view at the current density of 0. 7 A/cm?

(a) —EidE FH s (o) —{EIff B

2.2.2  SpsE AR E S

B 8 B RHL TN 0.7 A/cm® B 33 PHAR
IR Ffy BHAR b e i o ) ) 78 f il 2. ol 1 T
JHY, R 30 71 B R AR PR D8 Sl R A e e 8
W 3 3 A F1Y 78. 62 mV AR 25 21 £ P A% %)
50. 45 mV, FEAILR Ky 35. 8% .

5.28

— @ AR
- B FEAR
5.26 EVAY
5.24
>
% 5.22
L
5.20
5.18
5.16 L L L ! !
20 30 40 50 60 70 80
B [Rl/s
8 HMEEHNO.7A/cm’ HARMERLEEERE
SrtEpk Rk

Fig. 8 Cell voltage against time for the common and
rounded anodes at the current density of
0.7 A/cm?
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