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Table 1 The comparison of the magnetic field data measured in the four pots
IB,1/Gs 1B,1 /Gs 1Bl /Gs
WS AL E
RKRE A RRME FE{E RKRME A
A 196.3 143.8 47.2 29.1 20.1 7.7
B il 114.1 85.5 55.7 26.8 22.0 11.2
426" TE %t 81.0 45.0 35.5 20.9 19.7 8.5
DE 3 81.4 57.7 42.7 36.6 22.0 8.6
Al 196.3 93.1 55.7 28.3 22.0 9.2
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IB,1/Gs IB,1 /Gs IB,1 /Gs
DX A - : :

L ON ! FHE f N I fE L ON 1 FHE

A i 193.8 151.6 57.5 39.9 15.3 6.6

B ] 130.2 101.8 42.8 13.4 27.4 14.2

326% f TE 3 82.1 55.4 23.6 17.7 27.4 13.7
DE 3 90.7 63.5 35.9 22.2 15.6 11.9

Aol 193.8 100. 1 57.5 26.2 27.4 10.4

A 188.4 132.0 64.9 36.8 19.9 11.8

B fil] 125.4 99.3 51.2 16.2 31.8 14.6

2314 TE ¥ 72.9 50.7 26.2 15.1 31.8 19.5
DE 3 99.4 63.8 50.0 32.4 27.5 19.6

Sopl 188.4 94.0 64.9 27.6 31.8 15.2

A 204.7 148.4 65.5 40.3 19.4 7.3

B ] 137.9 110.7 56.6 20.5 26.8 11.9

140% TE 3 137.9 69.1 40.6 14.9 26.8 13.0
DE 3 104.6 61.3 39.8 31.8 20.8 7.6

i 204.7 102.7 65.5 29.3 26.8 9.9
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Fig.1 Distribution comparison of the horizontal magnetic

flux density( B,) measured in the four pots
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Fig.2 Distribution comparison of the horizontal magnetic

flux density on A side ( B,) measured in the four pots
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Fig.3 Distribution comparison of the vertical magnetic

flux density on A side (B_ ) measured in the four pots
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/N, 43512 22.0 .27. 4 31.8 Gs 1 26. 8 Gs;
HREAHE KA AL E 2 BAE TE g B A7 &
(B1 BN F38) 55 DE %i5¢ B {7 & (B8 FHAR A
FATR) o BRI, YL R T AR A PR F] 230 kA
B PR AR (R R S T LB Y o

2.1.3  JUAbARIL b iR AR L LR

BV )2 N G 32 4 A e 3 B WS 3 DA T 52 )
FE PO R R AT REFE A B2 R AT LAl
VPEMY, 32 2 B JURH IO s 2F e R R PN 1 37 0
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Table 2 The comparison of the characteristic data of the magnetic field measured in several similar types of pots

A AR G
e A B.1.. A i8I A B,
A )7 240 kA £l ( AESEIY) 171.4 83.7 78.2 30.3 31.2 13.3
B ) 240 kA 8 ( PUFESEY) 205.8 116.9 96.4 10.5 18.3 10.9
C ] 240 kA H ( FFESEE ) 190.6 104.6 77.8 29.6 30.8 12.9
TEAHCHE 230 kA ( PUET-4) 195.8 97.4 60.9 27.85 27 1.1

TE rave TR PHIH
2.2 BEFE
2.2.1 W EFHRIFER

1 AR s PR R R R AT 5
TR, Goit 1 B R 43 0 I e 4 21 T8

GERILF 3. A3 ATLIA AW EEHZ A5 H
DN A - S50 Pl s AR 3K P10, e R iR 22 A
62.96 mV (e KAX RN 1.51 %) , HAE I iR 2%
FVRERI( £2 %) Z N, RIS E R A5,

®3 BETFENESERLCE

Table 3 The results collection of the voltage balance calculation

WiH 426" fili 326" fli 231% il 140" fiy SHME
FFIR FE 4/ mV 347.64 385.82 418.23 397.50 387.30
R FE 4/ mV 297.88 334.62 335.62 349.89 329.50
FL {7 TR A/ mV 1583.21 1585.52 1 482.65 1505. 86 1539.31
WAk /mV 1 650.00 1 650.00 1 650.00 1 650.00 1 650.00
FELR FE [/ mV 209. 02 210.71 228.09 221.04 214.76
BN 43R/ mV 0.85 3.40 2.46 0.36 1.77
FE HL R A/ mV 4 088. 60 4170.07 4117.04 4124.65 4125.09
SR T AR HE/mV 4 146.00 4124.00 4 180.00 4127.00 4144.25
R/ % 1.38 -1.10 1.51 0.06 0.46
ZH T/ KA 233.44 233.08 233.80 233.30 233.41
I em 4.64 4.62 4.18 4.87 4.58
2.2.2 MARREIRS T ST B ) AN TR LA B A e 4558 1 45 7 AN Ui s R 0 45 10 22 57

A BAR HR BT A R R R LR A 14, Al 4
JIE7R (AL 426" KA 1) o BRI WL I 3 A A3 L I3
4, AR A1 S A LA R I LRFAE -

1) P4 & e 326" F1 140" BIAR A A ) Hi 30 B
#RART B AU, RIE AL 1) A U4 ;4267 i1 2317 BTk
(A R I AR /INT B U S A R AR
PRI IRRHR ARy 426K, G A DRI 1 48.96 %
B UG It S1.04 % 5 1407 KLY, TN HEL AL AH 22
1.68 %, 3t 3.92 kA; 326" i i ] 9 v it A 22
1.50 % , 33, 48 kA ;2317 MY i) FiL 30 AH 22 B/
B A2 1.46 % ,3£3.40 kA,
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Fig.4 The distribution of the cathode electricity in 426" pot
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Table 4 The comparison between anode and cathode electricity distribution

AR H 9 AR H

liih=2 Al B ] Al B ]

L7/ kA Lt/ % L i/ kA Ll % HL I/ kA Ll % HL i/ kA Ll %
426“45’;,.‘,i 112.65 48.26 120.79 51.74 114.32 48.96 119.12 51.04
3267 fili 110.52 47.42 122.56 52.58 118.28 50.75 114.80 49.25
231”1‘% 119.46 51.12 114.34 48.88 115.20 49.27 118.60 50.73
140“4@ 121.18 51.95 112.12 48.05 118.61 50.84 114.69 49.16

2.2.3 [AMBASF 0 0 e AR, AR ST 8 L 43 4% 7 R

[Fi) 2, 5% 0 5 25 SR 2 ) %) B AR 3 4 A
G S iR (Lh 426" R 0) o PHAR L A0 A 5 25 A
F A2 T PR A S B g 5 B R T ey
JEAE 2] B EE AR AN I 205 — R N Fr . e i
I B R R A E UG , DB 1 A B P
1000 ¥ BEVARE P 38 5 A1 58 DA 245, AELAL A7 A A 390 B R HR
lRPNE R ENIDEEIE 38

BRARC I BHA B O 0 PO B3 25 2R WL 4l LR
H 426K A (B WA BEAR HEL U AH 22 3. 48 AN E 43 A
BRI R DR AH 22 2. 08 N Fr 23, BIVRE N AEAE 1R B 31
AU 7KF- I s [ B2, 3268 Y A7 AE i B 3] A
(7K LA, 231 R A AEAE i A DIE) B AR K P H
Ui, 140" MY AEAE R A U] B AU 7K HL 3L
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Fig.5 The distribution of the anode electricity in 426" pot
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72 HEIERZF

ALY I O AR o TR AR R A AT R R
Kot S AR BRI R A T A BRI o, RTIG, R X
St I A% BHA AT H 3 D R R A 0 1Y
T2 5, AT X Ak 7 B R ) HL UL 43 B HE AT 43 AT
RARILES,

x5 KEFIESLEBRBIRELEG
Table 5 The entry electricity and its proportion of

the tilted aluminium bus-bar

- B A ARt 2

o MU/KA WB/%  MBKA LB%
426#1% 116.10 49.73 117.34 50.27
326#1@ 117.99 50.62 115.09 45.38
231#$§ 113.85 48.70 119.95 51.30
140% il 117.34 50.34 115.86 49. 66

725 AT LA, 426" 326" 231% 140" pU & 4l
1 e /I ST A LI 5 e K ST R HL IR BR8] T R 22
0.54 % 1.98 % 1.44 % 1.49 % , iU & i 45
SEAFEELR (0 L P o0 A S A I 5], Hoh 4267 1) 5
FEr R 22 8/, AR 1.27 kAT 326" 1 (1 7 ke
MmMZERE] T 1.98 %,k 4.61 kA, RMFEZ, 4
3 R 8 ST AT BEZR L U LU A1) 22 SR K, SR AR S L T 4%
P T

FEL BT A 2 F A A 1 I 30 g, 43 BT R A T
HL A B A5 5 R AR T RE R B R .
T8, BEA i LA A R A i v P 1% 0 (L
F6) ., W6 AL, AU A A = T 5K 0 AH I il 7Y
FHEE , VLR R AR A BR 23 7] 230 kA DY g5 3F L 4R
P fiAF R ) O W P e R A A 24, B2 v i 0T I % R
BELR R AR AR, (H B TR B i 5 o B 1, J I
KAERIh EKF
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Table 6 The comparison of the cell voltage constitution in several similar types of cells

HJ 240 kA £ 1) 230 kA

TLFRR AR 230 kA A

HLE

T34 =X R 426*1# 326744 231744 140% 1 VU3

PR FE e/ V 0.3575 0.390 0.347 6 0.385 8 0.418 2 0.3975 0.387 3
FF A% e/ V 0.318 5 0.321 0.297 9 0.334 6 0.3356 0.349 9 0.329 5
HL 7 T FE R/ V 1.2575 1.616 1.5832 1.5855 1.4827 1.505 9 1.5393
WAL/ V 1.650 0 1.650 1.650 0 1.650 0 1.650 0 1.650 0 1.650 0
B ERR/V 0.2615 0.249 0.209 0 0.210 7 0.228 1 0.221 0 0.214 8
R4 FEL R/ V 0.02 0.013 0.000 9 0.003 4 0.002 5 0.000 4 0.001 8
i e, S8R/ V 3.845 4.239 4.088 6 4.170 1 4,117 0 4.1247 4.1225
SEH T AR /Y 3.784 5 4.196 4.146 0 4.124 0 4.180 0 4.1270 4.144 3

MR IR/ % 1.60 1.02 1.38 -1.10 1.51 0.06 0.46
ZHHTE /KA 242.25 241.53 233.44 233.08 233.80 233.30 233.41

IR/ em 3.68 4.76 4.64 4.62 4.18 4.87 4.58

2.3 XTHEETHE

AE P o A B BEOR 5 B L A, RS Ml
ST SEPR R DL St B B e 3 AV IX
ST I, BV PAR I (A7) AR AR B IX () |
i K= S PRIRIE X (=) o MR L P 453 o
M M SRy R ARy b R T 3 A XA
SR, FerpRRT (X)) U A . 3T
HUAPR 5 5 B TRGIELIE P /KPR B S M R S 2R

JIUBYivE e 12 VR VA w1 LU= 3 a8
2.3.1 HEiBE

FT AT 4267 G AR 0 2 TR RN e TR
BE ([ LA 426" F 8 R 5]) o R T Rl LG i, BRA1
DX 35 LA A 57 2% T ek N 0 AR DX e v, FLU U [
Pl X ORIRLZ X R e AR . oAt = A il
AR R BT Bl B oA i — O

®7 RCERERESIT
Table 7 The statistic of surface temperature in 426" pot

C
E IR X FFIAR Bk e X PR X TG
V-1 ey -2y ey -2y e T3 ey
A L 255.1 287 200.6 227 68.4 78
B il 5.3 241.0 283 201.7 230 68.8 80
R AR 176.0 259 149.8 194 49.6 56
RS S e 112.0 199 146.3 204 62.1 72 57 81
B fill ikt e 286.3 338 206. 6 235 84.6 93
L 5 i ik 199.7 283 147.9 199 58.0 73
T St L 190.9 252 155.5 204 64.6 79
2.3.2 BHMEITHALERARL SN AT (IR ) o (RIS, i AR ARl KPR D 2 52 Wil H U

PR R AR BR D L SN REFE LA BE R 52
o ARPETTITER, Rl A BAS 21 2% 1 0 S A R

RO LR REAE M L0 M AR e RN, R 8
HB s P A A QSR AR PP AR DL LLBE R HE
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Table 8 The comparison of energy balance among different types of cells

" HJ 240 kA K 1) 230 kA ## YL R A 230 kA ##
i PHF- SHTH 426" 326* 23174 140" fff DU
i AHL R/ kW 916. 80 1013.5 952.67 971.94 962.55 962.36 962.38
1. RN fekE/ % 42.54 42.82 44.00 41.97 42.48 40.68 42.23
2. 48/ % 3.15 2.90 3.03 2.91 3.00 2.92 2.97
3. B/ % 0.15 0.21 0.20 0.20 0.20 0.20 0.20
4. )/ % 0.01 0.08 0.02 0.02 0.02 0.02 0.02
5. 48y % 0.98 1.28 2.06 1.96 2.10 2.05 2.02
6. IS/ % 32.65 27.95 33.68 26.46 32.49 35.67 32.07
7. R % 20.30 24.42 19.02 21.73 24.28 19.50 21.13
a. JIEH/ % 1.68 0.79 0.85 1.24 2.75 0.95 1.45
b. W/ % 10.59 14.30 13.26 15.70 16. 60 14.13 14.92
c. FEAR/ % 5.64 4.36 1.98 1.98 1.82 1.89 1.92
dEXE/ % 0.40 1.15 1.39 1.66 1.70 1.40 1.54
e. PR/ % 0.08 1.00 0.37 0.28 0.23 0.39 0.32
L 58S/ % 1.22 2.12 0.13 0.13 0.11 0.11 0.12
RE S P 8 25/ % 0.24 0.34 -2.01 4.75 -4.57 -1.04 -0.68
A R B/ <C 299 307 287 329 282 331 307
B i) 5 i W/ °C. 309 321 283 338 267 304 298
Wit B i L&/ °C 265 346 259 283 244 297 271
TR B v W/ <C 77 70 81 85 149 79 98.5
Hh AR B T/ °C. 950 947 955.5 955.5 955.6 964.3 957.8
RO B/ em 15.2 22.2 21.6 22.7 33.1 20.8 24.5
I Al 18.5 14.5 16.2 14.5 19.8 15.5 16.5
B fil] 18.2 11.3 17.9 13.5 19.8 16.5 16.9
Al 21.4 12.0 21.0 22.5 28.2 31.0 25.7
B/ em
B fil] 23.6 12.1 30.3 25.8 27.8 27.8 27.9
—— Al 8.5 7.6 6.5 5.5 13.5 6.0 7.9
B ] 7.6 8.0 8.5 6.2 14.9 6.3 9.0
LR 3/ KA 242.25 241.5 233.44 233.08 233.80 233.30 233.41
HL IR AR % 92.88 93.63 94,98 93. 64 93.35 91.42 93.35
WAS B EE/ (KW - h)  12137.93 13 356. 16 12 816.24 13 257.16 13 133. 14 13 413.56 13 436.09
VO 5 R ) SRR R AT A L 20 Ry 2,250 1 VO S A AR 2 HR R T BA A A 2k, P

2.109 4 .2.414 8 V f12.356 6 V, JU 5 5 #a$ F B S A (FEAR 50 % L E) o Hod 4267
REARMY, WA ERHER R 16119, F K 140" ) B3GR & & T 7 4h Wi G 1, 205
1.3492.1.582 4 V F11.678 9 V, 43 i 5 S #A$ % R T AT AR &, B IEE 2, 5550, N
H71.64 % 63.96 % ,65.53 % f171.24 % , T 8 KFE, BAIMIX + PRI IX + F5 K + BAMR R 3k i 34
PR A HES R 0.6382.0.7602.0.8323 V. I A HFERKK N 0.334 8.0.3291.0.5737 V
F10.677 7V, 435 ki B 19 28.36 % 36.04 %, F10.353 1 V., SN 7 5 P00 M Lb 550 L AR A ) A1 2%
34.47 % F128.76 % , ARBL, Lk 426" HH A 1 S 491 435 1) £ 44458 2% 43 A P (D

74 HEIERZF
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Fig.6 The distribution of heat loss in 426" pot
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Fig.7 The measuring location and direction of the

aluminium flowing around the location of 426" pot
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Fig.8 The measuring location and direction of the

aluminium flowing around the location of 326" pot
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3 EGARE RS

3.1 BRBeitrFE
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Table 9 The comparison of the velocity of the aluminium flowing measured among several similar types of cells

cm/s
SEE
% Y ik & H 15
Py SSUN
AT 200 kA Tk s 739" 2007 410 H 10.04 17.43
B 200 kA Bk 30034 2007 46 A 11.44 15.53
EJ 240 kA TGl 9 i SE- 1 2005 43 H 13.78 19. 66
FJ~ 240 kA i U il S 14 2007 4E8 H 12.78 20.11
GJ~ 240 kA ks S 2004 47 H 13.80 20.02
LR R A R 7 230 kA PO VU3 2010 4F 12 A 12.96 20.08
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Fig.9 The relationship between the alumina quantity and
the primary crystal temperature of the electrolyte,

and the cell voltage

EEXF R AR b 2 ] 230 kA R 5 TS F A A
AL O, FFRACRANIEAR, W IR UTIE B 2 I Re s, D
PEFE ALO, S bl e N 1.5 % ~2.5 %, FE
P U 2R AL O, 25 B AT — 00 F e BEL it £k
e R A B 1.5 % ~2.5 % B3 R
HbR (A d e | OF 5 ek L R IR AS W 7 46
IR B A 5125, DR i A TR A B B sl
Yo AL Oy &R ILASSECR I B3 10,



F 10 230 kA RIITUSEMEE ALO;, SEEHSHTN
Table 10 The change of alumina quantity controls

parameter of 230 kA pre-baked pots
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Fig.10 The relationship between the molecular proportion of the 230 kA pots and

the primary crystal temperature of electrolyte, and excessive alumina
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Table 11 The composition of the electrolyte after optimized for the 230 kA pots
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St/ % R/ % R/ % /% TR/ % g/ C /C /C
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Table 12 The comparison of the main technical conditions

between the optimized 230 kA pots and the original ones

ZH AR TR S R T2 AR
P A A S 4 v e/ V 4.18 ~4.20 4.05 ~4.10
HL, 70 BE /KA 229.6 239.6
iR R L/ °C. 940 ~ 965 945 ~955
HL it S 7K P/ em 20 ~22 17 ~19
FRRK -/ em 18 ~20 26 ~28
SR/ em 4.53 4.23
LR % 92.65 93.0
T 2.15~2.35 2.25~2.45
CaF,/% 3.5~4.5 4.5~5.5
Al,05/% 2.5~3.5 1.5~2.5
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Table 13 The main technical and economic indexes of the 230 kA pots

SiH 2005 4 2006 4 2007 4 2008 4F 2009 4 2010 4
FH{E FHE FHIE FHE FHE FHIE
SEAS LB/ KA 230. 565 229.157 229.15 229.4 230.6 239.6
HL TR % 92.5 93.10 93.12 93.18 93.24 93.0
WiAS B HLEE/ (KW - h) 13 469.6 13 347.58 13 312.7 13 272.16 13 200. 95 13 073.5
AAEREHE/ (kg t7!) 1933 1930 1930 1930 1928 1928
SALERRAAE/ (kg t7h) 28 27.5 26 25 25 24
WO RE (A - (- H) 1) 0.3 0.3 0.15 0.08 0.05 0.05
SR/ V 4.181 4.17 4.16 4.15 4.13 4.08
PR R/ mV 319 324.57 330.59 351.68 389.5 389.5
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Test and analysis of the physical fields and optimization of the
technical conditions of the 230 kA aluminium pots

Hua Guilin, Zeng Fanjiong, Li Jun,Shao Yong, Li Laibao
( China Coal Jiangsu Datun Aluminium Co. , Lid, Xuzhou, Jiangsu 221611, China)

[ Abstract] The energy loss at various areas of the aluminium pots, the distribution of the magnetic flux
density and the velocity of flow within the pots were systematically giveen by the comprehensive testing of the physi-
cal fields of the pots. The paper made quantitative analysis and scientific evaluation on the rationality of the techni-
cal conditions and the running performance of the pots, which provided scientific foundation for having technical in-
novation and improving the main technical and economic indexes of the aluminium electrolysis. The general benefits
and the technical and economic indexes of the pots were effectively improved by the optimization of the technical
conditions and the realization of the best operation.

[ Key words | aluminium electrolysis ;aluminium pots ; physical fields ; technical optimization
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