$539 % 2 W
2025 4F 4 A

EERLN Sy
NONFERROUS METALLURGICAL EQUIPMENT

Vol. 39 No.2
Apr. 2025

5| A UiFEE. 500 kA HLAFAE e ST R AU B R RCR A [ )] . A B4 ,2025,39(2) ;103 - 108.

YOU Pu. Impact of trace element vanadium on current efficiency in a 500 kA electrolytic cell[ J]. Nonferrous Metallurgical

Equipment ,2025,39(2) ;103 - 108.

500 kKA B ERETEZPITERAEN Y

7F

#*

(Fha M 4 E] A ERIR, SFM K 551405)

[#8 ] ASCHTTE 1 500 kA 5 RS A 7 1 A vh o T 3R BLAG 35 B AT s R B2 IR, BRI A2 T2,
PETT AL AR i A G ST R T I 0 A B, B e A 2 R R e A L BEL R
FEARRLIRACR . ST, WIE 8 & A0 S th T AT AU AR - (1) 7™ A% Pl S AR AR ORI B S &t 5 (2) e v i
FEFN AR B LARE R AR B 5 (3) LML AL AR ey, A & B AR 75 KT WP 45 R SR s 1t ml A7

R THHL TSR, SR 50 HL i AR 7 I R B RS E 1

[ 4R 500 kA FEARAE; AR, METRY,; BRSCE
[3ZEHS] 1003 —8884(2025)02 —0103 - 06

[HES2S] TFS21 [ XERFREE] A
DOI:10. 19611/j. cnki. cnl11-2919/tg. 2025. 02. 014

0 A

A e A LAk o B s A R AR A e
Tz~ fERE L R A I RCR &
KHE B S B ER A B RRE IR G, 2402k
7 A A i 22 R AR Y T AR — Y SR
PR R4 A TP A7 A R 22 PR T R BRI T &R
H R TER MAFEAR M AR, BT
NGRS E AR R R DT R AR AT T B4R
L HR PR R Z N ME TR T, s
B LSRR 1o DR Y A K R A R AR AT Ml X R SR 2R
SR BT 5T A JRy BR T80 9 U0 e R R I A
A

ST, 4070 2 AR R I BRI R
AR R 28 8 A 2% A R A Al AR ML A T 1
I A TR R A Jo A 26 B — 50 3K X L I AR R Y
e RS Tr 12— AR SCES G HLF 500
KA IR TR M 2R 7 S B, 3 e X B 23 2 7 A
VS SR 0 i IR S RS D0 VA DL S
o, T L8 IR R 0 2R BHRS FRL A A 7 R R RCR Y

A

il

il

[WFE BHA] 2024 -10 - 17

1 REHERS

1.1 RBEHMEEE

TEAS A A PR AR T LIRS A AR TR,
FFHRLATRALER A B 50 89 in A, A R T 00 Ak e A
BT, AR RRAE S bt iy S i, LAl B e 148 Y
FrEF R, SRR E A R AR Al
JE MR & 9 ALY B UK A AT, Na, AR, 4l
R

1T R B R AR )t A H fif Al (A5 . HAL -
500) , H 3= B T IR - bR B oK R H A T PR EUER
B L R 1 e PR ) AR RS R AR S
BB INITARAS 40 4 i A A0 PR AR 174 JFG S i
HAE A IR, 76 I 0 B0 4 5 T TS i A A FH
B, 7 H A R rhoRE s A SO 2R B i A, Al A
DA S SEL TR A il b A 0T 3R PR ER R R UK A TR
B RN, FE U 3 A R AR AR R AR AR SR RN R
TARFE AR PR AR AR SR BB &S T R AR
4, BRI A I, AR R A T A AR R
FHARA B B e B2 b AR W SR (s R = A Ak
f) . AR A T B T R R R R DL AR A

[fEE®N] WrEE(1982—) , T SN RALN, TR, 2RI E T AR,

103



a4 2025 45552

A R A HF L IEAT , [F] A 3 46 ri A il 0 B0 R K A
REAL, FEIRREAEANIS T T I0AR
HIE AR AR LAY

. A . AN S
D St ¢ CuRTRER

HUE A PG

e T A
B1 FHEfEA BREERE

Fig.1 Schematic diagram of electrolytic cell of

an electrolytic aluminum plant
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Fig.2 Production flow of an aluminum plant
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Fig.4 V element content and current efficiency in different months of 2019
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Impact of trace element vanadium on current efficiency
in a 500 kA electrolytic cell

YOU Pu
( Alloying Division, Chinalco Guizhou Branch, Guiyang 551405, China)

Abstract: This paper investigates the change of vanadium content of trace elements in the production
process of 500 kA aluminum electrolyzer and its effect on current efficiency, aiming at optimizing the
production process and improving current efficiency and product quality. Through theoretical calculations
and plant experiments, it is found that the increase of vanadium content will significantly increase the
resistivity of the electrolyte, and then reduce the current efficiency. Based on this, the study proposes the
following optimization measures in conjunction with production practice: (1) strictly control the vanadium
content of alumina raw materials; (2) improve the design of electrolytic cell and anode to reduce the
influence of impurities; and (3) optimize the composition of the electrolyte to maintain a reasonable level
of vanadium content. The results of the study show that the adoption of the above measures can effectively
enhance the current efficiency and improve the economy and stability of aluminum electrolysis production.

Keywords: 500 kA electrolyzer; electrolytic aluminum; trace element vanadium; current efficiency &a



