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aluminum loss measurement

Schematic diagram of experimental system for
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Table 1 Compositions of the aluminum electrolytes and experimental temperature

Cryqlite Mass fraction/% (Trasat 10K
ratio AL O, CaF, KF LiF MgF,
2.1 2 4 0 0 0.3 1234 (961 C)
2.1 2 4 3 6 0.3 1186 (913 C)
2.1 2 4 6 2 0.3 1220 (947 C)
2.4 2 4 0 0 0.3 1258 (984.9 C)
2.4 2 4 3 6 0.3 1203 (930 C)
2.4 2 4 6 2 0.3 1228 (955 C)
2.7 2 4 0 0 0.3 1270 (997 C)
2.7 2 4 3 6 0.3 1204 (931 C)
2.7 2 4 6 2 0.3 1232 (959 C)
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Table 2 Aluminum dissolution loss in various cryolite-based electrolytes in argon atmosphere

Cryolite Mass loss of aluminum ball before and after experiment/g
) w(KF):w(LiF)
ratio 5 min 30 min 60 min 90 min 120 min 180 min
2.1 0:0 0.051 0.136 0.169 0.184 0.252
2.1 3:6 0.064 0.166 0.202 0.262 0.289 -
2.1 6:2 0.057 0.150 0.175 0.220 0.254
2.4 0:0 0.055 0.121 0.166 0.178 0.236 -
2.4 3:6 0.048 0.182 0.250 0.367 0.435
24 6:2 0.034 0.117 0.160 0.212 0.221 -
2.7 0:0 0.067 0.126 0.190 0.292 0.322/0.311 0.344
2.7 3:6 0.054 0.180 0.288 0.370 0.458 -
2.7 6:2 0.032/0.033 0.091 0.160 0.197 0.236/0.224 0.290
o (2) m CR: 2.1, KF-LiF: 0%-0% (b) B CR:2.1, KF-LiF: 0%-0%
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Table 3 Aluminum losses of calculated and experimentally measured for various electrolytes

Cryqlite W(KF)w(LiF) Experimental Al loss by Experiment Al loss/g Difference
ratio temperature/K calculation/g value/g
2.1 0:0 1234 0.192 0.252 0.060
2.1 3:6 1186 0.201 0.289 0.088
2.1 6:2 1220 0.194 0.254 0.060
24 0:0 1258 0.170 0.236 0.066
24 3:6 1203 0.177 0.435 0.258
24 6:2 1228 0.174 0.221 0.047
2.7 0:0 1270 0.153 0.299 0.146
2.7 3:6 1204 0.160 0.458 0.298
2.7 6:2 1232 0.156 0.224 0.068
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HHI T DA Y, BRI — R L S RV 3 8 PR BRI
PR R AE R A O B R, A X T AR
R v B LA BT ) BT — £ o

R TRt eh, fER AR A7 AE— Z 4
GRS, ARV AR R = A R A
B EA 274, AT A A SR
e RRER T AT P ISR, H TR
1 B IR R DL IR USRIV, b FL Ao
PN 2 AN T G 1 B i RE AT R Ry, e A — 0 3 e
Wi ox BRARAE BRI/ M o i b, NI T B 1 80/
HAL AR/ Rk —AH ST X o BB AR, T Tk FE AR A T 5
B M e B e il 2 tH B pp il e, LA 592 3 31 i e
Gt MMIAEM T B I BT 8/ HAR 5T/ ) = AH 7t
X o XA X A IR 2 AN i, FH
AR IR IR B, 38 i J8 i ) AN T i 4
%o

ARSCEAL, T H R RE AR AR IAT O, AU SR A
7 VE2 i Bt H AR BRI AR A B 1Y
i w3 W Y T 7 U K 42 W A N [ B 4 2
fEerE R B SRR ST s I R b, o
H i EAL R AR AR IR H ), EDFE A AR A
THFE.
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BEAh, T AR T S, R i X
Sozt L AR S 6 rh R B R A X3S, AR, Tl
FELAA R P B AL T ARAIR S, -k LT R 8 A 43
R BN, g AR R R I S 45 A
R U 32, BRI A ST SR B AR AR e 2 T
SE bR oV HL AR R 25 2R K

FETV ST TR, AR—R SR BB B JE e 45
Rz DS BHAR AR A T A 1, (E 0 v/ P g i 57 T ) 5
BN IR AL I R RV R, I BRAGES 5
TR AR AR Z T R B 2 e A R AL R A 2 I B
WATLIRES, SRR IR R IE K. mil
SRS R AR IR RE AL, PRI PEE A 5 P SR R i f
JRAR, TR 2 A R B 5 AR 3 BE VA AR A
SEEC, BRI S T 21 L
T B P AL A o 0 AR e 7E AR BRRUAUT
G0 R LR S R A e, e LR R B AR A Ok
T HAMPIM SRR AR . A Ll
E T EAER AU AN RIS B L R R ) R T
R, MRS RAUESE T B HER, MSRE R
DR SCER R

3 ZEip

1) RABREZENE TSR FERE 3 Fil
FR T I R R 2 . 3 Fh R T AL HE S
(10 7 B PR AR O s A P TR s I P
Jii o BRIV MR I B FRER A A R . )RR
il A B B T S AR LA B AR SR EL Tt 1 TS
JIRES o

2) MEEF T EE N 2.1 A 2.4 I, FRAE TR B
L g S R v P A O P (A A R T LA,
T 65 TE v 8 B AR T P D VS AR 400 S T e i 43 LL 1Y
R SURIBE R . MHMER T 2.7 B, FRTER
P FL AR O L v A AR O TR VA R A O T R A B
SRRSO, TS LE e RO PRV AR O T 2 B
5 LI ORI B

3) FEASCHSER S HE R, BRAE (AT 5 LR T
e PR A ST R VA MR K R AR 0.18~0.22
mg/(cm’min)3t Y, A% TR 1E B R P
VEARAR T AR 0.35 mg/(em™ min). e 28 B AR 5T AR —

TR R S I X6 AR PR T PR A0 R A v T AR Y
ol EEL R 5T
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FENG Sen', ZHANG Yi-fan', LIU Zhao-shun', LIU Ai-min', SHI Zhong-ning',
WANG Zhao-wen', QIU Shi-lin?, GAO Bing-liang'

(1. School of Metallurgy, Northeastern University, Shenyang 110004, China;
2. Chalco Zhengzhou Nonferrous Metal Research Institute Co. Ltd., Zhengzhou 450041, China)

Abstract: The dissolution losses of aluminum in simple aluminum electrolyte (SE), high potassium aluminum
electrolyte (HPE) and high lithium aluminum electrolyte (HLE) in argon atmosphere were measured by mass loss
of aluminum before and after the experiments. The results show that the dissolution loss of aluminum is related not
only to the dissolution reaction of aluminum and the formation of Al,C;, but also to the formation of
aluminum-carbon Galvanic cells. Under the experimental conditions in this paper, the dissolution loss rates of
aluminum in simple aluminum electrolyte and high potassium aluminum electrolyte range from 0.18 mg/(cm”min)
to 0.22 mg/(cm*min), much lower than that in high lithium aluminum electrolyte, 0.35 mg/(cm”*min). The
dissolution loss rate of aluminum caused by aluminum-carbon galvanic cell reaction in high lithium aluminum
electrolyte is much higher than that in the other two kinds of aluminum electrolytes.

Key words: aluminum electrolysis; mass loss; complex aluminum electrolytes; aluminum dissolution loss; Al-C
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