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Formation mechanism of Al,O inclusion in electrolytic liquid-Al
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Abstract: The effect of mechanism of Al electrolyte on the formation of Al,Os inclusion in electrolytic liquid-Al was
introduced. The mechanism of formation of dioxide inclusions in liquid-Al was analyzed. A mass transporting equation of
CO, diffusion into liquid-Al was proposed. The formation of Al,O; inclusion during manipulating anode effect was
described. With Person—Waddington model, the probable maximum dioxide inclusions in electrolytic liquid-Al was

quantitative measured. It is suggested that the alumina contained in the electrolytic liquid-Al is the main source of

debasing metallurgical quantity.

Key words: electrolytic liquid-Al; Al,O5 inclusion; CO,; anode effect; metallurgical heredity

R UK TINERIN R — K, felE Reedr
By 8 v T LA B e A o SRR A T
W B T i R, A KB e 2 R AR DL i 1
PRAEP . ALO; S E G R At R BRI A B i i
B R —P. fER BT, ARG E AR L
FURDR BUBARAE A, BRI R IE S, PR AR A
SRIE, SEACEVR I BETE I TR R, BRARESAA AT A ik
PERERIBURIRBINE, 7 R AW AR SR
FEAIE AR, ALOs S5HEE s e il 2 AL 1Y
TERT, TR s ha R ). T A R
YA R, AR IR A A2 A LU ER

EEWMHE: WK ERIEMHTIR MR 585 H (2005CB623706)
Yeks BHA: 2007-10-17; 1&iTHHA: 2007-09-25

I ORBE BRI R 2= W FUER e v Th G ER  Je
TR 5 TR B LB AR AR L S Bk o
HEZEMR X Bk, e
1K) Oy CO, FH HO S5 A SN, A il <6 4 AL )
JeZk®. A5 20 2L 70 AEARBLT, TSI BRS¢
PR, AATTAS BE BRI I it U B A = e
T2 K R R e W R A B, P s i v
PRREEEE . I IR T 2R s A, AT
=2 P IR — AR 2R Y TR R T L
BAT RGNS, TER— BN AR T 24 /R
Vg HEEIRP T BIARORI R, HEFI

BITEE: BUKAE, W%, 14 #if: 13884516363; E-mail: hydongq@126.com



HTAEE 12

BUOKIR, &5 WA ALOs KAYPIRIE L AL 2047

AR A PR R I R R 2 DA R A i
SRR KRR T E . H A R b 2 A I R4
e Z R AR )5 G 2 HUARAE SE IR K VR R %
RIS, A R AR AR 4 i i 1) T AR R
SR VAT G BEe, JOiE R R AR R
FAER I T Bt FE R L, AN BEIE I A5 I
PR 20K . ARSCAER A B i i 2 it &,
AT e v AR B T A ) S AT e T R G R A S
ALO; KFWIE R 520 . HEET CO, SRRy LI i
BEALH TR . AT Person—Waddington A5 7Y X} FpL 45
W AT BETE L) ALOS SR H ds KA REAT & 5704

1 WBHEMBIG SR ETE
Al,O5 R 2L B 201

FEL AR A 7 1) 6 A i B A DA UK A o — 4 A AR 5
O HUR T, DABRROA SRR, DAWAREE A BIRL,  7rEE
AR R, ZEBAMRAT H CO, Ak, ZEBIMRAT Ak
B (EFRRE R, BRVRORT AR (AR IR 4 Bl
R0 i (YA E TRa S ey DO & Y 7 LN L RO VB2 S N
IR e T R ) 2 . AR 72, IR R
ISk R i AR N R S B R . A LA AR X
(B NAAAE COyv AL RTHIARVE —AH, LA Rei — P AR
HOLAR I — S0 ARSI, WA BT 2 A] f 2 ELER
BIMMEE, B2 43 em AE A BRBE B3P N
CO, Afk, Fumr=# il FiRtHHRW: A
1 000 kg FRZ1 0] 7742 1 221 kg CO, 44, 7EHIAE T
T CO, IRFAZIH 24T 2.806 X 10° m?, XL/ 4 T %
PUR B N s . b T BH AR B T AR
B, AR IR BOR ;s R R . WA oy
MEAIS) . RN PRI R A . B 2k
%, BHAR A P AP0 P JE N SR v BB RO
5 A PR SR EOK, BRSPS, BHAR A
L LR A R SR AR AR 22 . K UL SR
WE R e B R imis . fEAEEE R, 3
AR T BH AR A RE R v A 1 G SR AR Ak s FER I BN 1)

HLMRE PR L R rh, AR BB R ER VR Al A B ALO T 5
BB AE HURRARRT, BB AR PR A IR N 5 R
cs=Kyp (1)
K ey bR P AR S, molim®s K, 57
RIPEST . 7 B B SO ORI G p
M, Pay WAYSAR BAG BAR SRS, FE
WA RV P AR R B2 ] AR IR N
K.= A exp[-AH/(RT)] 2)
A Ko NSRRI 4 G AH D SART% R
S, Jimol: R M EIRSARHEEL, R=28.314 J/(molK);
T AT, Ko

Haupin'' A1 Bratland!™! 43713 & CO, “ARLEIK i
1 LR AL, E 1303 K R 4055004 0.1 AT 1.17
mol/m®s 7EPHAE A I B fE B4 BHAR S
AR PR — S ) B ARV RS, N i B )
FHBR A 5 il BB E AR 1 ALOs R CO, Tk A2
R ALOS AR 2R YA -

Al+ COy(¥ifi#) = AlLO;+CO+550.38 kJ/mol. Zfi#
UE R PR R T A AT, 0 AU I ) LA b
ALO; Ik}, 32 WM R RE T IO R I ALO;
PPBEMY — 5070 S Ak N R ARV, SRV 1 ALO;
VPRI AT R AR T b, BRUTVE B N
ORI, LB 1o FIRMRA N h A R H it o 2 A R
EHOREE 1 min, RGBT EER AR RSy, 45 R
TR 1. HHER 1 % HE-HR AT 1Y ALO;,
R KT HERZ 1, RO IR I AT ALO,
WEE, WRETP AN ZARE ALOs, R
ALO; WIFUARAE W ST 1o F 4Ry A i 1
ALO; B —EIEIN, FEARFR I R, KB 23 ALO;
WA N S S R R, DI B N
T B AR TTIE « IRk TE— @ PR BV YL Bl
RV ALO; &) TR IR 45 7%, W4l e fE
FRFEA PATREVE T N I R B kAL, IR
Bin 2 SLIIEEIR, W5 A ALO; [ HLARIK .
BB A W B R T T s DA 83 Sy B 110 s 28 ol i

Electrolyte

Solid Al,O5 on

interface

Interface between liquid

Al and electrolyte m

Honeycombing solid

Al,O5 precipitation bed

on cell bottom

Liquid Al
1 R R R A B AR R DT R ALO; R

Fig.1 Schematic diagram of solid Al,O; precipitation bed on interface and inside liquid Al
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Table 1 Content of Al,O; precipitation on interface and inside liquid Al

Testing serial No. Time after feeding Al,03/min

Mass fraction of Al,O; in Mass fraction of Al,O3 on

electrolyte/% interface/%
1 5 3.26 10.98
2 15 4.81 13.76
3 20 423 17.82
4 25 4.57 16.34
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Fig.2 Effect of multi-fields linking relationship on formation of Al,O; inclusion
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Fig.3 Schematic diagram of horizontal current density component
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