Engineering Technology Research

EF BB LRSS TRIR

Experimental Study on Purification of Al-Si Alloy Based on High Gravity Filtration
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Abstract: The primary silicon phase in the waste Al-Si alloy is simulated as the solid inclusion in the aluminum melt, and the Al-Si
alloy melt is filtered and purified by the high gravity technology. Under the action of high gravity, the aluminum melt flows into the
lower crucible through the filtered graphite felt, and the primary silicon phase is intercepted on the upper part of the filtered graphite
felt, realizing the complete separation of the aluminum melt and the primary silicon phase. After filtration, the filtered aluminum
is obtained and the interior is effectively purified. This study can provide a scientific basis for the filtration and purification of

regenerated aluminum and the enrichment and recovery of silicon in metal melt.
KGR, REARA; b h,; LR, WA 5B
Keywords: high gravity technology; Al-Si alloy; filtration and purification; primary silicon phase; separation

EELTH: BXA4AHFEALTYAA (A %% 51904086) ; T BEARAFELFHAAD (A %5
E2018402098. E2019402086 ) .

DOI: 10.12346/etr.v4i3.5790

1515

A AR/ SRR . TS TR
S FIN, TR T TR =R eRAR, {Hh
TR T R G 4 S bR AR BB MR, TR
FAT S0 GREIR . AW NGRS R R
BFIE 4 L FF AR BN T56E , SRTTT, 285 IS FLA
B TRAHRZSEIRIE , T A T (R L ]
VERBRUEOR . FEGCH0 M S b7 ok B LA T 7D
U O EIE D M E, TR E RN Rk
BT RUFHEOR, (F0 T MU MIR R A HE ), I

([MEE@EN ] BFE (2001-) , 5, HELPTKIAEA, EEARE,

[BWRIEE ) REBE (1987-) , 5, JHW, WSFBHE IR AT .

PRE— il i 280 A P A S e A A D7 12 18R P A R A Tl Y
WHEIT I

HH SN — R R AL EORTE 21 AR ER & T
EERIH B, FRDEE I HOR 2 T 2800 K51
PR BRI A A SN R s AL ST T T HRTTENR G40
R, B EEORRPIOOAE TRERIT B, FELUA S A i
JERIVEAREIU Y | EFOLIR AL B T 5 i A i |
G IR IRAAR A E R Al L) J 4 J BE E ZH  AA  A Dy T
FRITSE. Wang Z™ 4571 A T 3 5750 ok SR HEA T IE L3t
IELLE B R B, TR E ) G2500 MZAF T, Zn itk

81



TIREEARAMR - F45-F38-2022F3 A

LT 79% 1 Zn A3 BN I, I HAGEEE) 99% Aify, Hobigk
5t Fe f 2BR35 3] 97%. Meng LY 45 % Fl i & ) = b0
VRT3 PG L R P BRAREA TS, BB R B
B, AM4)EIcE Pb, Sn. Zn 5 Cu MBENSCRHEAE] T
96.37%. 92.32%. 93.71% 1 97.90%, i H %% 4 J& Au. Ag
5 Pd 7E S 2R A B T AR . Yangy H' S5
H 15 K0k Po-3Cu IR 44t Cu H, 2t E 18 G=700
WAL, Pb AR AR R 96.27%, &R IRy
81.02%. Song G Y!'"AEFIT T & A7 AL I 41y ALIE IR 25
AR ST AL S O, R I BRI MgAR2O4
AL IS A TR ) 7 AR ISR X A TR A, i
71 G>20, AR EBRARIITE 99.37% LA |,

ARPECR PR E 3T A390 FRHEA 4 A A REAHBS A
BRI R E I A, R G SVEAREL, RRRES A
MIRE TR IR P RS m Je e, R E JJH AR A
PRI IE R4, X A390 fRREA & T kit I, s
AN S5 G S MR ISROR, I ®E %
RERAR I ALACR S AR ISR, B b ng i
ARG SRR AR

2 XWHE
2.1 LHHER

B 1 g AT e o R, ST 3 i A SR
S )47 R ATSS A B I T A, 1WA PR A SR

[

AOM o R aps g

B 1 BEATERTEE

22 XHAR

FITF UK 15g A390 F G S A = alif Ay, Tt
2 700°C, Rk 10min, 4458 2mfl, REERE
600°C, Pk 10min, KfE5CALIE 2 4R e dO I s JEA 7
AR, KhERRS ] Smin, AbPRZEAHS, BUHIEE, Jf
WK PV A, 455 R AR U PR B, — B o2 e
FEE T 20URAE 5 URERY o) — 843 e il ) T il
Iy BTHIRRE, FIH] JSM 6480Lv %445 L 55 Il Leica DMRX
R4 HH B X RO PR X R T O, A
T UL BURE PR 2 AT AL
82

IXWERETL
310 AEENFH T EMETER

2 RTS8 T s iR iR A R, i
BRSO th, 7E G=1 B, 4RI (R AR Ok st v B
BATE B3, &R RE B (A (3 B2 SR T4 G=150 i,
Zod BT ARG, ARSI R R BT AR
IR RO B A R AR B R L, NS 1R AR ek ks 5
RS A3 B o

(a) G=1

(b) G=150

Super gravity

B2 AREHNRH TR ENTIELR

3.2 BRALATHEBRNN S5
3.2.1 g4

& 3 RANIIE ARG 4 1 AN [R] X A AR
SARTEL. HETT AL, MIEREE T, AT
LEREURI RO ;0024 G=150 B, & AbiE, 3R
TR R R A REBUR ] TR, BRE IR SRR
BRI REIURL, R e L TR AUIG SR B 250 B A IOk

(b) G=1 HEB (e) G=150 &R

(H) G=150 JEEED

500 um
H 3 3 iR4E R R A L S
322 k3RS

Bl 4 9T 1) G=150 Z0F T i B B A5 B A L i
IEH WL, S BRI I 4 (o) ATRAEH, Bl



Engineering Technology Research

DRI EEORIAREA , U ) AR R 2 R R B
REFE YR XU E IR n, SR A 2
TR0 R R B B BB A T RN, SRS
TR,

5000
pt 1 Atom?%
4000 Si Si 98.01
Al 1.99

3000
£
s
S 2000

1000+

Al
0
2 4 6 8

keV

(c) EHEE T BRUERRERS K
& 4 3iRiE

3.3 RNREE NG L IR REAF R T

22 ) DA B < A A R A R OR T LA
JREARBNE S, iU BB B TR e,
HARFAEE T 805 I BRI R e &, AL (1) 20
BRI S5 50 P i R e

=1 100%
n=—=x ° (1)

"o
Ao 7—— L IEER A
Wy ——3 A3 A DA Y T 5
Wo —— i I & & A G i .

T T, TR R sk LA BB T
IR I g E, MR BRERORCR . HE R
B G250 I, BRI URRENS 27 o i U R 2 T R AR A AN 8
PR R, 0 i THORRE D RERE SO i I8 E
XTI ARE T o T ELRE R O RSO, IR AR R
ARG, WA s Fs, 24 G=500 I, iR IR

JRE T 90.4%,

1.0
s
0.8k
&
= o6l
=
E 0.4}
2 g2l
00F o——o
G=1 G=50 G=100 G=308 G=500
EWAES !
5 ESRRIE R
4 2518
SRS 137 R SRR A I R T E bt v

PIHEREA SR IR RES IR 8, FeE S S REE R A
Rl . B AR, g R N,
2 G=500 fif, S IEFRAYIIRARIAE] 90.4%.

S 0k

(1]

[2]

B3]

(4]

[3]

(6]

Song G, Song B, Yang Z, et al. Removal of Inclusions from
Molten Aluminum by Supergravity Filtration[J]. Metallurgical &
Materials Transactions B, 2016,47(6):3435-3445.

Gaustad G, Olivetti E, Kirchain R. Improving aluminum recycling:
A survey of sorting and impurity removal technologies[J].
Resources Conservation and Recycling, 2012,58(none):79-87.
Koichi Takahashi, Shoji Taniguchi. Electromagnetic Separation of
Nonmetallic Inclusion from Liquid Metal by Imposition of High
Frequency Magnetic Field[J]. ISIJ International, 2003,43(6):820-
827.

AR 8 ek, 0 W L0 T PR U —— B A B Tl Al
1AL T2412,2006(8):1810-1816.

Jian-Feng Chen School of Chemical Engineering, Beijing
University of Chemical Technology, Beijing, China. High-gravity
Process Intensification Technology and Application[A]. . K fk
FLREKE . PEAT RS PEKETARBUG . HE
A T A M4 Book of Abstracts of the 12th Asian Pacific
Confederation of Chemical Engineering Congress(Vol 5-6 New
Frontiers in Chemical Engineering and Education for Chemical
Engineers)[C]. KA TAHER . E T2 hEKE
HANRBUG . B E AT AP A EEEp 2P E L T4 22,2008:1.
Li, Guo, Gao. Isothermal enriching and separation of perovskite

83



TITEFAAR -F4%5-F38 2022453 A

phase from CaO-TiO,-Si0,~Al,0;-MgO melt by centrifugal
force[J]. Ironmaking & Steelmaking, 2014,41(10):776-783.

Gao J, Yu L I, Guoli X U, et al. Separation of Olivine Crystals
and Borate Containing Slag from CaO-SiO,-B,0,-MgO—
AlLO; System by Utilizing Super-Gravity[J]. Isij Internation
al,2017,57(3):587-589.

Wang Z, Gao J, Shi A, et al. Recovery of zinc from galvanizing
dross by a method of super-gravity separation[J]. Journal of Alloys
and Compounds, 2017:50925838817341671.

Meng L, Wang Z, Zhong Y, et al. Supergravity Separation
for Recovering Metals from Waste Printed Circuit Boards[J].

Chemical Engineering Journal, 2017:S1385894717307362.

[10] YangY, Song B, Song G, et al. Enriching and Separating Primary

84

[11]

[12]

[13]

Copper Impurity from Pb-3 Mass Pct Cu Melt by Super-Gravity
Technology[J]. Metallurgical & Materials Transactions B,
2016,47(5):2714-2724.

Yang, Yuhou, Xin, et al. Separating Behavior of Nonmetallic
Inclusions in Molten Aluminum Under Super-Gravity Field[J].
Metallurgical and Materials Transactions, B. Process metallurgy
and materials processing science, 2015.

Song G, Song B, Yang Z, et al. Removal of Inclusions from
Molten Aluminum by Supergravity Filtration[J]. Metallurgical &
Materials Transactions B, 2016, 47(6):3435-3445.

2R, T B AR S, 5 B TR ) X ZL205 A F 4 E I 4R R g

BRI [ ] R84 1 S A (045 42,2017,37(10):1104-1107.



