5 9 2355 2 Y]
2009 4 4 JJ

oW
The Chinese Journal of Process Engineering

\Vol.9 No.2
Apr. 2009

gk ERREA ST RSHEITA

Gh, A&, K AL AR,

(1. HACKEFMRLE G450, 10T (O 110004; 2. i B &)@l AR, T #/8 125003)

VEAim', b 7hAE

B B KHEIREA ST, DR AIG s o JFRE, BFSY T PR E R ST IAT . BT A
ARIHR) S SRR R R R AL 3B RS ST AT A I, b T et S R AR AL S ESR, WE T REARRT AR
AR NFIARUN B, SRR, KAL) B A A R A AR B A R T kL RS . B
M SRk, P4t iR s 1653 K. /T E 7 Limin, 4%4LIN 8] 6 min, fESLEPET, B AHIK S RLEE B 20 pm

P 3] 80 um. AR Erd 20%4% = Bl 50%; LG Sy B 15 F 54%(w) KBRS, [BICE Ny 90% 2545

KRR i Bk b BT R
FESES: TF811; TF534.2 XHEkERIRAD: A

1w =&

TR R R M HE S e s v R R AR 40%(w) LA
WL WRSOR A T R R R SRR, AT S
IRIERCEEEZ o g n

AT, S ORI T 3 2 DR AR B Ok S5Ok i
FHALEE A, ARATRLEEGI /D, G5 (2 700%) 8k
{EAERMINE A1 (2FeO-SiO)AH, /D IETERGEZRA (FesO,)HH
il kAT 2 4 T A MR SR A . EHTEOILL
SEHRYR AR s D A DR Bk, e T RIE
W S REVER A IR TR TR T 2R, kA3 THIRS
WA 19.82%. [HU# 85.48% I TR bR, [FIINLEe
WCT P R AR, RO o AR TR A A 1)

XEHS: 1009-606X(2009)02-0284-05

BRALIP AT A3 LAIRIC. S A P A 6 1 ) A T
BRI ZRATIRNCR S b AL AN, 5B BRI R ICRAS .
FUOBLHAT, Ha s bR R AR 1%, i
(R PAE S ALK T 50%, AN B /EMAER J5URL,

AR TARE T s oAy 20 e AT B R 2,
TSP AE AN T L AUGUNI B2 A5 S Hon B R AT il
CPEARBE,  WFST T R R B AR S BT AT N KSR,
O R R ) B A M FE B R

2 £ Iy
2.1 ¥l

A P Rl P SREA TR o A R, g MR 1

R1EEFEETWEANR

Table 1 Mineral composition of copper smelting slag

Component Copper matte Magnetite Copper

Hematite Iron

Fayalite Silicate Feldspar ~ Others

Content (%, ®) 5.2 26.8 0.9

2.5 0.5 47.3 11.7 2.5 2.6
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Fig.1 SEM image of raw slag
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Fig.2 XRD pattern of raw slag
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Table 2 Compositions of phases in raw slag analyzed by EDS (%, )

Region [e) Fe Mg Cu S Ca Al
Spl 14.805 52.780 32.415
Sp2 38.054 51.045 1.861 17.040
Sp3 25.503 69.945 4.552
Sp4 44,778 8.556 29.326 8.674 8.666
[m]
9000 - o Fe,0,
A [Mg-Fe]SiO,
~ 8000 ~
n
o
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Kl 3 ki SEM
Fig.3 SEM image of modified slag

K4 Stk XRD i
Fig.4 XRD pattern of modified slag
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Table 3 Compositions of phases in modified slag analyzed by EDS (%, )

Region (¢] Fe Mg Cu S Ca Al
Spl 22.445 3.691 7.086 35.818 22.748 1.664
Sp3 51.742 42.860 2.385 3.013
Sp4 42.824 3.888 19.676 25.894 10.273 7.718

P 3 24 1653 K. A< 2 L/min, AL ] 4 min
I SEM G, FEIrh BRI 3 A [ 4o FE A X
B ESEM) Spl X, K] Sp3 X AR 34k
Sp4, FAHHXIIREIE BT 45 L2 3. tHBe ik /AT X O
ERATH M (K] 4)mT A, WIAHYIAH Spl A VKA (Cu,S Al
FeS), Sp3 MREN H(Fes0u), FHIMAR S KT 40
um, P Spa A BRI A AH([Mg-Fe]SiO;). 55t

B OO BRI A O, WARRET A AR 2 H)
S, FEARAR A BRI A A,
SCPE R R o A T IR A S

2FeO+l/202=Fe203, (l)

FeO+Fe,03=Fe30,. (2)
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Fig.5 Influence of oxidization time on precipitation of magnetite phase at 1653 K
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Fig.6 Volume fraction and grain size of magnetite phase
in different oxidization times
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Fig.7 Volume fraction and grain size of magnetite phase
at different oxygen flow rates
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Fig.8 Influence of oxygen flow rate on precipitation of magnetite phase at 1653 K for 6 min
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Fig.10 Volume fraction and grain size of magnetite phase in
different oxidization temperatures
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Fig.9 Influence of oxidized temperature on precipitation of magnetite phase at
different oxidization temperatures under O, flow rate 7 L/min for 6 min
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Migration and Precipitation Behavior of Fe Components in Copper Smelting Slag

CAO Hong-yang!, FU Nian-xin!, ZHANG Li!, XIAFeng-shen?, SUI Zhi-tong!, FENG Nai-xiang"
(1. School of Material and Metallurgy, Northeastern University, Shenyang, Liaoning 110004, China;

2. Huludao Nonferrous Corporation, Huludao, Liaoning 125003, China)

Abstract: The migration and precipitation of Fe components in the copper slag from a copper smelter were studied by a high temperature
oxidation method. The effects of oxygen flow rate, time and temperature on the migration and precipitation were systematically
examined. Phase composition and morphology of the modified slag were examined with XRD and SEM, and the grain size and volume
fraction of magnetite phase measured. The results showed that the migration, enrichment, precipitation and growth of Fe components in
the slag could be improved by prolonging oxidation time and increasing oxygen flow rate and temperature. The optimal conditions were
obtained as modification temperature at 1653 K, oxygen flow rate 7 L/min and oxidation time 6 min, so the grain size could be increased
from 20 to 80 um, and the volume fraction from 20% to 50%, the iron concentrate of 54%(w) Fe at 90% recovery rate could be obtained
by magnetic separation process.

Key words: copper smelting slag; iron; oxidation; magnetite; enrichment



