%54 5 52 1
2025 4F 4 H

HES RS
China Nonferrous Metallurgy

Vol. 54 No.2
Apr. 2025

SIcHg = RN, XIZ0A, T, 45, St Pk IRER & DS SR RS BAR [T]. A (i 42 ,2025,54(2) 225 - 35.
WANG Ke, LIU Hongzhao, WANG Wei, et al. Research status of comprehensive recovery and utilization of iron resources
in copper slag[ J]. China Nonferrous Metallurgy, 2025,54(2) ;25 - 35.

B AR IR 2545 IS B R FH AE 9 BRUIR

i ﬁ: 1,2,3’5(,] 217‘31’2’3,5 }%‘(‘1,2,3’#% 7})},\1,2,3’5_1//‘7]{}%1,2,3,—}“}\%1,2,3
(1. E SR Be A N 7 2R A R RS, R #BIH 4500065
2. ARWIFENZ & my 2i 6 A TN H A S, W AN 450006
3. A8 T A SRR LS A M S S0, W SN 450006)

(9 2] KBRS S AZTREHEFTIELRE K XA KA 2L 22 408 A 4R 2k 45,
BE KSZLVLRAEA-BFILFEITAAGER, MEAREEPHE(EERT40%)EFRLALTFH
BRE, REFHNRAEGFREARNIT TR, 7 E LT EE B KRR ABA
ALERIBRA LY, A4S P E I ZABHN G sk r AR A, B 1F 2 B o P 45 5 4
EERG EALBR T Y A7 AT RAH A Z RIAEA R 4RS00 A R 1ZR A24RE R F K F,
AR AR E R T EM KI5 R A AL B A S E LA 0 SR A A R S, AR
ok WK Y S5 4 T B IR 5 R AR AL G 245 M) | aZ — B 5 MR R R/ A AL 32 T 52 ILAR ML G 4 AR 84 T 3L 5
fREET BAE SRR ENIEE TR TR AL RE B FERELEMNRETRER R

W, SR T LLEERFIRE T AN A

BB RE R R LER, G EE R EmEA

FARE Z A RA AR AR EEFERIKRE LR BT MO, BRI TS oA A RE I

K AFAHEE, R 7 = TR ARE,

[CHER ] 4R, mARRE,; Bebi; MR T ¥ RiEFRL
(4255 TF803;X756 [ SCilikbrikid ]

DOI:10. 19612/j. enki. ¢n11-5066/tf. 2025. 02. 003

i —FhERE T R W48, T2 N TR A
T MRS 2 HAT, ERZ 80% K R 4
A KRR HR T A TR R ead B b 25 7 S DU I
PRI R S AR () o RS, AR 1
KEHRAR il 2=t 2.2 « A2 A s v, H g 3k [ 4
AEHRE PR AR RAE 2 000 T e A, B HERE R A 3
¢ v, FLIEE TR 1R H v B Tl (0 R T 2 8 A s 1)

[k B3] 2024-10-18

[SE—1E& ] TRH1998—) 5B i, TREIT, 2 H T 7= PR 45
GFRBE TAE,

[EFER] XA (1980—) B 4 IEm g TR, F 2N
PR RER LA R Y TAR

[F4TH ] G E R R L T (20242D1004006 ) 5 H E 15T
AR BT A5 H (DD20243355) 5 TR 48 B AT R Stk 0 (R
F %) (242102320151)

[ XFEHS] 1672-6103(2025)02-0025-11

Azt SHEAE R IEAE R BTG K R X DL R A
AL PR A HEAE AN 5 T R b X R A
B AL T —E 5y,

] v v A A A R R AR A LR
(Cu,S) JE X TC R o3 A T s A A I 2 T2 3% 55
i8], KRR v - B v T2 52 B T4 11
[l ) T PR S0 i < e R T R AT S 2R e
gy Ak B VERSE TR B KT 40% i TR
FE A L JE BT ] 3 & A7 (TFe >27% ) , EL & 3 m iY
e a1 3 = AR I = b RS e e 2
ARG X LZE G R 7= A — S G A Ak 3
R TP U Bl A3 LR 23 T8 A B A, DA
Tk J 5 v o A A T P A — s PR AR Y

SR UETR A o Tl i RRak kR A
4 J@ Z IR G PR R FH 5 el A [ I 5 0 % B
BE s s, AF DGR BE T 3 A 7 9T TR AL 25 A R



- 26 - T H A E &

BREIA

FHEARBEA T . T RO AR, H AT, 13 4 i
HERZE S BEIRAR MU O vk R0 o e AR Rk
B JGRE PR B A T2,

1 HAE AR Ao M

R e A A — B A
VRS R e e T R e A
R A LRG3 FLHER A 1 T A T
AR T 7 R 4 5 X B LIRS 5
S A SRt YA B S BN HE A 4015

ISR 4 A M e R AR R BE T VR
& R RN T8 BB A SRR T = i
Wl oA —E 22 5 (R 1) il LY A2 B B
BHEAT (2Fe0 - Si0, ) HEZRA (Fe, 0,) SRR 4145
(Bl 1),J8T FeO-Si0, -Ca0 ¥, HATKE A
AR I A s P B AR 3. 5% A A, Al
T 2 SR FH T R RGO Ak B T 25 R4 5 A 1 4 B R A T4
A [, A5 BIHRSB LA S G5 4 R 7 R v vl 0 i
ATREARE 0. 3% LA T (HUNEREEET S5 M &2 8 R A5
FIFEFIT T IR AR

R AFEEHEIT R oy

Table 1 Chemical composition of smelting slag by different smelting methods %
B R T 0% Fe Cu Pb 7n Sio, S As Ca0 7% ik
39. 44 1.30 0.24 2.46 30. 18 0.41 — 3.97 (1]
BRFE R TN LA

37.68 1. 66 — 2.45 33.21 0.21 0.29 3.11 (12]
42. 14 0.76 — 1.86 31.98 1.62 — 4.47 (13]

VAT 22 R I M
38.56 1.03 0.36 2.85 30. 78 1.05 0. 096 3.81 [14]
WLk ik 42.14 4.75 0.09 0.57 23.38 1.71 0.035 5.25 [15]
43.15 3.73 — — 24.05 1.13 — 2.71 (16]

= R WA R
38.50 3.50 0. 50 2.10 >10 — 0.13 1.72 (7]
42.73 0.26 0.25 3.90 31.37 0.1 0. 04 1.20 (18]
e e 5 i) R T 40. 44 0.27 0. 54 2.27 28.41 0.12 — 1.96 [19]
41.23 0.55 0.45 2.80 25.13 0.41 0. 096 2.46 (20]
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Fig.1 XRD pattern of copper slag
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in copper slag magnetic separation process
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Research status of comprehensive recovery and utilization of

iron resources in copper slag
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Abstract; The production and stockpiles of copper slag in China continue to increase, posing significant challenges
for large-scale treatment. Copper slag contains valuable elements including copper, iron, lead, and zinc. Most
enterprises employ a slow cooling-grinding and flotation process to recover copper, while iron ( with content
exceeding 40% ) and other resources in the resulting tailings remain largely abandoned. Numerous scholars have
investigated the resource utilization of copper slag, with existing methods primarily encompassing beneficiation
enrichment, hydrometallurgical leaching, pyrometallurgical treatment, direct utilization processes, and combined
processes. Iron in copper slag primarily exists in the form of fayalite and magnetite. The magnetic concentrate
obtained through magnetic separation often contains elevated levels of lead and zinc, making it unsuitable for direct
application in blast furnace production. Although direct resource utilization represents an effective approach for
large-scale copper slag utilization, the fluctuating composition of copper slag complicates this strategy.
Controversies persist regarding the environmental release of arsenic and other hazardous elements during applications
such as building materials, cement production, and mine backfill applications. The critical challenge for iron
recovery lies in decomposing the fayalite. Methods such as alkali leaching-acid decomposition and reduction/
oxidation treatments can effectively decompose and transform the fayalite phase, enabling subsequent iron recovery
through smelting or magnetic separation processes. Nevertheless, treatment processes must account for the impacts
of harmful elements like arsenic on both iron extraction efficiency and product quality. The integration of multiple
processes emerges as an effective strategy to achieve comprehensive recovery of valuable components in copper slag
while enabling tailings recycling. The combination of multiple processes serves as an effective approach for
achieving comprehensive recovery of valuable components from copper slag and realizing resource utilization of
tailings. Subsequent efforts should persistently strengthen research on theoretical frameworks for efficient copper
slag recovery technologies, equipment research, and strategic development pathways. It is imperative to actively
broaden application channels for comprehensive copper slag utilization, expand the scale of integrated utilization,
and enhance the utilization efficiency of mineral resources.

Key words: copper slag; tailings after copper selection; iron recovery; treatment process; tailings resource utiliza-

tion



