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Utilization of Residue from Copper Slag Beneficiation with Alkaline Leach Process
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Abstract: Pyro-metallurgical process is wusually applied to recover iron from copper slag
beneficiation. According to thermodynamic principle analysis, the dominating compounds in beneficiation
slag, i. e, fayalite and quartz, will react with NaOH spontaneously under given temperature and pressure
when it is treated by hydrometallurgical process with alkaline solution. Sodium silicate solution and
hematite can be generated from the reactions. Fe,O; content in the residue is 71. 54% and leaching rate of
silicon is 76. 22 % under the optimum conditions including Na, O concentration of 200 g/L, temperature of
140 °C, and reacting time of 2 h. The research results have formed the prototype of copper slag tailing
separation and other metallurgical slag comprehensive utilization technology with similar composition.
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Fig. 1 Thermodynamic analysis of fayalite and

quartz reaction with NaOH solution
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time on Fe content in the residue

3.3 BUHFYSW

TE Na, O ¥ J¥ 2 200 g/L Bt,140 'C F 2w 2 h,
P ET S R JE AT WA o . S5 R LR 4. B 4
F T, 4 A XRD 353 SfH & 78 5°~20° B
PR A i A e TR k4 o 5 | A ) R, 32 B B3 R R
AT LR A DL R S SRR AR Y . &
I R U A RSSO TR R E R R
AR & A A R A SE W TS NaOH [ i 7
By, WHEN EE R S I E AR
FLRE A 9 DL R SR R SR AR . HTh i A
AALER T RE SRV D L R SR ERE R R R A A

(0] 0: Fayalite
Q: Quartz
M: Magnetite

T

L L
ﬁ | Wi e

L 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 J
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85
200)

B4 fRiEEy &R HEE XRD Eif
Fig. 4 XRD patterns of the residue from cooper

slag beneficiation before and after leaching



2022 AR5 7T 1Y A4 g QEHER ) (http://ysyl. bgrimm. cn) e 23 -

4 #Ewh AL

D TE—7E (B AR 1 200 T 4 1 e i v
AR A A1 B2 55 0] LS NaOH ¥ WK A B
SO 588 A 700 R T 38 1 S AT A A D

2) 3 3 R vk T2 A B e R AT L AT
PR B 0 R A TR M TS R A TR B R T DA — 2B R
7R R A Z P REAL T T BT B Tk A i
S5 A R e i DA B SR UL A A 0 4 < T 2 R T OB
B,

3) ¥ Y BN Y HIL B A AT 15 IR A ST . T2 4 1F
DU R 255 MU T2 A Rl A4

[1] AYDM R, AHMET G, YAVUZ A. Minimization of
copper losses to slag in matte smelting by colemanite
addition[ J |. Solid State Sciences, 2012, 14 (11/12) .
1702-1704.

(2] ®mRE. E7.9%5% 5 k5 e oKL E 5 —ig 3% W
ek me [T ] A B4 m QR AP .2022(2) : 27-33.
GAO E X,WANG N, JIANG M, et al. Recovery of iron
from copper slag and blast furnace ash by co-reduction
and magnetic separation [ J ]. Nonferrous Metals
(Extractive Metallurgy),2022(2):27-33.

(3] R0, B33 XL 4 iAWy 3 52 6 3R I AR 30 JBR T i
BT[], A 68 m QR ¥R /M) . 2021(10) :20-25.
LI S, KANG Z S. Experimental study on microwave
reduction recovery of iron from copper slag-biomass
composite pellets [ J]. Nonferrous Metals ( Extractive
Metallurgy) ,2021(10) :20-25.

[4] w6 ZRPAE. DR b i v 2 JBOAR 2k g BF 5 L0 . 07
#,2009,18(2) :9-12.

HAN W,QIN Q W. Recovery of copper and iron from
copper slag[ ]J]. Mining and Metallurgy, 2009,18(2):
9-12.

[5] LIC R, HONG X, ZHENG S B, et al. Distribution
behavior of copper and tin between FeO-rich slag and
iron solution [ J]. Transactions of Nonferrous Metals
Society of China,2004,14(1):194-197.

(6] FEEI, EHE, A4 B MM A o E - w gk
AU 7772 :201210198186. 7[PJ. 2012-06-15.

WANG Y F, WANG S Q. HU J X. The method to
produce magnetite with fayalite: 201210198186, 7[P].
2012-06-15.

(7] EZRL. S ik b B4 43 i et 43 B (DL JE I R
bk =2:.2008.

WANG C G. Magnetically separation of iron from

[9]

[10]

[11]

(12]

[13]

[14]

[15]

(16]

modified copper slag [ D]. Shenyang: Northeastern
University,2008.

. i R btk e I B pF X (D] BB BRI T
K2£,2011.

YANG T. Experiment research on roasting
modification of copper slag [ DJ]. Kunming: Kunming
University of Science and Technology.2011.

JBELRE TI o R B b L A s PR TR T AUk O Y 3
BepFsel)]. FEA LR ,.2012(2) . 74-75.

LIAO Z L, TANG P,ZHANG B, et al. Experimental
research on oxidization modification of copper slag at
lower temperature[ J]. China Nonferrous Metallurgy.,
2012(2) . 74-75.

LT 2R P A S0 AR R R R R v R O TR
e IR A 5T L) ). & m A1, 2012,41(11)  141-144.
WANG H Y, LI K Q, NI W, et al. Experimental
research of deep reduction and magnetic separation
process of a high-iron copper slag[J]. Metal Mine,
2012,41(11) :141-144.

270 HA AT, AR R O D M ko R R .
P TR A 2011,11(1) :65-71.

LI L,HU J] H,WANG H. Study on smelting reduction
ironmaking of copper slag[J]. The Chinese Journal of
Process Engineering,2011,11(1):65-71.

FRA BTN, TR 5. &G R R TR
BRIy 250 (0] A A8 )E . 2007,59(4) :102-107.
WANG W M, LU A H, WANG C Q, et al
Thermodynamic analysis on diluted acid leaching
process of tailings from copper-nickel mine [ ] ].
Nonferrous Metals.2007,59(4) :102-107.

MU W N, ZHAI Y C. Desiliconization kinetics of
nickeliferous laterite ores in molten sodium hydroxide
system[ J]. Transactions of Nonferrous Metals Society
of China,2010,20(2) :330-335

WGV H o5, S A R NaOH 45 fif s £ 8 ik
MR h B S B LB T, op AT (6 42 24 4. 2012, 22(4) .
1248-1254.

XU M, XU Q,LIU R Q,et al. Reaction mechanisms of
decomposition of magnesium nickel silicate by alkali
fusion using NaOH [ J]. The Chinese Journal of
Nonferrous Metals,2012,22(4) :1248-1254.
HIDETSUGU M. Extraction of silicon dioxide from
waste colored glasses by alkali fusion using sodium
hydroxide[ J]. Journal of the Ceramic Society of Japan,
2003,111(1294) :376-381.

HEXS. AR A B 5 T AIM] Kb g K%
AL, 2011,

(T#FE 42 11)



o 42 . 4R QR4 (http:/[ysyl. bgrimm. cn) 2022 4F5 7 1
(3] HHIGEA, 242350 5 i 5, 55 VU GBI TSR 5607 1 ™ b (7] ®iF., EIe. fWKRE BRI E™ T 20
TF & B H R TR LCD/ /v [ 4 I8 2% 2 Tk KA k4 FEl)]. B2 5 T .2017,46(8) . 14-17.
23,2019 4 [E M J5 R 22 R 38 4 b 0. R HAN F,WANG C Q. Study on the production process
2019.7. of ultra-fine magnesium hydroxide by brine method[]].
TIAN X L, LI Z X, FENG R T, et al. Product Salt Science and Chemical Industry., 2017, 46 (8):
development and application fields of microcrystalline 14-17.
magnesite in Tibet [ C]//Refractory Branch of China [8] Xt BIRE XN, % THIEE B FRHMEE Wi
Metal Society. Proceedings of 2019 National Refractory Bt gt 5 RE ] ], h E % .2013(7) :6-9.
Materials Academic Exchange. Tianjing,2019.7. LUO W H,ZHOU Z J,LIU C,et al. Research progress
(4] VEME.HINAR. D 558 . 55, 2280 B pe il & AL 6 e and prospect of inorganic nonmetal dental restorative
WM BT RLT]. Aads)E G B, biomaterials[ ] ]. Chinese Ceramics,2013(7):6-9.
2022(1) :36-44. (90 XU, i RERR - 250 0% 2. 28 B T A e b e T B8
WANG Q,BAIL M.MA Y X.et al. Research progress HokALZ Iy 25 [T ], g K% 2| CHRB RO
on preparation of magnesia by calcination of magnesite 2011,42(12):3912-3917.
and its activity detection [ J ]. Nonferrous Metal LIU X W,FENG Y L,LI H R, et al. Preparation of
(Extractive Metallurgy) ,2022(1) :36-44., light burned magnesia from magnesite and its hydration
[5] 5,5 F &, i B A, 280 0 69 30 J1 ¢ o kinetics [ J ]. Journal of Central South University
5[], rERRER W 4R . 2017,36(6) :1886-1890. (Science and Technology),2011,42(12):3912-3917.
PENG Q. GUO Y X, QU D L. Kinetic study on [10] LVJP,QIU L Z,QU B J. Controlled growth of three
thermal decomposition of magnesite [ J ]. Silicate morphological structures of magnesium hydroxide
Bulletin, 2017,36(6) :1886-1890. nanoparticles by wet precipitation method[J]. Journal
(6] RIP.ETRBL GRS AL & T2 ke it of Crystal Growth,2004,267(3/4) :676-684.
JelJ]. #hR 546 T,2019,48(7) :3-6. L1101 & oh AR i o7 25 B6 0 1 4 v 4l & SR A0 86 19 T 2 0
WU D, WANG Y Q, LUO B ], et al. Preparation D] W : ZRdb k2%, 2008.
process and research progress of magnesium BAI J. Preparation of high purity magnesium hydroxide
hydroxide[J]. Salt Science and Chemical Industry, from low grade magnesite[ D]. Shenyang: Northeastern
2019,48(7) :3-6. University,2008.
(E#E 23 11)
LI W X. Theory and technology of alumina production[ M]. Planetary Science Letters,2010,289(3/4) :449-456
Changsha:Central South University Press,2011. [19] ZE22 0, BRAR M, M3, 55, & 9L W NaOH W JE 3
(177 MRFER, s /N K BER2E 7 25T, e & )R BRI AR TR %R, 2011, 11(5) . 747-754,
H,1994,17(3) :41-42. LI L. H, CHEN D H, BAI R G, et al. Leaching of
FENG S Q, HUANG X M. Research on the new vanadium from vanadium-containing residue by NaOH
production process of sodium silicate[ J ]. Non-metallic sub-molten salt [ J ]. The Chinese Journal of Process
Mines, 1994,17(3) :41-42. Engineering.2011,11(5) :747-754.
[18] STACKHOUSE S, STIXRUDE L, KARKI B. [20] DENG T, LING Y C. Chemical and mineralogical

Determination of the high-pressure properties of

fayalite from first-principles calculations[J]. Earth and

characterizations of a copper converter slag[ J]. Rare

Metals,2002,21(3) :175-181.



