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Table 1 Main chemical compositions of raw materials Y%
JE R Si0, Fe,0,  AlO, Ca0 MgO Na, 0 K,0 S0, Cu0 TiO, fCa0 Pk
Eiopic 33.06  47.79  5.54 2.33 6. 54 0.91 0.32 1.85 0.27 — — —
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Table 2 Main chemical compositions of cement %
%y Sio, Fe, 0, Al, 0, Ca0 MgO Na, O K,0 S0, CuO Tio, fCaO e it
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Fig.1 Frequency-particle size distribution of

copper slag
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Fig.2 XRD spectrum of copper slag
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Fig.5 Variation curve of magnetic separation rate

under different particle size

NS BT LUFE H Bl 5 A0 T A PR 0/ D B i R
BWIAE K, HHEARAE M - 150 wm JB/NE - 74 pm
IF, B G I 2. 80 A%, LA N — 74 pum /N
—48 wm , BEZERIEN 1. 31 £% R - 48 pum /)
T -38 um, BEEERIGIN 1. 29 1%, WAl LIF 1, ks
B =150 wm J/NE - 74 pm I R A0 finE #
IR, Z R BEA LA D8N, 3G TR AR X AR 273X
DR Ay 24 AR 5 T, i k0 S5 5 A 0 A 5 A
WAy 8, ity Rt S I E 2 AR

JR PO A T 58 R A /NS L i 3 R TR T 4
T AR R AT it 2 0 S oF ) 1) S A s R A
W/, PR RE A A e b A R T G 3 5 R /N
SR T AR A 2 B R O DR G R R R AR R
25 b AR EEL - 74 wm SRR N H

2.1.2 RIS [A] X R 126 38 11 52 i)

A PR E REVERT R, BEH — 74 pum H R R
TRIGXT G, FRFTAN [ R 5 A H8H s [1) XoF A 8 o 22 2% 1Y)
S, 43 A T 5 % B ) A 1 min, 3 min, 5 min,
10 min 15 min AIREEERE G5 L INIE 6 Fis . S5 %
B, ZEAD FAT ] B 1 min 3400 25 min B, 7416 % i
6. 4% EINZ 9. 8% MR FE 53% 5 41 [A] A5 min
HEMZ 15 min B, BEE R ORFFAE 10% ~ 11% , 3800
TR 9% AR/ N, R H T %E NIRRT,
W37 90 J3E 5 /N L Sy T R, 0 e oA AT 5 ) Jo A
B, 7E S min P9 R4 T REE W B 8 0T 1, TN G
PR EER T 5 min J5 , PTG Y R /D | Wi 2R AR
RN, 25 b R S R A i i 2 A B A [E] 5 min
HH,

94
11
93 —
20 _— 410
= —o— BEESE ARG & Iy
:@-‘ R — e 2R 19 '3“-]-
= n— REVESR bt
E g b
i .
9 i
ﬁ 90_
D\D 17
89 J
6

0 2 4 6 8 10 12 14 16
T I [} fmin
6 AR E] T g AR A 2k
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under different time
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Fig.7 SEM images of copper slag untreated by magnetic separation
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Table 3 Table 3 Contents of elements in different material phase regions of copper slag

untreated by magnetic separation %
X 35 C 0 Na Mg Al Si S K Ca Ti Fe
Spl 7.6 29.7 1.2 4.9 2.3 17.4 — 0.3 1.7 0.1 34.8
Sp2 4.0 31.6 1.5 5.0 2.3 18.2 0.7 0.3 1.9 — 34.5
Sp3 8.1 29.2 — 3.5 1.8 15.5 0.6 0.2 2.0 — 39.0
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Iron-containing material phase proportion of

Fig. 8

copper slag untreated by magnetic separation
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Fig.9 Fig. 9 SEM images of copper slag treated with magnetic separation
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Table 4 Table 4 Contents of elements in different material phase regions of copper slag

treated by magnetic separation %
[X 35, C 0 Na Mg Al Si S K Ca Ti Fe
Spl 4.8 39.7 1.7 2.4 9.3 1.1 0.3 34.5 — 6.2
Sp2 8.3 33.5 1.9 4.8 2.2 16.2 0.7 0.2 1.6 — 30.7
Sp3 2.5 31.1 1.8 5.0 2.5 18.6 0.9 0.3 2.0 — 35.3
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Fig.11 Proportion of iron-containing material
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Fig.10 XRD spectrum of copper slag treated with phase of copper slag treated with

magnetic separation . .
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Effect of magnetic separation pretreatment of copper slag on activity and

compressive strength of copper slag-based cementitious materials
ZHANG Ranyue, YANG Shijiao, YANG Qing, WANG Kaifa
(School of Resources Environment and Safety Engineering, University of South China, Hengyang 421001, China)

Abstract; Aiming at the problem of low activity of copper slag due to high iron content in copper slag, a method of
removing magnetic ore powder in copper slag by magnetic separation pretreatment is proposed to improve activity of
copper slag. SEM, XRD and other methods were used to study the change of the phase structure of copper slag by
magnetic separation, and the copper slag powder without magnetic separation and one with magnetic separation were
used as the main material to prepare copper slag powder cementitious materials. The effects of magnetic separation
on compressive strength of cementitious materials were investigated. The results showed that the magnetic separation
pretreatment of the copper slag could reduce the content of magnetic oxides in some areas of the copper slag, which
would change the mineral structure; the magnetic separation rate could increase with the decrease of the particle
size of the copper slag, and when the particle size of the copper slag was less than 74, the magnetic separation rate
reached 9. 8% ; the compressive strength of the cementitious material prepared by using the magnetic separation
copper slag increased by 25% , 32.5% , and 61. 6% respectively after 3 d, 7 d, and 28 d of curing, the 28 d
strength reached 20. 18 MPa; and magnetic separation could change mineral structure of copper slag and improve
compressive strength of cementitious materials. Magnetic separation pretreatment provides new ideas for further
improving the activity of copper slag powder, and has certain reference value for practical engineering.

Key words: copper slag; magnetic separation pretreatment; cementitious material ; compressive strength ; material

phase; activity; iron removal



