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Table1 X-ray fluorescence spectrum analysis of copper
tailings

=R s> Sio, ALO, CaO MgO K,O NaO FeO, SO; Loss

WY 6774 1573 0.67 095 3.68 3.72 270 238 136
KA 7750 1198 061 1.52 036 7.5 032 0.02 045
w4571 4032 077 066 253 0.18 727 0.16 2.14
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Fig.1 XRD diffraction pattern of copper tailings
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Fig. 2 Test flow chart
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Table 2 Test results of foaming agent types

RIS RWARK A fg/‘az "
1 HHY 5.0 2320
2 HEAT A1 7.0 2551
3 N 2.0 1900
4 RS 4.0 2156
5 SiC 0.5 614
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Table 3 Orthogonal factor and level table of formula and
process conditions of copper tailings foamed ceramics

pge WREEOSKA wIeE JET O JORE S B
1% 1% % WE/min BE/% BREE/C

1 50 20 5 10 0.1 1180

2 60 30 10 15 0.3 1200

3 70 40 15 20 0.5 1220
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Table 4 Orthogonal Experiment Table L18(3°)

B 2= B #ika &t REH J& - e 1
T wWt% wt% wt% B /wt% A /min iR E/C

TET 50 20 5 0.1 10 1180
SE2 50 30 10 03 15 1200
SE3 50 40 15 0.5 20 1220
FH4 60 20 5 03 15 1220
FES 60 30 10 0.5 20 1180
FE6 60 40 15 0.1 10 1200
SET 70 20 10 0.1 20 1200
TS 70 30 15 0.3 10 1220
SE9 70 40 5 0.5 15 1180
FE10 50 20 15 0.5 15 1200
FLE1L 50 30 5 0.1 20 1220
FH12 50 40 10 03 10 1180
FLH13 60 20 10 0.5 10 1220
FEH14 60 30 15 0.1 15 1180
FLE1S 60 40 5 0.3 20 1200
TH16 70 20 15 0.3 20 1180
L1770 30 5 0.5 10 1200
SEEI8 70 40 10 0.1 15 1220

R B 1 3 W BE A R AT R R 50% B /),
M 319.45 kg/m’, {H HAT 58 (UM 1.65 MPa, it it fik
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608.17 kg/m’; MMM A B T AE 40% B, & 0 B % iy bt
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BB/, AT R A PR A 2 H 2 Y
MK ABER 30%.

(3) R £ 45 5 Xof 0 g 5 1 i 1140 5% T

R P UL BEAE = 4Bl 5% B /D,
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AN BB 2 MR A P e I T R i B T S 08 145
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Table 5 Orthogonal experimental results of formula and process of foamed ceramic materials

SES E fil 0 3 4%
e RE WKA AL RGABR BEME SRR =N i
- - % ¥ /(kg'm™) 5% /MPa
1 1 1 1 1 1 1 204.01 0.47
2 1 2 2 2 2 2 301.79 2.29
3 1 3 3 3 3 3 188.53 0.29
4 2 1 1 2 2 3 319.36 1.60
5 2 2 2 3 3 1 980.43 4.58
6 2 3 3 1 1 2 729.63 7.29
7 3 1 2 1 3 2 571.47 8.39
8 3 2 3 2 1 3 404.44 1.41
9 3 3 1 3 2 1 279.34 1.07
10 1 1 3 3 2 2 199.65 0.63
11 1 2 1 1 3 3 707.03 3.82
12 1 3 2 2 1 1 315.73 242
13 2 1 2 3 1 3 432.99 2.32
14 2 2 3 1 2 1 825.35 15.59
15 2 3 1 2 3 2 382.71 1.51
16 3 1 3 2 3 1 337.09 4.04
17 3 2 1 3 1 2 430.02 3.74
18 3 3 2 1 2 3 756.98 13.78
K1 319.46 344.09 387.08 632.41 419.47 490.32
K2 611.75 608.18 559.90 343.52 447.08 435.88
56 W 5 i K3 463.22 44215 44745 418.49 527.88 468.22
We 2 292.29 264.08 172.82 288.89 108.41 54.45
ey % Al Bl Cl D2 El F2
K1 1.65 291 2.03 8.22 2.94 4.70
K2 5.48 5.4 5.63 2.21 5.83 3.97
Pt R 5 K3 5.41 439 4.88 2.11 3.77 3.87
W2 3.83 233 3.60 6.12 2.89 0.83
e % A2 B2 2 DIl E2 F1

W B RN 10%.
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FERGE W AR TEZESR , R A 240 28 1 RV 4B 1
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(5) 493 1 Bsf [F0] % 2 96 g 25 12 G 194 5 i
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R P e Y 2 UL 8 BE AE R BT EE 1200 °C B B
/N, R 435.87 kg/m’, BB 4T 58 R 3.97 MPa; & iU b
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IS} 3 00 %5 3 Sl 490.32 kg/m®, T 30 % A% 18 bR Y B4,
AT b o 2 2 ) B IR S 1180 C
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Table 6 Test results of optimal product performance

i H VLR /MPa R (kgm?) AR
7 P g 4.90 580 0.92
T 1 R =350 <900 =0.80

Fig.3 SEM analysis of porous ceramics with the optimal formula and process flow
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Orthogonal Experiment on Preparation of Lightweight Porous Ceramics from a
Porphyry Copper Flotation Tailings in Mongolia

LI Weiguang', SONG Houbin’, LIU Haiying', LI Yong', LI Xueliang', Makamu Sazini’, YANG Hao’, ZHANG
Yanping’
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2. Heilongjiang Zijin copper industry co., ltd., Qigihaer 161041, Heilongjiang, China;
3. Mintek, Randburg 2196, Gauteng Province, South Africa

Abstract: Lightweight porous ceramic materials is prepared from flotation tailings of a typical porphyry copper ore in
Mongolia, albite, kaolin and foaming agent SiC. The effects of material ratio, grinding time, foaming agent type, foaming
agent dosage and sintering temperature on the apparent density and compressive strength of lightweight porous ceramics
are studied by orthogonal tests. When the ratio of m (copper tailings) : m (albite) : m (kaolin) is 6.4 : 2.7 : 0.9, the
grinding time was 15min, the content of foaming agent (SiC) was 0.1%, the sintering temperature was 1 180°C and the
holding time was 60min, the technological process was the best. At this time, the apparent density of porous ceramic
material was 580 kg/m’, the compressive strength was 4.90 MPa and the softening coefficient was 0.92.

Keywords: Mongolian porphyry; copper tailings; lightweight porous ceramic materials; apparent density; compressive
strength
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