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Table 1
tailings
{24y S0, ALO, Ca0 MgO K,0 Na,0 Fe,0, SO, Loss
WD 63.38 11.51 0.68 0.21 6.45 0.34 2.03 3.63 3.56
Bl 45.71 40.32 0.77 0.66 2.53 0.18 7.27 0.16 2.14
PeEEky  73.14 0.88 8.12 3.88 1.88 12.36 0.21 0.02 -

X — ray fluorescence spectrum analysis of the copper
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Fig. 1 XRD diffraction pattern of the copper tailings
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Fig. 2 Preparation process of the connected porous and water —
permeable ceramic materials
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Table 2 Test results of the aggregate ratio

s i W =] kot o biiy €34
G R/ % e /MPa /(10 %em +s7")
1 100 0 3.01 2.23
2 80 20 3.46 2.25
3 70 30 3.93 2.71
4 60 40 4.38 2.44
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Table 3  Test results of the binder dosage

S A ESME R % HUTHEE/MPa 5 K R4/ (%10 em - s7")

H1 10 3.45 1.84
H2 15 3.78 1.67
H3 20 3.93 2.71
H4 25 4.92 0.99
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Table 4  Orthogonal test factor level table

AV I () /M BREIE(B)/C BRATRI(C),/min
1 0.5 1100 30
2 1 1150 60
3 1.5 1200 90

x5 IEAER

Table 5 Results of the orthogonal test

K SES WA 5
A B C  HUnE/MPa K RH/ (10 2em - s7")
1 Al Bl Cl1 1.28 2.87
2 Al B2 2 2.34 2.36
3 Al B3 c3 2.53 1.75
4 A2 Bl 2 2.42 1.53
5 A2 B2 C3 3.97 2.46
6 A2 B3 C1 3.12 1.44
7 A3 Bl C3 4. 12 1. 14
8 A3 B2 Cl 3.96 0.96
9 A3 B3 2 3.32 0.79

k11 2.05 2.61 2.79
k12 3.17 3.42 2.69
k13 3.80 2.99 3.54
R1 1.75 0.82 0.85
Rz A3 B2 c3
k21 2.33 1.85 1.76
k22 1.81 1.93 1.56
k23 0.96 1.33 1.78
R2 1.36 0.60 0.22
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Table 6 Results the optimal product performance test
PUTRE  BKRK BT TR

T EiRy
/MPa /(10 *cm -s™') BREE/MPa /mm it

P PERE 3.9 2.7 3.7 25.2 D50

PREZER  =3.0 2.0 =3.0 <35 =D30

3 Ui fLES K SEM K]

Fig. 3 SEM diagram of the product communication hole structure
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Preparation of the Connected Porous and Water — permeable Ceramic Materials
by Porphyry Copper Tailings
ZHAO Qingchao', LI Weiguang', LI Yong', ZHU Yangge', LIU Haiying', XU Taisheng’

1. Mining and Metallurgy Technology Group Co. , Lid. , Daxing 102628, Beijing, China;
2. Tongling Nonferrous copper crown construction and installation Co. , Lid. , Tongling 244000, Anhui, China

Abstract; The connected porous and water — permeable ceramic materials were prepared with porphyry copper tailings,
kaolin and glass powder as main raw materials. The flexural strength and water permeability coefficient of the connected
porous and water — permeable ceramic materials were studied at different aggregate ratio, binder dosage, molding pressure
and firing system. The results showed that when the ratio of copper tailings, kaolin and glass powder was 7 : 3 : 2, mold-
ing pressure was 1 MPa, sintering temperature was 1 150 °C, and holding time was 90 min, the flexural strength, water
permeability coefficient, splitting tensile strength, the wear — resistant pit length, and frost resistance of the prepared con-
nected porous and water — permeable ceramic materials were 3.9 MPa, 2.7 x 10 > em/s, 3.7 MPa, 25.2 mm, and D50,
respectively.

Keywords : porphyry copper tailings; connected porous and water — permeable ceramic materials; flexural strength; water
permeability coefficient
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