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Fig. 1 Process flow diagram for preparation of permeable brick
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Fig. 2 Particle size distribution diagram of tailings
below 74 pm (200 mesh)
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Table 1 Chemical components of tailings and waste rock ( %, mass fraction )

% Sio, ALO, Ca0 Fe,0, K,0 MgO TiO, pase
BNy 65.90 11.81 6.70 6.21 5.97 0.32 0.32 242
A RS 58.70 18.70 231 7.90 6.26 0.65 0.52
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Fig. 3 XRD pattern of tailings
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Fig. 5 Effects of firing temperature on flexural strength and

permeability coefficient of permeable brick

&1 6 /2 e 45 Ik B2 43 1 4 1160 1 170, 1 180,
1200 °C, -3 ]34 60 min AY53 7K i 18R o U
WA H IR, JREE A 1 160 “CH, %A ik 6]
(e sE R BE AR, PRI T, FAE7E R il fL HALBR
KANGIATANY] . WA TRETh R, A R e il
W TE AT RS, FLBEGRA D, R
1200 CHY, ERHEURLE LT g ml 2o 20, 1L

43



Total 200

ook TR

JEE 200 1

(@

10 mm

10 mm

F6 Albessi

10 mm

JEE T SZ K W i R A

Fig. 6 Photos of permeable brick section at different firing temperatures: (a) 1 160 °C; (b) 1 170 “C; (¢)1 180 °C; (d) 1 200 C
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g.7 Effects of holding time on flexural strength and

permeability coefficient of permeable brick
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Fig. 8 Photos of permeable brick section at different holding times: (a)40 min; ()60 min; (¢) 80 min; (d) 100 min
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Fig. 9  Effects of waste rock particle size on flexural strength and

permeability coefficient of permeable brick
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Fig. 10 Photos of permeable brick section for different waste rock particle sizes: (a) 6~10 mesh; (b) 10~20 mesh; (¢)20~30 mesh
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Fig. 11 Effects of tailing content on flexural strength and

permeability coefficient of permeable brick
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Fig. 13 XRD patterns of raw materials and permeable bricks

sintered at different temperatures
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Preparation and Properties of Sintered Permeable Brick Made from Copper
Tailings and Mine Waste Rock

Li An, Gao Yang, Yu Jin, Tu Yu, Li Bingrong, Wang Quanyong
(Jiangxi Copper Technology Institute Co., Lid., Nanchang 330001, China)

Abstract: To explore new pathways for utilization of copper tailings and mine waste rocks, these two materials were selected as raw
materials to prepare sintered permeable brick. X-ray diffraction (XRD) and X-ray fluorescence spectrometry (XRF) techniques were
employed to analyze mineral phase structure and chemical composition of tailings and waste rocks. Sintering mechanism was then
analyzed. Compression molding method, with waste rocks as aggregates, was chosen to prepare sintered permeable bricks with a high
content of tailings. An in-depth exploration was conducted on the effects of four factors, namely firing temperature, holding time, particle
size of waste rocks, and content of tailings, on comprehensive performance of the brick. Ideal combination of the factors required further
enhancement of mechanical strength while ensuring permeability performance of the brick, achieving a balance between strength and
permeability of the brick. Research results indicated that the optimal process parameters were a firing temperature of 1 180 °C, a holding
time of 80 min, a particle size of waste rocks ranging from 2.00 to 3.35 mm (6~10 mesh), and a tailings content of 60%. Permeable brick
prepared under this process exhibited a flexural strength of 4.23 MPa and a permeability coefficient of 10.1 x 107> ¢m/s, both of which
complied with requirements of the national standard GB/T 25993—2023 "permeable paving bricks and permeable paving flags".
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