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BWIME R 15% BZRET, 28w 23 R 1 A5mE, WoK Rl AR 2 2%~3%. X LTI 2RO
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o3 HT . XRD Hl SEM, DL4E 7R e 4l fite i S AL HLBR . A58 45 2R n] Bk A 0 5% IR A0 R 4 43t K 4l
2%,
1 MRFFEE
L1 SERSTRA
BELERE R B ARE RE IR SR 4, SRS AL & U P 105 ¢+, FATTA
AEREHL (QM-3SP2, B AU KRAX AR A FRAS Rl HEAT BRI, i 200 FARHES o il A7 T#EH48h, BT
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BT TR A . A 225 A fi £ kel 4 7k Table 1. Mass fraction of raw materials to sintered bricks %
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Table 2 Chemical composition of raw materials

(calculated by mass fraction) %
PR Fe,0, SiO, ALO; K,0 NaO Hfth
B 5378 2813 1333 086 — 3.90
R IR 636 5701 2533 293 088  7.49
& 0.17 9170 235 0.2 512  0.54
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Fig. 1 XRD analysis of iron tailings
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Table 3 Heavy metal concentration in

iron tailings mg-kg™!
Cu Pb Zn Cr Cd
2 814.92 1992.12 1712.33 63.26 10.84
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Fig. 2 Compressive strength of sintered bricks with
temperature
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Fig.3 Water absorption of sintered brick with temperature
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Fig. 4 Leaching of heavy metals from sintered bricks
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Fig. 5 Distribution characteristics of heavy metals in sintered bricks at different temperatures
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Feasibility of using iron tailings to prepare sintering brick and sintering
solidification mechanism

ZHOU Weilun'?, LIAO Zhengjia®, CHEN Tao?, NING Xunan'*", WANG Yi'?, XIE Hongzhi'-

1. School of Environmental Science and Engineering, Guangdong University of Technology, Guangzhou 510006, China

2. Guangzhou Key Laboratory of Environmental Catalysis and Pollution Control, Guangdong Key Laboratory of Environmental
Catalysis and Health Risk Control, Guangzhou 510006, China

3. Guangdong Province Dabaoshan Mining Co., Ltd., Shaoguan 512127, China

*Corresponding author, E-mail: ningxunan666@126.com

Abstract Aiming at the problem of low comprehensive utilization rate of iron tailings, sintering brick was
prepared by using iron tailings, fly ash and waste glass to improve the comprehensive utilization rate of iron
tailings. The properties of the sintered bricks were evaluated from three aspects: compressive strength, water
absorption and heavy metal leaching, and the optimal process conditions were determined. The solidification
mechanism of the sintered bricks was investigated by means of heavy metal speciation distribution, pore
diameter analysis, XRD and SEM. The results show that under the optimal sintering temperature of 1 100 °C,
iron tailings:fly ash:glass is 6:2:2, the compressive strength of the bricks and the water absorption rate is
124 MPa and 4.6%, respectively. The leaching concentration of Cu, Pb and Zn is all lower than the standard
threshold. When the sintering temperature increases. from 900-°C to 1 200 °C, the proportion of Cu, Pb and Zn
residues increases, the pore volume decreases from 0.019 ¢m®g ' to 0.001 cm’-g', and the average pore
diameter decreases from 22.1 nm to 9.3 nm. Phase analysis showed that the characteristic peaks of kaolinite and
quartz phases decreased, while those of mullite phases increased during sintering. In addition, it was observed
that the internal structure of the sintered bricks tended to densify during sintering. The research can provide
theoretical basis for the preparation of sintering brick from iron tailings.

Keywords iron tailings; waste glass; sintered brick; compressive strength; heavy metal leaching
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