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Table 1 Chemical composition of iron tailings in different areas

X CaO Sio, ALO;  Fe,O; MgO SO, Na0O KO TiO, LOI  CuO F REO A SC#k
WRFE  0.03 57.31 9.58 2513 008 015 0.04 061 667 0.36 [5]
(S 4572 206 3426 17.96 (6]
i 69.7 4.8 24 0.1 0.15 1.25 [7]
RHMILE 061 4564 326 47.7 0.39 0.24 2.16 (8]
ok 75 W 43 56 10 8.3 15 33 16.6 [9]
i 2.75 69 2 1917 419 197 0.49 0.43 [10]
iy 342 6646 257 13.01 1.38 0.24 1285  [11]
|y 6.7 61.03 7.53 13.49 7.75 1.71 1.79 [12]
1y 58.47  27.03 4.92 6 1.25 1.15 [13]
P 1141 3809 1226 1215 772 036 1801  [14]
L 3.47 72.58 8.05 10.29 2.66 0.05 0.2 1.63 [14]
At 216 3662  9.15 1345 025 021 1.07 186 0.05 1574 [15]
e 20.82 9.7 0.63 20.94 3 3.7 038 066 113 1062 11.83 5.67 [16]
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Table 2 Density and particle size characteristics of iron tailings

Fefgns RWEE/(gem?) R e SCHik
1 1.48 Dy=34.23 um [17]
2 3.06 —45 um 5 1£69.57% [18]
3 347 Dy=170 um [6]
4 1816 Dyy=169 um [19]
5 / Dy=84.58 pm [20]
6 2.8-3.0 / [21]
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Fig. 1 Process flow chart of preparing artificial unburned aggregate from iron tailings
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Research Progress on the Utilization of Iron Tailings as Building Materials
SHI Da, REN Xuemei, HAO Tingyu, ZHANG Run

Central Research Institute of Building and Construction MCC Co., Ltd, Beijing 100082, China

Abstract: Iron tailings are the main solid waste produced in the process of iron ore development, and the utilization of
iron tailings as building materials is one of the important directions for its large—scale consumption. Based on the physical
and chemical characteristics of iron tailings, the research progress in the preparation of building materials from iron tailings
at home and abroad is reviewed, including: (1) cement; (2) concrete, mainly as artificial coarse/fine aggregate, or as a
cementing material after activation treatment; (3) brick materials, such as sintered brick, autoclaved brick, ceramic brick,
permeable brick, and steam—free and burn—free brick; (4) wall materials, including concrete wall materials, new wall
materials such as sound insulation materials and thermal insulation materials; (5) ceramic materials, such as porcelain tile,
glass ceramics, and foamed ceramics; (6) road materials, including subgrade filling material, road base course, and subbase
course. The major problems and future development trends of iron tailings in building materials applications are analyzed.
Due to the characteristics of iron tailings, such as large particle size range, fine particle size in some parts, poor grading,
poor activity, large performance fluctuation and large difference in properties of different iron tailings, there are some
problems in the process of building materials utilization, such as small dosage, high treatment cost and poor product
performance. According to the characteristics of iron tailings, an efficient and simple production process route is proposed.
It is urgent to further reduce the production cost and improve the product value.

Keywords: iron tailings; building materials; cement; concrete; wall material; ceramic material; road material
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