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Activation of Iron Ore Tailings and Preparation of Steam-Cured Bricks

GAO Jinfeng, GAO Lun, AN Zibo, LIANG Shi, CAO Hong, XUE Jun’
School of Materials Science and Engineering, Wuhan Institute of Technology, Wuhan 430074, China

Abstract: The iron ore tailings were used as the raw materials to prepare steam-cured bricks for better use of
the waste materials, and the calcination and magnetic separation technology was employed to modify the reactivity
of the starting iron ore tailings. The mixtures of the tailings and a certain amount of coal powder were calcined,
so that they gained the pozzolanicity activities, the ore minerals in the tailings were transformed to magnetite iron
minerals. After magnetic separation, the total dissolution rate of alumina and silicon dioxide was determined.
Finally, by using the activated and magnetic separated iron ore tailings as the major raw materials, the steamed
curing bricks were obtained by the dry pressing method. The results show that the iron content in reelected
lailings and flotation tailings in the magnelic separation after calcining reduces by 39.41% and 45.10 %, respectively,
and the iron ore concentration is higher than 57% in the sorting out. Meanwhile, the pozzolanic activities of the
tailings achieves 3-fold increase by the gravitational separation and 2-fold increas by the magnetic separation.
The optimum compounding ratios for preparing steam-cured bricks are obtained at the mass ratio of cement and
building sand and tail ore of 1:1:8 , the ratio of water and dry powders of 0.15, and 2% for the dosage of the
gypsum in the total dry powders. All the physical parameters, including flexural strength, compressive
strength, water absorption, softening coefficient, dry mass loss and drying shrinkage performance indicators of
the prepared steam-cured bricks have reached the national standard of baked brick.
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Tab. 1  Analysis of mineral and iron phase of meishan iron ore tailing %
(ailing name magnetite  kaolin calcite siderit dolom hematite  quartz feldspar total
mineral w 9-11 14-16 8-11 15-17 8-11 4-6 14-16 12-28 100
analysis o ulate value 10 15 9.5 16 9.5 5 15 20 100
iron name magnetite hematite and limonite iron sulfide iron carbonate iron silicate  total
phase w 0.40 9.19 0.50 7.80 0.60 18.49
analysis distribution of iron 2.16 49.7 2.70 422 3.25 100
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Tab.2  Compounding ratio design w/! %

- . the ratio of water
cement building sand  tailing gypsum

and dry powders

10 5 85 2 15
10 10 80 2 15
10 15 75 2 15
10 20 70 2 15
10 25 65 2 15
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Fig. 1  Effect of compounding ratio of tailings and building

sand on the compressive strength of steam-cured bricks
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Fig.2  Effect of cement dosage on the compressive strength of

steam cured bricks



24

AR BT R R IY E L B R SR L 1 161

323 BEBEMNAFEFHEAY R K.
WA SR R 1:1:8, KR 0.15, A
BBE NS TR 2%, 87 kR E.f s
U RE S B RRRE 1L d, T B E T 50 °CL 70 C
90 CHIIRSE FZE5E 1 d, G HAr RS d, M F 5
(R RE i DO TR B BE 45 SR A0 18] 3 i s, 3R B R EE
TEAN T2 100 e 7, R T, RE AR K. BT rhaR 22
W 7R B 5 BN R B RN S RO E
90.61 MPa, fie /NS E R 0.41 MPa, H [&1A] A1
bt o B B T S AR & 1 50 CE 4R
A, DG A B T SR IR R 50 °C.

Compressive strength / MP

1 1
60 80

B3 FPREXEmIERENE
Fig. 3 Effect of curing temperature on the compressive

strength of samples
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Tab.3  Test results of the performances of samples

test item

standard requirement

measured results single determination

compressive average =

strength / MPa

minimum =

compressive strength after
freezing and thawing / MPa=
frosl resistance
the loss of single brick dry
mass / %<

drying shrinkage / %
softening coelficient / %

water absorption / %

15 15.7
qualification

12 143
12 13.3 qualification
2.0 0.065 qualification
<0.06 0.06 qualification
=0.80 0.85 qualification
<18.00 13.55 qualification
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