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Preparation of Cemented Tailings Backfill with
Thermally Activated Ultrafine Iron Tailings Sand
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Abstract; Ulira-fine iron ore tailings were modified through thermal activation, and then together with some waste rock
were taken for mixed calcination. With the mass ratio of iron ore tailings to waste rock, calcination temperature and
calcination time as variables, and the compressive strength of specimens and the content of chemically bound water as
the objectives for optimization, an orthogonal experiment was carried out to analyze the sensitivity and influence trends of
each factor on the target values, and the hydration products of the cemented materials were also analyzed. The results
indicate that with an increase in the mass of waste rock, the specimen compressive strength initially increases and then
decreases. As the calcination temperature rises, the specimen compressive strength monotonically decreases. As
calcination time is prolonged, the specimen compressive strength first decreases and then increases. In consideration of
both calcination cost and material performance, an optimal calcination scheme is finally determined, including iron ore
tailings and waste rock in a mass ratio of 7:3, a calcination temperature of 800 °C, and a calcination time of 2 h. Under
these conditions, the 3-day, 7-day and 28-day compressive strengths of the specimens can reach 4.18, 6.36 and 9.87
MPa, respectively. The main hydration products of the cemented materials are calcium silicate hydrate gel, rankinite,
ettringite and hydrotalcite.
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Table 1 Main chemical composition of raw materials %

MRZFR Si0, ALO, CaO Fe,05 MgO Na,0 K,0 TiO, SO,

RAYEA — 031 6235 0.19 3036 001 001 — —
BERP 75776 243 3.17 1154 6.10 021 0.49 0.09 0.09
B 30.02 8.65 38.75 0.42 16.65 0.07 009 — 214
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Fig.1 Analysis results of mineral composition of raw materials
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Fig.2 Particle size distribution of raw materials
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Table 2 Orthogonal experimental design scheme

K HE A K B/C F% C/h
8:2 800 1
2 7:3 900 2
3 6:4 1000 3
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Table 3 Compressive strength test results

YUESRE/ MPa
3d 7d 28 d

s HEA KHZEB/C WZECHh

1 8:2 800 1 4.26 6.41 11.93
2 8:2 900 2 3.04 4.25 9.15
3 8:2 1000 3 0.23 0.38 0.51
4 7:3 800 2 4.18 6.36 9.87
5 7:3 900 3 4.45 6.51 11.65
6 7:3 1000 1 0.24 0.39 0.60
7 6:4 800 3 3.58 5.43 9.35
8 6:4 900 1 4.03 6.37 8.64
9 6:4 1 000 2 0.28 0.39 0.56
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Table 4 Range analysis of compressive strength

g BB B B/ MPa
o WEa 1% B W C

3d 7d 28d 3d 7d 28d 3d 7d 28d

K, 2.510 3.680 7.197 4.007 6.067 10.383 2.843 4.390 7.057
K, 2.957 4.420 7.373 3.840 5.710 9.813 2.500 3.667 6.527
K, 2.630 4.063 6.183 0.250 0.387 0.557 2.753 4.107 7.170
2% R 0.447 0.740 1.190 3.757 5.680 9.826 0.343 0.723 0.643
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Fig.3  Influence of various factors coupling on compressive

strength of sample after different curing ages
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Table 5  Analysis of variance of each test indices

Pegtetr WE W2 FHM AlE FME FIRFE Bt
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Table 6 CBW Content of specimen
W% WEA HEBT HEoh oW A%
3d 28 d
1 8:2 800 1 8.31 12.86
2 8:2 900 2 6.85 11.98
3 8:2 1 000 3 3.01 5.16
4 7:3 800 2 8.24 12.71
5 7:3 900 3 8.46 13.01
6 7:3 1000 1 3.06 5.23
7 6:4 800 3 7.38 12.34
8 6:4 900 1 7.56 12.62
9 6:4 1000 2 3.12 5.36
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Table 7 Range analysis of CBW content
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Influence of various factors on CBW content

in sample after different curing ages
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Table 8  Analysis of variance of test indices

PeRefebs NE WZETHM Bl FE FIRRE  BEME
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Fig.5 XRD patterns of hydration product after different curing ages
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