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Research on the Performance and Modification Mechanism of Fine—grained Iron Tailings Powder
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Abstract: In this paper, fine — grained iron tailings fines were selected and modified with modifiers. The chemical and mineral
composition, fineness, burn—off, water demand ratio and activity index of the modified iron tailings powder were studied. The properties
are compared with those of Class 1I fly ash to investigate the modification effect and modification mechanism of the modifier on the iron
tailing powder. The results of the study show that the chemical and mineral composition of fine—grained iron tailings fines is similar to that
of fly ash. The fine—grained iron tailings fines have a particle content of >45 pum of 17. 7% and a burn—off of 6. 5%. The water demand
ratio after modification was 97. 2%, all of which met the relevant national standards for Class II fly ash. The best modification effect was
achieved by the alkali composite modifier, with the activity index of modified iron tailing powder being 95. 6%, 95.7% and 89.3% at 3
d, 7 d and 28 d respectively, all of which were higher than that of Class II fly ash. As the specific surface area of modified iron tailing
powder increased, the compressive strength of net slurry increased. After the modified iron tailing powder is treated, the silica—oxygen
bonds in SiO, at the interface will be reorganised and reunification reaction will occur, which is macroscopically manifested as an
increase in compressive strength. The smaller the particle size of iron tailing powder, the more significant this reunification reaction is,
and the more obvious the increase of compressive strength.
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Table 1 Chemical composition of fine iron tailing powder and

fly ash / %
H BT 5i0, AlL0; Fe,0; CaO MgO SO;  Fifh
MR 53.91 31.32 4.28 1.95 1.43 1.46 5.65
R Hy 34.59 9.74 20.93 10.85 14.93 1.38 7.58
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Table 2 Activity index test cement sand ratio

JEwbRhdE kg BT /g MIEIR/g  bRERD/g MK/ mL
JKUERTRRLL 450 0 0 1350 225
R4 315 135 0 1350 225
NGREIRA. 315 0 135 1350 225
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Fig.1 XRD patterns of fine—grained iron tailing powder from
Baixiang Mountian (a) and grade I fly ash (b)
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Table3 Fineness of iron tailings and grade II fly ash
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Fig.2 Particle size distribution of fine iron tailings in Baixiang Mountain
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Table 4 Burning loss test results of iron tailing

HthmBuie  BRBTEE BBERT  BER

AL P ve Mg MR PERI/%
1 28. 36 1. 196 29. 555 29. 499 6.2
2 28.45 1. 062 29.512 29. 452 6.7
3 28.229 2.974 31.203 31.101 6.3
4 27. 686 3.096 30.779 30. 634 6.9
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Table 5 Compressive strength and activity index of mortar at
different ages

BUESR B/ MPa TEVEFREL %
3d 7d 28 d 3d 7d 28 d
KPXTIA  32.4 46.9 55.1 100 100 100
HREA M 28.3 31.6 32.5 87.4  67.4 59
MR 21 34.5  48.5 649  73.5  88.2
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Table6 Compressive strength and activity index of modified mortar
at different ages
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Fig.3 Water demand ratio
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Fig. 4 XRD pattern of iron tailing powder clean pulp test block
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Fig. 5 Infrared spectrum of iron tailing powder clean pulp test block
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