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Abstract: Efficient activation of tailings for the production of supplementary cementitious materials (SCM ) is of grest

significance for solving the problem of mine environmental pollution and developing low-carbon cementitious

materials. The relationship between mineralogical attribute, activation method, activation mechanism and

performance of SCM prepared by tailings were summarized and evaluated. The activation rule and mechanism of

minerals were comprehensively reviewed in a mineralogy viewpoint by chemistry, physics, and surface chemistry.

Additionally, a new method was provided to evaluate SCM from tailing based on attribute analysis of tailiings,

providing theoretical and methodological support for the preparation of SCM from tailings.
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Table 1 Characterization of activated typical minerals in tailing for cement SCM preparation

Activation
Mineral
Mechanical Thermal Chemistry
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a ‘
wartz achieves 75 %% 7.18 MPa with 20. 0% CaO
Hich effici Givity ind 28 d compressive strength achieves
igh efficiency, activity index . . .
Feldspar & bi Y 84V['3¥ Amorphous phase produces at 900 °C to 12. 20 MPa with 20. 0% CaO, 20.43 MPa
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0 1000 °C, soluble A’ and Si'" are released with 12. 5% CaO and 7. 5% CaSO,
- R 28 d compressive strength achieves
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Mica hieves 94 %1% 10. 98 MPa with 20. 0% CaO, 20. 93 MPa
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ite, . .
. mullite produces and activity loses up to
kaolinite 800 °C 127
Limestone High efficiency and low activity Decompose Ca*" and Mg*" at 750 °C to
Dolomit Easy to grind and reunite, Low 600 “C"”. Calcination produces cementitious
olomite 28
activity property
Sulfide High alkali is needed Promote the formation of ettringite
Iron . . o
. 1 Pozzolanic activity can be produced at 500 C
minera
Chlorite AI'" and Si*" decompose at 600 C*”
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Table 2 SCM activity evaluation methods of tailings"

30,38,45-47]

Method Advantage Disadvantage
Dissoluti The dissolution reaction and efficiency of active Si*" and A’ should be directly The reaction of tailings in cement-based
issolution
measured material can not reflect
CaO The reaction efficiency of Si*", AI’", and Ca”" in activated tailings is directly reflected,

absorption

TG The new phase and the hydration products are evaluated

Strength

Showing mechanical properties, more suitable

The amount of amorphous transformation and the phase change of hydration products

Effects without Ca®" are not evaluated

and accurate evaluation of their pozzolanic activity

The activation efficiency and reaction

mechanism are not intuitive
The analysis of principle is poor

The relationship between phase and
activity needs to be established

Can not reflect the change of activation

properties

XRD . . .
can be shown to analyze the mechanism of reaction activity
Hydration Hydration capacity and efficiency are evaluated by reaction heat release
Electric The time required for material activation reaction is characterized by volcanic ash

conductivity reaction

The test is affected by conductive

impurity ions
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Table 3 Components and limitations hinders SCM performance of tailings[m

Ttem MgO SO, Na,O Organic
Mineral Dolomite, talcum Sulfate, pyrite, et al Felspar, alkali metal mineral Clay, etal
Perniciousness Expansion Sulphate Alkalization Slow-setting, high porosity
Limit(by mass)/ % <4.0 <3.5 <5.0 <5.0
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