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Methodology

1. The starting point for the mix ratios was driven by thermodynamic calculations
performed in the software GEMS [1]. The default database of GEMS and CEMDATA18
[2] were used. To simulate the extent of oxidation of pyrite, O2 was added to the

system in steps.

Objectives

The objective is to develop a cementitious material based on sulfidic tailings
= Development of calcium sulphoferrite cement
= Early stage deflocculation with mineral admixtures

= Rheology control

2. Sample SUL_GM_08 was dry-milled in agate mortar grinder (d50<1um) and put

Milestones , . , , , , L under mild oxidizing conditions before being mixed with lime, gypsum and water and
= deflocculation of tailing with mineral admixture and sulphide oxidation to - . . .
_ , aged for 14 days. Oxidation of pyrite and mineralogy of the PGL mix were followed by
produce calciumsulphoferrite cement (M24); : . . .
o , . powder diffraction using a Bragg-Brentano X-ray diffractometer (D8 Advance, Bruker
= combination of both reactions and rheology control of flowable tailing . . - 2 - .
te with gi hanical . , . th 5 MP AXS, Germany) with CoKa radiation (A = 1,79026 A). Qualitative phase analysis was
concrete wi me lum mechanical properties {compressive streng 3 carried out on the software DIFFRAC.EVA (Bruker AXS) and PDF-2 database. Semi-
and reduced shrinkage 0.001) (m3.3) (M40). L. .
guantitative analysis performed on Profex [3]).
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i and study of PGL system : Figure 2. Scheme of methodology used to study a system composed Figure 3. Particle size distributions obtained by laser
! E of P (oxidizing FeS2), G (CaS04.0.5H20) and L (Ca(OH)2). diffraction on samples.

Synthesis of . . . . .
Preparation of F:?;ttfii;fe 3. Fe-ettringite was synthetized using the method described by [4]. Solids were

Figure 1. Main activities developed over the past six caw materials . _ . .
months, within Task 2: development of binder based and mix design vacuum filtered and kept in a dessicator at low vacuum until constant mass was

on the oxidation of sulphide minerals. trials reached, when they were gently ground in agate mortar and underwent powder XRD
using the previously described settings.

Results
1 ) 200 ----------------------------------------------- 100 1 _________________________________________________ _________________________________________________ e

80

#3 Conclusions

150

60

V (cm3)

Even ground to an extremely fine powder (d50<1um), pyrite has not oxidized 2
after 120 days of exposure to humid air at room temperature. )
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Pure Fe-ettringite has been succesfully synthetized from CaO and Fe2(S04)3.5H20. - weter/solids | 05 e —— e
However, its formation on the PGL mix was not observed, nor the formation of L PP amae o= 0 20 0w a0
other Iron-containing phases detectable by XRD. Figure 4. Phases formed in the system composed of P (oxidizing FeSz2), G (CaSO4.0.5H20) and L (Ca(OH)2) at diferente

extents of oxidation of pyrite. The iron analogue of ettringite should form at an optimum extent of oxidation.
Formation of the thermodynamically stable iron oxides was prevented in the model.
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1. Follow pyrite oxidation at longer exposure times under mild conditions. Figure 5. Powder diffraction pattern of pyrite sample kept Figure 6. Powder diffraction pattern of PGL produced from
. .. in the chamber for 63 days (Py_63dOx). Py_63dOx.
2. Employ accelerated oxidising conditions.
3. Utilize oxidation products on the mixtures to overcome delay in oxidation.
4. Secondment at VITO (March-June/2020): hydration studies on mixtures of Py_63d0x o7% [ Minor phases Caloulated| 5% o [ Quert=
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