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Mineralogical characteristics of hemi-hydrate phosphogypsum
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Abstract: In this paper, chemical composition, mineral composition, thermal properties, microstructure and
binding characteristics of hemi-hydrate phosphogypsum were studied. The results showed that the chemical
composition of hemi-hydrate phosphogypsum mainly consists of CaO and SO;(up to 70% by mass), with a small
amount of crystal water and P,Os. The hemi-hydrate phosphogypsum has radioactive elements, which meet the
requirement of GB/T6566-2010 Limit of radionuclides in building materials. Mineral composition of hemi-
hydrate phosphogypsum is mainly bassanite, whose exothermic peak is weak. Hemi-hydrate phosphogypsum is
almost in aggregation made of irregularly oriented calcium sulfate crystals, and its binding characteristics are
poor, with dry strength being 0.38 MPa. There exists difference between hemi-hydrate phosphogypsum and
bassanite prepared by gypsum as raw material, and hence the direct application of hemi-hydrate phosphogypsum
to building materials needs further study.
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Table 1 Constant chemical composition of hemi-hydrate
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Table 2 Trace elements of hemi-hydrate phosphogypsum
TCH Be Na K Se Ti \% Cr Mn Co Ni
o 0.18 337.21 336.96 1.84 39.30 109.63 5.49 3.37 0.83 6.20
TLHR Cu Zn As Se Sr Y Mo Ag Cd Sn
2 7.49 — 56.42 0.37 432.84 27.07 20.81 0.78 0.08 1.49
JCH Sh Ba La Ce Pr Nd Sm Eu Gd Tb
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JLE Dy Ho Er Tm Yb Lu Tl Pb Th
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Table 3 Results of radioactivity of hemi-hydrate phosphogypsum
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Fig. 2 XRD analyses of hemi-hydrates phosphogypsum
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Fig. 4 DSC/TG curve of hemi-hydrates phosphogypsum
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Table 5 Requirements of mineral composition of gypsum
about gypsum plaster
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Table 6 Binding characteristics of hemi-hydrate
phosphogypsum
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