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Sieving results of tailing samples
Content (%, ®)

Table 1

Size distribution (um) Mass fraction (%)

P205 MgO
<44 66.81 6.63 17.57
74~44 11.04 6.84 17.56
97~74 8.63 6.89 17.41
124~97 3.54 6.64 16.78
178~124 7.99 7.04 18.01
>178 1.99 8.65 1591
Admixture granularity 6.74 17.53
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TS EFRBE KA CasF(POL)s YIAIAEAE.
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Table 2 The mineralogical composition of phosphorite sample

Mineral Fluorapatite Dolomite Calcite

Quartz

Limonite Montmorillonite Non-crystalline phase

Content (%, ®) 8.56 87.14 1.00 2.21
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Table 3 The mineralogical composition of tailing particles (%, w)

Time (min)  Anhydrite  Assanite  Plaster Quartz  Dolomite =~ Montmorillonite Illite
15 - 86.51 2.78 4.36 5.24 0.76 0.35
120 63.09 4.24 27.30 3.24 — 0.86 0.95

10 um

(a) Dolomite particles in phosphate
tailings before reaction

30 um

(b) Phosphorite particles in phosphate
tailings before reaction

(c) Residual dolomite particles after
15 min reaction

(d) Residual phosphorite particles
after15 min reaction

(e) Dolomite particles reacted completely
after 120 min reaction

(f) Residual nibble phosphorite after
120 min reaction

K1 R BRI ) SEM B3
Fig.1 SEM images of the surface of tailing particles
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Fig.2 Plots of dissolution kinetics under different H,SO, concentrations
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Fig.3 Plots of dissolution kinetics under different temperatures
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Dissolution Kinetics of P and Mg in Phosphate Tailings with
High Magnesium Content in Sulfuric Acid

HUANG Fang'?, WANG Hua', LIJun-gi®, CHEN Yi*, WANG Zheng®

(1. Faculty of Materials and Metallurgical Engineering, Kunming Univ. Sci. Technol., Kunming, Yunnan 650093, China;
2. Materials and Metallurgical College, Guizhou University, Guiyang, Guizhou 550003, China)

Abstract: The dissolution kinetics of phosphate tailings with high magnesium content in sulfuric acid was studied. The effects of
reaction temperature and sulfuric acid concentration on acid digestion process of P and Mg were discussed. The Drozdov equation taking
into account of the self-impeding effect was selected to simulate the dissolution kinetics of P,Os and MgO. The results showed that
reaction rate constant kK changed with reaction temperature and sulfuric acid concentration, and retardancy coefficient S5 of MgO was
higher than that of P,Os. Activation energy of P,Os dissolution was 14.881 kJ/mol and that of MgO 11.908 kJ/mol, the effects of phase
and morphology of solid film on dissolution of P and Mg were important, which indicated that the reactions of tailing dissolved by
sulfuric acid were controlled by diffusion.

Key words: phosphate tailings with high magnesium content; dissolution; kinetics; activation energy



