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Desilication of coal-derived pyrite flotation tailing for
preparing alumina concentrate by thermochemical activation process

LUO Jun, LI Guang-hui, RAO Ming-jun, ZHANG Ji-qing, GUO Yu-feng, JIANG Tao

(School of Minerals Processing and Bioengineering, Central South University, Changsha 410083, China)

Abstract: Aiming at preparing alumina concentrate from coal-derived pyrite flotation tailing, a desilication technique
using thermochemical activation process followed by alkali leaching was proposed, and the suitable processing
parameters and desilication mechanism were investigated. The results show that the optimal thermochemical activation
processing parameters are as follows: roasting temperature 1 150 C, roasting time 15-20 min, alkali leaching
temperature 125-140 °C, leaching time 30 min and NaOH concentration 140 g/L. In this case, an alumina concentrate
with 69.29%A1,0; and mass ratio of alumina to silica (A/S) of 5.59 is obtained from a pyrite flotation tailing bearing
46.22%Al1,03 and 28.33%Si0, (mass fraction), and the corresponding desilication ratio is 71.91%. XRD results show that
aluminosilicates of the pyrite flotation tailing, including illite-montmorillonite, kaolinite and pyrophyllite, are
decomposed into amorphous SiO, and small amount of mullite after thermochemical activation. Meanwhile, diaspore is
transformed into a-Al,O3. During the alkali leaching of activated materials, amorphous SiO, dissolves in the caustic soda,
while mullite and «a-AlL,O; do not dissolve, and the formation of sodium aluminosilicate hydrate
(NagAlgSig0,4(OH),(H,0),) during leaching leads to a decrease of desilication. Otherwise, rutile from thermal
transformation of portion anatase, as well as hematite from oxidation, is not capable of being dissolved in alkali solution
and shifted to alumina concentrate.
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Table 1 Chemical composition and LOI of pyrite flotation

tailing (mass fraction,%)

AlLO; SiO, TiO, TFe S CaO MgO LOI

46.22 2833 502 432 280 093 0.08 12.39

LOL: Loss on ignition.
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B 2 fial.
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Table 2 Phase composition and content of pyrite flotation

tailing

Phase Mass fraction/%

Diaspore 44.53

[llite-montmorillonite 29.27

Kaolinite 8.08

Pyrophyllite 6.65

Anatase 5.04

Pyrite 5.21

Others 1.22
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IKIT N 6%~8%- k5 EERRLAS N 6~8 mm. B ER
BT 105 CHEE T 7 T
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Fig. 1 Flow sheet of desilication of pyrite flotation tailing for
preparing alumina concentrate by thermochemical activation

process
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Fig. 2 Influence of roasting temperature and time on leaching
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Fig. 3 Influence of roasting temperature and time on Al,Os
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comprehensive utilization of the pyrite tailings in South
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