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Mineralogical characteristics and comprehensive utilization of
pegmatite tourmaline in Lushi, Henan Province
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Abstract: Based on the study of mineralogical characteristics of granitic pegmatite in Lushi, Henan Province, a novel
technology for recovery of elbaite and mica was developed with gravity and direct or reverse-flotation separation. The
morphology and the mineral composition of the raw ore and the concentrate were investigated by optical microscopy
(OM), XRD, SEM and EDS, and chemical composition of the raw ore, concentrate and tailings were analyzed. The
results show that the major minerals of granitie pegmatite are elbaite, quartz, albite, muscovite and lepidolite. The elbaite
concentrate with tourmaline grade of 98.31% and tourmaline recovery of 82.19% and mica concentrate with mica grade
of 98.94% and mica recovery of 93.95% can be obtained by gravity and flotation when the particle grinding size of
mineral less than 74 um and content of 40%. The chemical formula for elbaite is Na(Li,Al,)Al4¢(BO3);SisO13(OH),(x=4 or
5) with crystallization of 95.94%.
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Fig. 1 Photos of tourmaline ore: (a) Tourmaline ore; (b)
Tourmaline particle crushed (reflected light)
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Table 1 Chemical analysis of multi-element (mass fraction,
o)
Na MgO AlL,O; SiO, K,O Ca
1.79 291 23.21 52.18 3.01 1.29

TFe Bi S Mn Cu Zn
1.01 0.02 0.51 0.07 0.02 0.03

Rb Nb Cs Ta Li Be
0.0107 04912 0.0184 0.6646 0.4583

0.282 8
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Fig. 2 XRD pattern of raw ore
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Fig. 3 SEM images of different mineral particles
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Fig. 4 EDS patterns of points a(a), b(b), c(c) and d(d) shown in Fig. 3
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Fig. 5 Microstructure characteristics of tourmaline: (a) Elbaite and albite (plane-polarized light); (b) Elbaite and albite
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(cross-polarized light); (c) Elbaite, mica and quartz (plane-polarized light); (d) Elbaite, mica and quartz (cross-polarized light)
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Fig. 6 Effects of dodecylamine consumption on Li,O grade

and Li recovery rate
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Table 2  Results of comprehensive experiment
Mica Tourmaline
Product Yield/%
Mass fraction/% Recovery rate/% Mass fraction/% Recovery rate/%
Mica-1 3.51 99.31 21.42 - -
Mica-2 2.21 98.19 13.34 - -
Mica-3 9.73 98.97 59.19 - -
Li concentrate 22.85 - 98.31 82.19
Tailing 56.70 - - -
Raw ore 100.0 16.27 100.0 27.33 100.0
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