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Table 1 Chemical analysis results of the ore samples
A Li,0O BeO Fe S Ca CaF, SiO,
TE® 052 026 407 022 1355  22.60  28.11

Mo ALO;  MgO  K,O Na0O  MnO  RbO C

I 2088 280 523 0.58 0.93 0.24 0.55

xR 2 HHMWEET YR 1%
Table 2 Major mineral composition of the ore samples
UK/ B2 LR/ 4 4 B U/
#A 22.6 W R 5.55
B = B 791 Hzfi. Figa 6.63
EF 26.22 1% 5.18
&nt) 14.03 U AT 4.59
R 0.77 FoAlo 6.52
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Fig. 1 Zinnwaldite(1,2,3) occurs as self-shaped flake aggregates
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Fig.2 The dissemination characteristics of zinnwaldite in tailings
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Fig.3 Flake muscovite (2)associates with sheet phlogopite( 1)
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Fig.4 The dissemination characteristics of muscovite in tailings
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Fig. 5 Phlogopite(1,2) disseminates as monomer
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Fig. 6 The dissemination characteristics of phlogopite in tailings
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Table 3 The distribution of Li,O in various minerals
LR/ EA LR/ Rl ¥ h LL,O% & Li,O4) 7i %
B = Bk 7.91 4.16 62.82
H = & 26.22 0.47 23.52
&bk 14.03 0.51 13.66
it 48.16 1.09 100.00
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Table 4 Grain size distribution of lithium-bearing minerals in the ore
- B & oz Bk Gtk nET YA R
YA mm
G 2M GE 2M GE 2™ it 2M
+0.295 1.27 1.27 1.59 1.59 1.75 1.75
—0.295+0.208 8.53 9.80 3.24 4.83 4.25 4.25 6.38 8.13
—0.208+0.147 4.29 14.09 7.06 11.89 8.91 13.16 9.12 17.25
—0.147+0.104 10.11 24.20 8.26 20.15 6.35 19.51 8.03 25.28
—0.104+0.074 12.05 36.25 14.68 34.83 11.61 31.12 13.68 38.96
—0.074+0.043 20.63 56.88 17.11 51.94 19.41 50.53 18.32 57.28
—0.043+0.020 22.02 78.90 18.62 70.56 21.57 72.10 19.98 77.26
—0.020+0.015 9.88 88.78 10.96 81.52 15.06 87.16 10.99 88.25
—0.015+0.010 6.85 95.63 9.99 91.51 8.36 95.52 8.03 96.28
—0.010 4.37 100.00 8.49 100.00 4.48 100.00 3.72 100.00
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Occurrence State and Potential Recycling Evaluation of Lithium from Fluorite
Tailings
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Abstract: The occurrence state of lithium in fluorite tailings in Zhejiang was studied while the availability of lithium
recovery was evaluated. The process mineralogy research revealed that lithium mainly existed in zinnwaldite, muscovite,
and phlogopite, and the average lithium contents in the three types of mica minerals were 4.16%, 0.47% and 0.51%,
respectively, and 62.47% of lithium was distributed in zinnwaldite which should be strengthened. However, due to the
similar flotation performance of zinnwaldite, muscovite, and phlogopite, the flotation process results in the co-enrichment
of these minerals, making it difficult to obtain a high-quality lithium concentrate. Nonetheless, qualified iron lithium mica
concentrate can be separated from mica concentrate by high intensity magnetic separation. In addition, the technique can
also be used to treat the ore by separating zinnwaldite, limonite and pyrolusite into magnetic products, followed by cationic
flotation to obtain an iron-limonite concentrate. Overall, the technical index for either flotation-magnetic separation or
magnetic separation-flotation requires further testing to determine its efficacy.

Keywords: fluorite tailings; process mineralogy; zinnwaldite; occurrence state; recycling potential
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