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Study on Grinding and Desilication Flotation Process of a Gibbsite Bauxite Ore in Madagascar
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Abstract: The test bauxite sample was from Sofia area of Madagascar, with a Al,O, content of
32.06% and a SiO, content of 34. 06%. The aluminum bearing minerals in the ore are mainly gibbsite, and
the silica bearing minerals are mainly quartz, followed by kaolinite. Gibbsite exists in the form of
microcrystalline aggregates, and other fine grained minerals are embedded in it in the form of xenolith. The
finer the particle size of the raw ore sample, the higher the content of impurity minerals in the aggregates.
—0. 028 mm particle size fraction of raw ore with a yield of about 30% , in which the gibbsite aggregates
with lots of impurity mineral accounts for more than 95%, having little desilication effect in reverse
flotation or positive flotation. The embedded granularity of quartz is concentrated in the size range
0. 1~0. 8 mm. SiO; in the conventional crushing and grinding products of raw ore is enriched in the coarse
particle size of above 0. 074 mm. The ore particles which mainly contain quartz minerals are too coarse and
cannot be removed by reverse flotation. A grinding and flotation process easy to industrialization has been
put forward. The uncrushed raw ore is screened for 2 mm, the +2 mm particle size ore sample is crushed
and ground separately, and the —2 mm particle size is deslimed and ground separately. The two grinding
products are combined and fed into reverse flotation desilication, and a concentrate with A/S above 10 and
Al, O; recovery greater than 40% can be obtained.
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Table 1 Results of main chemical components analysis of the ore /%
b2 B4y Al Os SiO; Fe Ti CaO MgO KO Na; O Bk
& 32.06 34.06 9.17 1. 49 0.06 0.06 0. 04 0. 41 17. 10
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Table 2 Main mineral composition of the ore /%
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Fig. 1

XRD pattern of the ore
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Table 3 Results of washing classification tests of unbroken raw ore /%
it oL o3 A7 %

HLZ/mm R AL O, S0 AL O, S0
+10 10. 08 51.49 15. 80 15.73 4.58
—10+5 4. 64 14.13 23. 84 6. 21 3.18
—52 11. 96 33.36 36. 39 12.09 12.53
—2+1 11.58 22.61 52.75 7.93 17.58
—1+0.5 9. 40 19. 92 56. 22 5.67 15.21
—0.5+0.1 15.11 20.11 16. 37 9. 21 20.17
—0.1+0.074 2.32 30. 67 35.23 2.16 2.35
—0.074-+0.038 4.25 34.82 20. 94 1.48 2.56
—0.038+0. 028 3. 64 39. 26 20. 38 4.33 2.14
—0.028 27.02 39. 31 25. 33 32.19 19. 70
At 100. 0 33.00 34. 74 100. 0 100. 0
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Fig. 3 Flowsheet of direct flotation desilication tests
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Fig. 4 Flowsheet of reverse flotation desilication tests
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Table 4 Results of direct flotation desilication tests

v/ % i 2%/ %
R P K Al O; Si0, A/S Al Os Si0,
TR 12. 36 54.29 13.72 3.96 20. 62 5.25
F 1 35.35 33. 44 26. 84 1.25 36. 35 29. 41
2 16.12 31. 14 31.53 0.99 15. 44 15.76
i3 17. 52 35.23 34.43 1.02 18.97 18. 69
B 2 10. 27 5.36 70. 08 0.08 1. 69 22. 30
B 1 8.38 26.91 33.09 0.81 6.93 8.59
g 100. 0 32.53 32.27 1.01 100. 0 100. 0

x5 REFEBRERAKEER
Table 5 Results of reverse flotation desilication tests

it/ %% e/ %
s RN AL O SiO, A/ AL O; SiO,
bEn 13. 26 39. 96 7.41 5.39 16. 74 3.01
T 53. 60 32.19 33.81 0.95 54. 54 55. 55
B2 19. 10 29. 87 36. 31 0. 82 18. 04 21.27
By 1 14. 04 24.08 16. 86 0.51 10. 68 20.17
i 100. 0 31. 64 32.62 0.97 100. 0 100. 0
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Fig. 6 Flowsheet of grinding fineness tests
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Fig. 11 Flowsheet of respective grinding and reverse flotation closed-circuit tests
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Table 6 Results of classified desliming, respective grinding and reverse flotation closed-circuit tests
- 2 /0 L/ 3/ 0
iR R AL O, SiO, s Al Oy SO,
Lt 31.45 42.78 4.15 10. 31 41.56 3. 86
-t 39.72 20.75 64. 63 0.32 25. 46 75.99
407 28. 83 37.02 23. 60 1.57 32.98 20. 15
JE 100. 0 32.37 33.78 0. 96 100. 0 100. 0
. Mineral Resources,2019,39(4):151-158.
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