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Table 1 Physicochemical properties of main minerals in bauxite

Mineral Chemistry formula ALOj3 content/ %  Rigidity Crystal structure Grindability pPZC
Diasporite ALO3*H,0 83. 83 6.5~ 7.0 Chain Difficult 5.3
Kaolinite Al Sis010] (OH) g 38.74 2~ 3 Layer Easy 3. 112
Llite K,0°3A1,03° 6Si0,° 2H,0 36. 85 2~ 3 Layer Easy
Pyrophillite AL[ Si,010] (OH) 5 30. 11 1.0~ 1.5 Layer Easy 2.6
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Table 2 Results of anionic collectors

direct flotation'® !

Raw ore Concentrate Concentrate Recovery of
A/S yield/ % A/S AL O3/ %
9.52 82.92 15. 87 88. 63
5.9 79.52 11.39 86.45
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Fig. 1 Matching relation between concentration
of anionic collectors and pH in flotation of diaspore
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Table 3 Upper pH limit of flotation of diaspore
by different collectors

Concentration of Oleate Fatty acid
collectors/ (mol* L™ ") pHy pHy
5% 1077 10. 1 11.3
1x10°°? 9.8 11.0
5x107 ¢ 9.5 10.7
1x10™* 8.8 10.0
5% 107 8.5 9.7
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Table 5 Result of reverse flotation

separation of bauxite! !

Raw ore Concentrate Concentrate Recovery of
A/S yield/ % A/S ALO3/ %
7.05 71.50 8.04 74. 11
7.98 84. 00 9. 65 88. 88
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Table 6 CR.1, CR.2, CR. 3 theoretic values of
aluminium silicate minerals in present of

activator 10 * mol L™ !

M etal ion CR.2 CR.3 CR. 1
Ph** 7.4 10.0 Kaolinite 3. 1
Cu®* 5.5 9.8
Zn** 6.9 9.5 Pyrophilite 2. 6
Co** 7.8 11.2
Ni** 7.6 10.6
AL 3.3 9.0
Fe™* 7.7 11.2 Quartz 2. 0% '
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Table 7 K. (MeA,) and K ,(Me(OH) ,) of

ordinary inorganic activators

Activator ions Ca®* M gz+ Fe? pPp* Cu**

K (Me(OH) ,)

10° §5:22 10” 11. 15 10- 1551 10- 15.3
KSP(MEA,,) Oleate 10” 15.4 10” 13.8 10- 15.4 10- 19.8 10° 19.4

Koy(MeA,)

- 19.6 177 ~19.6 _ 244 _
Fatty acide 10 10 10 10 10

O NeOL 510" mol L. Ca(OH)3
= 4 Fe(OHJ>
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& :
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9 g
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I
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5 A <JE R T AEAE T R A I pH A R
Fig. 5 Upper pH limit of flotation by collectors
of oleate in presence of metal ions
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Table 8 Maximum pH of flotation of aluminium
silicate minerals by anionic collectors

in present of different activators

Oleate/ (mol* L™ 1) Fatty acid/ (mol* L~ 3]

Activator

1004 5x100* 100° 107* 5x107* 10°°

Calcium salt 15.1 15.8 16.9 17.19 17.89 18.19
Lead salt 12.25 12.95 13.25 14.75 15.25 15.55
Iron salt 10.15 10.85 11.15 12.25 12.95 13.25
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Solution chemistry of flotation separation of diasporic bauxite

HU Yuehua, JIANG Hao, QIU Guan-zhou, WANG Dianzuo
(Department of Mineral Engineering, Central South University,

Changsha 410083, P.R. China)

[ Abstract] The crystal structure, wettability and floatability of diaspore and other gangues like kaolite, illite and pyrophyllite were
discussed. Differences of wettability and floatability between diaspore and aluminium silicate minerals are due to the differences of
crystal structure between diaspore and aluminium silicate minerals, and of the part A1—0, Si—O bonds, and the metal ions on the
surface of the minerals. The technological schemes of direct- or reverse flotation separation of aluminum-silicate minerals from bauxite
were suggested. The fundamentals involved the technologies were studied. The relationship of collectors, dispersant and pH can be
determined by solution chemical calculation in the direct flotation of bauxite by anionic collectors. The PZC of minerals and the pK , of
collectors are the dominating control parameter in the reverse flotation by cationic collectors. The lead salt and calcium salt are effec

tive activators in the metal ions activation flotation by the anionic collectors.
[Key words] direct flotation; reverse flotation; solution chemistry; bauxite
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