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Enhanced Flotation of High-Silicon Bauxite
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Abstract; To realize quality improvement and desiliconization of high-silicon bauxite, binary and ternary collectors were
prepared with sodium oleate as the main component, compounded with benzohydroxamic acid, sodium dodecyl
sulfonate , sodium dodecyl sulfate and n-octanol, respectively. The effects of single collector, binary collector and ternary
collector on the flotation of high-silicon bauxite were systematically investigated. The interaction mechanisms between
diaspore and kaolinite in bauxite and the collectors were revealed via contact angle measurement, zeta potential test,
Fourier transform infrared spectroscopy and reagent adsorption capacity analysis. The results indicate that flotation
performance of binary collectors is obvious superior to that of single collector. Flotation with sodium oleate combined with
benzohydroxamic acid at a total dosage of 800 g/t can produce the concentrate with an Al,O; grade of 56.49% at a
recovery of 64.85% and an alumina-to-silica ratio of 2.96. While with a ternary collector composed of sodium oleate,
benzohydroxamic acid and sodium dodecyl sulfonate at a total dosage of 1200 g/t, the flotation can yield the concentrate
with an Al,O, grade of 61.17% at a recovery of 79.84% and an alumina-to-silica ratio of 3.80. The contact angle, zeta
potential , infrared spectroscopy and adsorption capacity results demonstrate that both the binary collector and the ternary
collector interact more strongly with diaspore than with kaolinite, suggesting that the collectors possess better selective
collection of diaspore.
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Fig.1 XRD analysis of bauxite raw ore
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Table 1 Mineral composition of raw ore %
—KEEERA A A BiskeT ZEERT Heft
60.6 30.2 1.5 2.4 1.9 3.4
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Table 2 Chemical composition analysis of bauxite raw ore %

ALO; S0, Fe,0, Ti0, K, 0 Mg0 SO,  CaO

53.17 23.45 3.64 4.14 0.91 090 0.33 1.03
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Table 3  Sieve analysis results of raw ore (=2 mm)

AL/ % F ik A/ %
i/ Ry — = 2
B/mm % 0 S0, W ALO, S0
+0.88 4423 5614 2382 236 4640 4258

-0.88+0.125 21.51 57.78 22.95 2,52 23.23 21.11
-0.125+0.075 7.42 54.67 24.00 2.28 7.58  7.61
-0.075+0.045 3.27 48.33  26.07 1.85 2.95 3.64

-0.045 23.57 45.05 23.86 1.89 19.84  25.06
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Fig.2  Flowchart for flotation test
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Fig.3  Flotation test results with single collector
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Fig.4 Test results with binary collectors
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Fig.5 Test results with ternary collectors
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Fig.6 Test results with different SDS ratio
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Fig.7 Test results with ternary collectors at different dosage
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Fig.8 Variation in contact angle of kaolinite

before and after interaction with different combined collectors
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Fig.9 Variation in contact angle of diaspore

' (©)
\

/

before and after interaction with different combined collectors
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before and after interaction with different combined collectors
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