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Flotation of Feldspar with Amine

Onzo Jo, Yujirdo Fujsir and Ichiré YAsupa

Abstract

The role of hydrofluoric acid in the flotation separation of feldspar with dodecylammonium
acetate as collector was studied. The results obtained were as follows :

(1) The Hallimond tube tests showed that the floatability of feldspar with DAA reached to the
maximum at pH 10 and was poor at pH less than 3 or more than 12, which was attributed to
the adsorption properties of DAA on the mineral. The isoelectric point of feldspar in DAA
solutions found by the Zeta potential studies was measured at pH 3.5 and electrostatic force
contributed to the adsorption of DAA on the untreated samples.

(2) Hydrofluoric acid or fluorides activates feldspar in acidic solution, increases the adsorption of
DAA on the surface of the feldspar, and consequently most efficient flotation is observed.
Potassium fluoride showed gocd activating properties among many fluorides.

(3) Chemisorption of DAA on the feldspar prepared in hydrofluoric acid solution might play a
predominant role in flotation of feldspar regardless of the Zeta potential in solutions. The
formation of fluosilicates are predicted as the reaction products of feldspar surface with hydro-
fluoric acid.

{4) The presence of hydrofluoric acid is requisite for coagulation of feldspar fines. Potassium
fluosilicate showed a marked effect on the adsorption of DAA and the adhesive property to air
bubble, thus the activation of feldspar by hydrofluoric acid was related to the formation of the
alkali metal fluosilicates.

(5) X-ray diffraction chart on the feldspar pre-treated with hydrofluoric acid solution showed the
formation of fluocsilicate on the feldspar surface, which was identified as poiassium fluosilicate.
(6) Results of experimental work conducted to evaluate the mechanism of the activation by hdro-

fruoric acid or fluorides on feldspar present the formation of potassium fluosilicate on the

surface of the mineral, selective chemisorption of DAA in acidic solution, and resultant increase

in floatability.
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Table 1 Chemical analysis of feldspar
(weight %)

_Si02 | ALOs | K0 | Naﬂ)l CaO ‘_Fd)

60,77 ! 20.12 j 11 24 ‘ 2.72 ‘ 0.23 ‘ 0.09
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Table 2 Surface area of feldspar and fluosilicates

Surface area
Sample cm?/g)
Feldspar 4260
K2SiFse 955
Na2SiFe 1022
CaSiFs 3033
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Table 3 X-ray diffraction experimental conditions

Radiation Cu

Fiter N
Voltage 30kVp
Current 13mA
Scale factor 16

Time constant 2 sec
Multiplier 1
Scanning speed 1°/min
Slit 1°.0.3mm
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Fig. 1 Effect of pH on feldspar flotation
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Fig. 4 Effect of fluoride concentration on feldspar
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Fig. 7 Adsorption of DAA on fluosilicates
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Fig. 9 Surface tension of DAA solution with 1,25%10-2 mol/l HF
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Fig. 10 Surface tension change due to soaking of feldspar
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Fig. 12 Critical pH curves for attachment of air
bubbles to fluosilicates
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Fig. 13 X-ray powder diffraction chart
No. 1: Feldspar treated with HF
No. 2 : KsSiFs
No. 3: Feldspar untreated
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