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Inhibition mechanism of citric acid on the floatability of muscovite
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Abstract: Citric acid is usually used as an adjustment agent -
in mineral processing. In order to investigate the effect ')

e 0
regularity of citric acid on the floatability of muscovite and
: . s . . ® Add sodium oleate
the action mechanism of citric acid on muscovite under PN o —
S—
N~

(O Muscovite particle

sodium oleate system, different muscovite samples were oot
ositive area

characterized by means of FT-IR, flotation solution The firstlstep QX%%*‘“VC area

Add citrid acid ®Sit
@ Citric acid ion
@ Oleate ion

chemistry, Zeta potential and XPS spectra etc. The results

showed that the floatability of muscovite could be obviously
The second step

inhibited by citric acid. The muscovite recovery rate only Add sodium oleate

reached 0.40% when the concentrations of sodium oleate and
citric acid were 9.20x107* and 4.76x107° mol/L respectively

at pH value of 6. The reason for the inhibition of the  Positive area reduction Oleate ions' adsorption
floatability of the muscovite by citric acid was that citric acid Negative area ncrease are hindered
generated C¢H7,07~ and CsHsO-> etc. in the solution. C¢H707 and CsHeO7*" etc. could adsorb on muscovite surface,
then hinder oleate ions adsorbed on muscovite surface, and the collection performance of sodium oleate on muscovite
could be weakened. Meanwhile C¢H7,07~ and C¢HsO~> etc. which adsorbed on muscovite surface aroused muscovite
surface Zeta potential negative direction increase, this means that the local positive region on the surface of muscovite
will decrease, therefore the electrostatic adsorption action and the chemical adsorption of oleate ions on muscovite
surface was weakened. Furthermore, these ions were generated by citric acid contained strong hydrophilic groups, and
adsorbed on muscovite surface that caused muscovite surface with strong hydrophilicity, this means that the muscovite
could be more difficult to float up, hence the floatability of muscovite decreased significantly under the above
comprehensive effect. This work can provide a certain theoretical basis for the floatation separation of muscovite, and
it can also provide some degree of reference for the selection of adjustment agents in the process of muscovite flotation.
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Fig.3 Influence of citric acid concentration on recovery rate of
muscovite
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Table 1 Treatment conditions of muscovite

Reagent concentration/(mol/L)

Sample  pH value of pulp Citricacid __ Sodium oleate
1 — - -
) 6 - 9.20x10-4
3 6 1.51x10°° 9.20x10~
4 6 476x10°° 9.20x10~*
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Fig.7 FT-IR spectra of muscovite samples
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Table 2 Carbon element relative content of samples surface and
silicon and aluminum elements electron binding energy under
medicament action

Sample C content/atom% ].31nd1ng energy/eV
Si2p Al 2p
1 14.82 102.16 74.03
2 61.29 101.33 73.47
3 16.66 103.04 74.86
4 15.54 103.42 7523
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Table 3 The valence bond morphology and distribution of Al

Transmittance
1s,

f
K2
C IE
Si2
Al pr

S ) Peak area Relative content/%
AP Ao AI-OH _ AFOOCR ___ Total Al-O AI-OH __ AI-OOCR
1 1478.11 5226.70 0.00 5704.81 2591 74.09 0.00
2 917.24 353.27 374.07 1644.58 55.78 21.48 22.74
3 2020.98 2496.16 24.62 4541.76 44.50 54.96 0.54
4 1837.57 1329.38 11.59 3178.54 57.82 41.82 0.36
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Table 4 The valence bond morphology and distribution of Si
Peak area Relative content/%
Sample - - - -
Si-O Si-OOCR Total Si-O Si-OOCR
1 15966.96 0.00 15966.96 100.00 0.00
2 4210.19 2394.63 6604.82 63.74 36.26
3 10909.09 1120.66 12029.75 90.68 9.32
4 10405.24 282.48 10687.72 97.36 2.64
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Fig.9 Fitting spectra of Al 2p
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