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Effect of Citric Acid on Entrainment Behavior of Fine Chlorite
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Abstract; Flotation tests, Zeta potential measurements, infrared spectrum analyses, EDLVO
calculations and SEM analyses were used to investigate the effect of citric acid on entrainment
behavior of fine chlorite in hematite reverse flotation. Flotation results illustrated that citric acid
promotes entrainment behavior of fine chlorite, and is conducive to removing chlorite in
concentrate. Zeta-potential tests and infrared spectrum analyses indicated that adsorption of citric
acid on the surfaces of chlorite and hematite increases their electronegativity and enhances the
electrostatic repulsion between hematite and chlorite particles. EDLVO calculations demonstrated
that the attraction between hematite and fine chlorite is transformed into repulsion after interacting
with citric acid, and the calculation results are consistent with those of SEM.
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Fig. 1 Schematic diagram of flotation apparatus with
a Hallimond tube
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Fig. 2 Effect of dispersants on entrainment of chlorite
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Table 1  Effect of hematite particle size on entrainment behavior of fine chlorite
i RE -74 +45 pm 45 +25 pm -25+10 pm
Prpm/ (mg-L™") 0 20 0 20 0 20
Jeir 0. 652 0.953 0. 804 0.971 0.893 0. 966
SR A BREE /% 24.32 35.73 31.26 36. 42 33.54 36. 86
LR/ % 88. 36 90. 69 89.21 91.12 88.92 89. 57
PR 2B %  53.50 55. 64 54. 61 55. 87 54. 82 55.45
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Fig. 3 Effect of pH on Zeta potential of minerals
before and after treated with citric acid

2.4 LItk ST

N T B2 BRI 2R e A1 et A7 Y
SALEL, 78 pH 2958 11. 3 W ¥R AE I =
grlen AR RILLAMD IS 4 .

(a)
S T
— =
S T R
e < .\3""
33 = S 39
a% S 3 53
e —_ < Ey
® SPAH
&® % i
2 L &
@ —_ <
N AW
® o« 8 = o)
: "F 0§

4000 3500 3000 2500 2000 1500 1000 500
B¥rem™
B4 rERBIERTET WO EEE
Fig. 4 Infrared spectra of mineral before and after
treated with citric acid
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Fig. 5 Total energy between hematite and 5 um chlorite before and after treated with citric acid
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Fig. 6 SEM image of flotation concentrate before and after treated with citric acid
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