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Table 1 Chemical composition of lepidolite ore

B> Li,0 Si0, ALO; Na,0 K,0 Fe,0; MgO CaO HAl

FH/% 109 6795 1737 1.63 3.12 055 028 3.04 334

x2 MR EET WAL

Table 2 Main mineral composition and content of lepidolite ore

T Bt A% WKA kA mAa EE O OHA
TE/% 3382 3639 627 2.15 12.48  4.02 487
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Fig. 1  Schematic diagram of the foaming capacity and foam
stability experiments
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Fig. 2 The effect of mixed cationic/anionic collector on lepidolite
flotation results at pH =7
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22 FEIERMER

TR TG P 2 45 SR LA AT ), R MR 1)
WA B B B m R, 25 e A bk a e L w e
BH R AP, I T X IR A R A AN R B ), T R
PRI LR 5 (e R i i R b R AR, S ECH T
YGRS PR, A 2 BEER ST AE B/ BH S T 4 A AU
EHR, TR IR TR S8 = AR iR bR E R . 1/
BH 5 7 4 A5 378 WS B8 R BT 17 358 76 R 2 JB 19 5% i 2
#£ 3 iR

F 3 [91/PH B LA AR B R b X I 3 U TR B A 5 i)
Table 3 Influence of the molar ratio of mixed collector on foam
properties

ORI Fh DDA BB TR MR R R IR R IRk

ES 1Y BE 7K L B /mm W /s /%
DDA — 62 267 74.52
2:1 43 124 55.19

DDA/NaOl 1:1 37 99 52.30
1:2 34 107 54.72

2:1 39 109 51.68

DDA/SDS 1:1 33 86 48.72
1:2 30 95 50.73

2:1 45 130 59.53

DDA/NA 1:1 38 103 55.92
1:2 35 110 56.75
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surface tension
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Table 4 Surface and thermodynamic properties of different mixed cationic/anionic collectors

il AR Fifr 24 CMC/(mol-L™) Yemc/(MN-m™) [pe/(mol-m™) Ap/nm? AGY /(kI-mol ™)
DDA 8.91x10° 29.88 0.85x10° 1.95 —11.62
NaOl 1.98x10° 32.25 1.04x10° 1.60 -15.17
SDS 7.97x10° 34.25 0.91x10° 1.83 —12.56
NA 1.74x10* 37.71 0.83x10°° 2.00 -9.87

DDA/NaOl 0.32x10° 25.68 2.24x10° 0.74 —19.61
DDA/SDS 0.49x10° 2231 2.55x10°° 0.65 -18.57
DDA/NA 3.06x10° 27.52 1.89x10°° 0.88 -14.11
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Table 5 Synergism parameters for mixed collectors at different mole ratios
il e 5] b 2k Xea X" CMCR /(mol-L™) CMCP/(mol-L™) CMC?R. /(mol'L") g fa
DDA/NaOl 0.5 0.44 8.91x10° 1.98x10° 0.32x10° —5.71 0.17
DDA/SDS 0.5 0.50 8.91x10° 7.97x10° 0.49x10° —5.80 0.23
DDA/NA 0.5 0.54 8.91x10° 1.74x10° 3.06x10° —2.49 0.59
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Synergistic Mechanism of Mixed Anionic/cationic Collectors at Gas-liquid
Interface in Lepidolite Flotation

BAI Yang', CUI Wanshun', WEN Weixiang', AN Hongyun’, YU Fushun', YAN Pingke'

1. School of Resources and Environmental Engineering, Shandong University of Technology, Zibo 255000, Shandong, China;
2. Wuhu Hecheng Mining Development Co. Ltd, Wuhu 241000, Anhui, China

Abstract: A lepidolite ore containing 1.09% Li,O was taken as the research object. Three anionic collectors (sodium
oleate (NaOl), sodium dodecyl sulfonate (SDS) and sodium naphthenate (NA)) were combined with cationic collector
(dodecylamine (DDA)), respectively, and the synergistic mechanism of mixed anionic/cationic collectors on lepidolite
flotation was studied from the perspective of the gas-liquid interface by means of flotation experiment, surface tension,
physicochemical property of foam and activity coefficient. The flotation results showed that the flotation performance of
these three mixed anionic/cationic collectors was better than that of a single collector. When the molar ratio of DDA to SDS
was 1 : 1, the flotation performance was the best, and the grade and recovery of Li,O of the concentrate were 2.24% and
61.88% respectively. Meanwhile, the stability of flotation foam was the lowest, which was conducive to lepidolite flotation.
The height, half-life and water content of the flotation foam were 33 mm, 86 s and 48.72% respectively. The results of
surface tension and activity coefficient showed that the anionic collectors were inserted into the gaps between DDA cations
and intertwined each other by electrostatic force and hydrophobic association between carbon chains in the mixture
systems. Due to the strong electronegativity, the sulfonic groups had a stronger ability to neutralize the positive charges
carried by the amine groups. Compared with DDA/NaOl and DDA/NA, the saturation adsorption value of DDA/SDS at the
gas-liquid interface increased, and the average minimum area per molecule decreased, showing higher surface activity and
better collection ability and selectivity for lepidolite.

Keywords: lepidolite; gas-liquid interface; synergistic adsorption; mixed anionic/cationic collectors; flotation
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