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Fig.1 XRD pattern of spodumene
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Table 1 Multi-element analysis of pure minerals
Mass fraction/%
Mineral
AlLO; SiO, Li,O K,0 Na,O Fe,04 CaO MnO Cr0;
Spodumene 28.43 62.09 7.81 0.22 0.32 0.94 0.15 0.16 0.05
Feldspar 18.86 65.78 - 10.41 2.89 0.13 0.36 - -
Quartz 1.01 98.28 - 0.11 0.14 0.13 0.37 - 0.13
®=2 REHAR SR
Table 2 Mineral constituents of spodumene ore (mass fraction, %)
Spodumene Quartz Muscovite Biotite Chlorite Albite k-feldspar Other
17.15 24.54 14.05 9.17 1.71 28.23 1.65 3.5
R"3 LB A Z TR T
Table 3 Multi-element analysis of spodumene ore (mass fraction, %)
AlL,O4 SiO, Fe,0; FeO CaO MgO K,0O NaO S C BeO Li,O Nb,Os5 Ta,Os5
14.43 73.29 2.01 1.37 021 0.13 232 3.81 0.096 035 001 147 0.011 0.009
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pH using different collectors
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Fig. 3 Effect of mixed collector on flotation behaviours of

spodumene, feldspar and quartz
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Fig. 4 Results of collector comparison tests
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Fig. 5 Test results of different dosage of oleic acid and mixed

collectors
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Fig. 6 Relationship between zeta potential and pH of

spodumene in different solution system
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Fig. 7 Effect of pH on adsorption quantity of mixed collector

on mineral surface

TRV E A A 2 T R P R TR A A
e, HAE pH=8.7 FHiEHS, HUSGRITE =Rl YIRIH 1)
W A A B oK. AT L, RS R A
WSCHRITE 32 OV A T V7 PR R TR T, e L R (s 4k
233 MG

N T B IR GG S YR IR Y
X, ARG K KR 95 2570 E F RS AR
BEAT T LLAMGIERI, 25 585 WL 8 K9 KA 10,
TEIRAGI L AN s B, 2926.5 em ™' AT 2853.3
em ! ARG N —CH, 07N Bk R R B ek 45 % 3 W
U, 1462.2 cm ' 4b—CH; ASHIFRES #h4R S g,
726.0 cm ' 1 3008.7 cm™' X N —CH, [fil P 22 FE 4R 5
WG R A —CH R AR 4 IR sl IS0, 1709.7
em ' KX BB EE—C=0 M4EHRs M. 7E 1542.7
em ' AbF L —NH, )25 i 4RSI, 1108.9 cm!
WA — TR FGUENT B C—N [ 4E PRSI IR g, X w4k
T U 5 A ] ) bR LT Pt Y,
R+ e G MRRIR A R WA R AR, da
ERASRE P JE 7 1542.7 em™' kb—NH, B2 # 3%
BN AL A ALY, SR BILERT )2 T R B PR e 473 LA
DFRESAAE, PR, 75 2923.6 cm ' Al
2855.8 cm ' b 43 il —CH, BT AR 45 95 5 i 0
F—CH, (X AR 4E RN, 3012.7 em ' AbXf oL
MR AL S —CH FIX R R IR R % . 1590.9
em ' AR COO HHIMEA R B 7455 )5
(A AR PR S R S0, T8 I TR A AR IR R e R 5 A
RIMRA TSI KA 5 EHGIER G
AR P A ok I —NH, FFFAEVE, 7E 2921.6 cm ™' Al
2855.8 cm ' &b 43 il —CH, BN BRI 45 95 S i 0
F—CH, (X AR AE RN, 1585.2 em ' AbA7AE

Mixed collectors

4000 3500 3000 2500 2000 1500 1000 500
Wavenumber/cm™!

&8 RS LTS R A A T A2 AM
Fig. 8 FT-IR spectra of spodumene before and after acted

with mixed collectors
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Fig. 11 Typical interaction model of mixed collectors adsorbing on spodumene (110) surface (Pink—Al; Violet—Li; Red—O;
Yellow—Si; Grey—C; White—H; Blue—N): (a) Model A; (b) Model B; (c) Model C; (d) Model D; (¢) Model E
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Application and interaction mechanism of mixed collector in
flotation of spodumene

LUO Liu', WANG Yu-hua', ZHU Guang-li', YU Fu-shun?, GAO Dan-xiao', LU Dong-fang', ZHENG Xia-yu'

(1. School of Minerals Processing & Bioengineering, Central South University, Key Laboratory of Hunan Province for
Clean and Efficient Utilization of Strategic Calcium-containing Mineral Resources, Changsha 410083, China;

2. School of Resources and Environmental Engineering, Shandong University of Technology, Zibo 255049, China)

Abstract: The flotation behaviors of pure minerals such as spodumene, feldspar and quartz, and the effects on flotation
index of spodumene ore were studied by flotation test using sodium dodecyl sulfate, sodium dodecyl sulfonate, oleic acid,
731, naphthenic acid soap, and mixed collector of oleic acid and dodecylamine as collector. Furthermore, the interaction
mechanisms of the mixed collector were investigated by the measurement of Zeta potential, infrared spectrum analysis,
adsorption amount measurement and quantum chemical calculation. The results indicate that the mixed collector of oleic
acid and dodecylamine has the characteristics of good collection and selectivity and achieved flotation separation of
spodumene from feldspar and quartz under alkaline conditions. The adsorption amount of mixed collector on spodumene
is larger than it on feldspar and quartz. Oleic acid is mainly chemisorbed on mineral surface while the adsorption of
dodecylamine on mineral surface is physical adsorption. Oleic acid ions exist in association form with dodecylamine ions
(or molecules) and oleic acid molecules respectively. The head group COO  of oleic acid reacts with Al atoms on the
surface of spodumene.

Key words: spodumene; mixed collector; flotation; ionic-molecular association; interaction mechanism
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