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Fig. 1 Effect of pH on flotation recovery rate of spodumene

of different particle sizes with NaOL
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Fig. 3 Infrared spectra of spodumene with sodium oleateat

before and after reaction at pH=8.5

F, 0P SR DL RN S B AR S T
PR AT T 2L R 2 T (LI 3). NZLAME
AT CUE s BEREA S ER AN TS B A A A
BAFAERIIEWE SN, £ 2922, 2854, 1585, 1465 cm’
Kby S I T BT (LB 3), K IS N —CH, (3K
—CH,—) AN BRIP4 R B S . —CH,— R0 FR
TSGR B . —C=0—3E 1) 4 Ji I 50 W g 0
—CH,— %5 iR sh oo, HATERAET — e R
() DA% 5 6 1 9o Pl ARV A 4 T R 2 T 1 A8 PR WO A o
MOON Z5UHRIE5Y T #1847 5 RN AN i A R,
R IRAK 27 W B T 8 ) 3 BR 45 1K — COO— AN X ik fift 4
PRBNELE 1585 cm ' kb, LA R 3, 454 Zeta HL



326 455 10

IRetE, S RN R BN A R AR 2 R A T S 2217

RE IR G R AT CLHEWT Y, SEOME A SR MG R T AL S5
RN B HEAL SRR T

23 $BIERRERRUFSFED

B BB AL 2 00 LIALSLHO6), J2 SRR 45 1)
R, BT RANRE, G -C2, MBEC
a9=9.468 A, b=8.412 A, ¢,;=5.224 A, p=110°11', Z=4.
TERIE AT, [S10,4] VY A ASE £ T4 IR 7 X ¢ iy
Ira) Bk 45 e PR A e () A 4 DY T A498% , A1 O JE A [A1Og)
JNTHAA I LA 7 B Al 7 I RS i “ 27 2T
G BRAE A ) N TR SE . IS [SIOL] DY THIAABE 5 — S\
HR[AIOG BEIE I 2: 1 ORI “17 JEAHBE, 145
By Li &K, Life M 08, ALTE Mo frE, R
gkt E 4 proR,

SRR ER VYA 6 AR MNMEFFERA. 4
T4 AN A\ R . 4L, HRR 1242 05
AN, BEREATIELS 6 M2 MM 2 MR
BRI 2 A i A0 AL FAS R DU £\ BBC A Ak o Ay il A BH 5

(b)

aor asin,b’o

e Si

o0

oM,

[ ] M,

* Symcenter

4 BRI AL

Fig. 4 Crystal structure of spodumene: (a) Polyhedral model
(Pink: Aluminium-oxygen octahedron; Lilac: Lithium-oxygen
octahedron; Yellow: Silicon-oxygen tetrahedra); (b) Projection

along ¢ axis
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Fig. 5 Schematic diagrams of broken bonds on different crystal planes: (a) (110); (b) (001) spodumene (Yellow: Si; Lilac: Li; Red:
O; Pink: Al; White: H)
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Table 1 Crystal chemistry parameters in crystalline planes of spodumene

Number of Density of Electrostatic
Broken bonds Al—O broken Calculation 4 surface AI—O bond streneth
per Al bonds per unit cell method of 4 broken bonds £
per Al
area (Npar-o)) Dyar-o)
(110) (001)  (110)  (001) (110) (001) (110)  (001)  (110)  (001) (110)  (001)
2 1 A=5.224X A=6.333X
Al—0O, AL—O 4 2 6.333 X 6.333X 31.979 39.828 12.508 5.022 1 12
Al—0O, ! sin104.85° sin83.24°

(Al—O0) octahedron
Oleate ion

: Al—O broken bond

: Al—O bond

(a) (110) plane (b) (001) plane
B 6 HMEATANE] Sh L AL AT U0 BN 2 1 1 s R

Fig. 6 Schematic diagrams of surface Al sites on different crystal planes of spodumene for adsorption of oleate ions
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$=108.797
a=9.518, b=8.214, ¢c=5.479

Experimental®”

p=110.167
a=9.468, b=8.412, c=5.224
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Fig. 7 Comparison of interaction energies between different

planes of spodumene and sodium oleate
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Fig. 8 Schematic diagram of crystal planes number change of

spodumene with decrease of particle size
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Surface crystal chemistry and anisotropy of
spodumene flotation with sodium oleate

XU Long-hua" % TIAN Jia', DONG Fa-qin', WU Hou-qin', WANG Zhen', WANG Jin-ming'

(1. Key Laboratory of Solid Waste Treatment and Resource Recycle, Ministry of Education,
Southwest University of Science and Technology, Mianyang 621010, China;
2. School of Resources Processing and Bioengineering, Central South University, Changsha 410083, China)

Abstract: Due to the same active Al atoms contained by spodumene, beryl and feldspar, the characteristic surface crystal
chemistry of minerals was found to be the major contributing factor for the selectivity flotation separation. The surface
crystal chemistry and anisotropy of spodumene flotation with sodium oleate were studied using single mineral flotation
tests, zeta potential measurements, infrared spectral analysis, density functional theory calculation and molecular
dynamics simulation. The results show that the flotation recovery rate first increases, but then decreases with the
increasing pH. When the pH=8.5, the flotation recovery rate reaches maximum value. In the appropriate particle size
range, particle size is much more coarse, the flotation recovery is higher, which shows Al sites on the surface of minerals
react with NaOL by chemisorption. The order of the surface broken bond densities of the spodumene crystal planes and
interaction energy with NaOL is (110), (001), which is a leading cause of the difference flotation behavior of spodumene
in different particle size fractions.
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