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Anisotropy of Molybdenite Surface and Its Effects on Flotation Mechanism

WEI Zhenlun, LI Yubiao
(School of Resources and Environmental Engineering, Wuhan University of Technology, Wuhan
430070, China)

Abstract: The crystal anisotropy of molybdenite makes its “surface” and “edge” have very differ-
ent properties, which further affects the flotation behavior of molybdenite. Through density func-
tional theory, the reasons for the differences in the properties of molybdenite “surface” and “edge”
are demonstrated from the atomic level, and the effects of water, kerosene, and xanthate on the
surface of molybdenite are discussed. The results show that the “surface” of the molybdenite is
strongly hydrophobic and the “edge” is strongly hydrophilic. In addition, kerosene is mainly ad-
sorbed on the S — containing atomic face of molybdenite by electrostatic interactions, whereas xan-
thate is adsorbed on molybdenum “edge” by the bonding interaction of the S atom in its C — S sin-
gle bond with Mo atom at the molybdenite “edge”.
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Table 1 Geometrical parameters of molybdenite cell
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Table 2 Parameters of molybdenite (0001) and (IOTO) surfaces before and after relaxation
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Table 3  Mulliken charge populations of molybdenite bulk

and relaxed molybdenite (0001) and (IOTO) surfaces

EHWE — %ﬁfﬁh — e
ﬁiﬂ‘ﬁ S 1.86 4.16 0.00 -0.02
Mo 2.48 6.45 5.03 0.04

(0001 ) 1y S 1.86 4.16 0.00 -0.02
Mo 2.48 6.45 5.03 0.04

(1010)j§ S 1.91 420 000 -0.11
S2 1.90 4.10 0.00 0.00

Mo4 2.44 6.32 5.08 0.16

Mol/2 2.59 6.16 5.16 0.09

Mo3 2.46 6.42 5.01 0.11

S3/4/5/6 1.86 4.20 0.00 -0.06

H(1010) #FE TS (25 H % 28 T W25 Be2s , 4n
& 2 Bk,

1.975 (sjiij)
3.185 93 2264 S4

3119
(SIH)M] (M oilil) ) (M olfil) (c)
2411 7370 sag 220
3185 284<
[0001]
(M |m) z §( i g '

1070,

[ ]} I

[0110]

(L— [1070]
B2 stigEnl (a) MARE; (d) fHRE ] Frstis/a] (o) MHRE;

(d)
f@l@%@% t@@t@%
(e){H#E; (c)S &;(f) Mo FEERTZEEE ] WHESER"(1010) E(A)

s $231s4
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MRS A S B 5 A 3 A Mo J5LT
JUHE, B Mo JRT-5 R ] 6 A S JE1 i, 1 HE4H

B (1010) T R B3 B, Mo—S S i34, FLIN 345

T _E S A A A AR, 1 Mo 1A 1% Mo
JRFA U AME R, b )E, NMEREE ST
e EMEA T EmER """ S mmbig s A~
AR S IR Z (B AH B AR AR BE I 2 (¢) AT
DLEBA R T S - S o, HBE B 3. 119 A /b=
1.975 &, Wi PBE/6 - 311G (d, p) #igite
OB AR B0 R S—S B 2. 276 A By MK /N, o



234 s SRS |

2018 4

0.301 Ay2E{E AT IAKE S JiF15 F—)2 Y Mo
2 (8] A E A SE R . A2 s, A SR 1Y) Mo—
SHEH 2.411 A A8z 2.370 A F12.548 A, it
Mulliken Wi faf 477 J& 730 A1 (36 3) , s iR & 78 32 202
Mod JiF1 S2 Ji 1 p BB K sl +, ST JE Al
S2 1) s BIE LA K S1 JE 1Y p BLIETS BB+, AT

e S—S B, BLAL, T LABT BB SRS (1010)
T S THT_E Y S Jit 48571 (14 £ far X (0001) T
/S JEF

Mo 17 5t 4 5 A DU A A1 R 5 Mo Ji -4
HEEE,ARYEE 2 (F) B i 5% B, AT DL R B
H T Mo—Mo i, HiBF By 3. 185 A Ji/h & 2. 264
A, TR, FIETHY Mo J5 71 F—)Z2 H i) Mo J5 775
Zy, (EBIE Mo JFUT- 2 8] X 85 hy 3. 185 A /N %=
2.845 A BT Mo—Mo (& 2(f)) , H5AHAR
[ Mo—S 4t 2. 411 A JE45 % 2.229 A, i Mul-
liken FLAT A J5 20 AT (36 3) , 5t 504 2 32 202 Mol /2
JE 1 p BB R 2L K s HL -, Mo3 JiF 11 s .p.d i
R DR A, Mol /2 7T 1 s FLiE R d #iE
FRFNR A HL T, AT AR L Mo—Mo 8, [,y 1
Hafaf P-4, S3/4/5/6 JEF-1) p BB B HL T

2.3 JKFNFEZFIEMESAH (0001 ) E AN

(1010 ) T R AR Bt

REWFTE W, BIRNERIH AT B KSR 7T
PRI LR b T M 1 5 SR B e R 11
P 5 PR 2 R T 2 ) 2 S B AR A
AT S22 I, R T R RIS
(0001 ) AT (1010) [ Fry W B , 43 1) 1 H st o 222
B AN e B AR SR R A B s
SHEEAT(0001) AN 1010) YA/ . LA, ih
F IR ALK R BE A T , 30 7 254 1R B K A
(0001 ) TEIRI(1010) T (9 FEFH . F 0L 5 2
HBRIET5L 8 ~ 16 [R5 4L ™, ELLC AR
2 LA o 1 A O 53 SR BB AR e A
Bl DR e BT 48 (€ Hay ) LB 5 3
(CooHyg ) S BE RIRE S M B . 35 25 D) e B
L SR AN T LRI R A o DO 24300 43 5
FFEERIEAL , E A5 Mulliken HLAFAIIE 3 BT /2%

SKIPEHEZ0] 5 51 (0001 ) i 1 1010) i 19
U W 40 254 % 55 SR 22, K 76 45 (0001 )

E3 (a)E#FER,(b)E#ERE, (c) REREFRRRH
(d) TERERERRE Mulliken F 157 & E
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(b) alkane, (c¢) methyl xanthate ion and (d) butyl xanthate ion
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