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Fig. 1 Schematic diagram of sphalerite crystals: (a) Surface of
sphalerite before optimization; (b) Surface of ideal sphalerite;
(¢) Surface of low — iron sphalerite; (d) Surface of high — iron
sphalerite
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Table 1

high iron surface

Atoms displacement of ideal sphalerite low iron and

iR/ A
7] JF
Ax Ay Az
AR N R S -0.036 0. 000 0.121
Znl -0.317 0. 000 -0.459
Zn2 -0.317 0. 000 ~0.459
RN R S 0.083 0. 066 0.028
7n -0.289 -0.018 -0.457
Fe -0.127 -0.001 ~0.246
BN e S 0.001 0. 000 0.119
Fel ~0.345 -0.012 -0.512
Fe2 -0.345 0.012 -0.512
7n -0.293 0. 000 -0.452




1

LR, 25 « BT BEZ R LR IR B 2 0 5 BRI B P 1 R M PR 17 -

2.1 BEEX NS (110) R B F R W

FRAR D B A 2 AT ) B0 D R i 25 A ] 2
(a) fIr o [l AFE Y DN 2 10 = IC o2 i) B
19 2p FUBAESOKRBER ML -4.6 ~0.3 eV AL BLEIR
FRUAEAEL , T A I 2% DK RE 2 B O B 35 R 1) 3d Bl IE A
=7~ =5 eV HBIRIIE, BRIETES o RERINFES K
TR o AR A B A 22 T 9 2 5 BE NI 2.(b)  (e) P m o
RRBRIA B4 2 1T HP 5 96 BR A8 = IC 2 8K , 75 2 K RE L Ff
I -4 ~ 1.8 eV B TR T8 5T 2 oK REZL KT
UTHY 2p BB A BRAE -6 ~0.5 eV, FEAY 3d BhiE N
FEENAE -8 ~ =6 eV ib  MAT BARNFED, G A

PRI L M IR RESAL Mo 3, R E . X T i
BRINBER, Bk AL A2 DA 0 35 T 5 05 BR 1) JB 7, 76 2%
KBES T BRA) 3d PUIETE -4 ~0 eV FI 0 ~ 1.8 eV A&
P HBOR W T A 2p BT A O R BRAE - 6 ~
0 eVAL, B 3d BB I B 7E -8.2 ~ —6.3 eV Ab,
AR T BRAR DA B4, 2 10 b = A7 1 4 i B i1
AR BE B 1) TR BE GRS 3y, (B AN A AR o R
ERRIN B 2 T8 A BRI, 0T HO AR DN B0 0 1 2k
DRV 3 Ik 1% 2852 52 T A0 fIRBR IR B 0 ) R A 2 K
AEAL A B 10 A5 B 0 , A Bk 9 15 P A i e 8k
INBEAT ) BRTE DR OR BE AL JLT- 0 A7 255 B W, i ] 8k
AT PR 2%

1
RS Ep _s
'
P
N '
N ' d
= I i
-E I\ ]
\ |
i) ,
£ /A \
- - )
£ ' | i
= " I
& 3 Az !
s | ]
£ '
2 ‘ H
a |
]
! ]
L}
SR — P o L B
1 12 -10 - 4 ] 4
Energy eV
] v
a " .
3] =S £ — B ﬁ,: —
|l| '.I p M P
24 H ¥
% 1 [\ C - i
F /| 1 J '
P ool e — Bl ,
= [
2 3 Sm{ize Zsd Rz '
< = c '
T 2 t
] 5
% 14 Z 14
= r A . =
z S ] L = —
§ 24 =MftFe | 1] cmere
b I - 14
14 14
. — ra . [} | '.
i i i ; 34 b 34 [ S e — S —— o ey g e
T - - X1 ] :
Energy /eV Energy feV
(b) (c)

B2 AR RN RIS : (a) BN RESFE (b) RN RESEE (o) MmN RS HE

Fig. 2 The atomic partial density of states of the surface of iron — bearing sphalerite: (a) Ideal sphalerite, (b) low iron and (c) high iron
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Fig. 3 Band structure of iron — bearing sphalerite surface:(a) Ideal sphalerite, (b) low iron and (c) high iron
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Table 2 Substitution energy of copper and iron atoms on the sur-
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Study on the Effect of Iron Content on the Flotation of Iron — bearing Sphalerite
Based on Density Functional Theory
FENG Yao!, LIU Xiaomei?, CHEN Ye?, TAN Zeling? , HUANG Jing?

1. School of Chemistry and Chemical Engineering, Guangxi University, Nanning 530004, Guangxi, China;
2. School of Resources, Environment and Materials, Guangxi University, Nanning 530004, Guangxi, China

Abstract: The surface relaxation, electronic properties, and copper activation on sphalerite (110) surface were studied
by using density functional theory ( DFT) , in order to investigate the effect of iron content on the iron — bearing sphaler-
ite. The results showed that for the sphalerite with low iron content, the relaxation of zinc atoms and iron atoms on the
sphalerite (110) surface to the interior of the surface becomes smaller, which reduces the steric hindrance ; the electronic
density of states and the energy band structure showed that the electronic activity of iron is relatively strong and there is no
spin polarization, which means that low iron content may favor the flotation of sphalerite. For sphalerite with high iron
content, the iron atoms on the surface relax more towards the interior, which increases the steric hindrance; the electronic
state density and energy band structure showed that the activity of iron is not high, and spin polarization occurs, which is
not conducive to flotation. However, iron on the sphalerite (110) surface is not easily replaced by copper, and the more
iron content, the less conducive to the replacement of copper. This study explains the effect of iron content affecting sur-
face properties and copper activation on sphalerite (110) surface at an atomic level, which provides theoretical guidance
for the flotation of iron — bearing sphalerite.

Keywords: iron — bearing sphalerite ; froth flotation; density functional theory; surface properties; electronic properties;
reagent adsorption
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