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Fig. 2 Adsorption configuration of ethyl xanthate on un — activa-
ted sphalerite (110) surfaces
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Fig. 3 Ag activation of sphalerite (110) surface model: (a)
Ag” substitution activation model; (b) Ag® adsorption activation
model
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Fig. 4 Adsorption configuration of ethyl xanthate on two types of
Ag — activated sphalerite (110) surfaces: (a) Ag” substitution
activation model; (b) Ag® adsorption activation model

ZAEFHAE g BT LI N B2 B
K2 B AP S BT, 2 2RI D e
[y Ag 4d 52 BITE —6 oV I3 oV Ab LT 4R35 /NI
BTG, FL TR BB . M, 2 0925 S T 3p
S K B BT I (O , 1L T B BPE R B 2
IR S 3p T4 Ag 4d MTATE -5 ~ 2.5
eV L TR R LN, 7 — 2.5 ~ 1 eV B
IS, D7 BRI T 2 2 B B2 SR T
AR

PR S *9-
E, —
| Ag_, before adsorption ‘ Ag 4d =
/ d
3
@ 0 . L " I . L
=
,g Xanthate-S2 before adsorption
2 B
) S3p Prip
] S 3s b\
I 1/\/\(/ . j(N/\ DA
o
© A 4d
Bal A ‘S after adsorptio: d ’S 3p
7] Sap
=
D S3
0 /l; 1
- 5 10
Enelgy/(e\)

BlS CHEEBTEINGEN Ag™ Rl th a5 1o i bt iy
%

Fig. 5 Density of state of ethyl xanthate before and after adsorp-
tion on Ag"® substitution activated sphalerite surface
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tion on Ag" adsorption activated sphalerite surface
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The First — principle Study of Silver Activation and Xanthate Adsorption on
Sphalerite Surface
LIU Xiaomei, CHEN Ye, FENG Yao, CHEN Jianhua

School of Resources, Environment and Materials, Guangxi University, Nanning 530004, Guangxi, China

Abstract ; In order to further study the activation mechanism of silver ions on sphalerite, the Ag” substitution and adsorp-
tion mechanism on sphalerite were studied by density functional theory. Meanwhile, the activation effect of silver to the
adsorption of xanthate on sphalerite was studied. The results showed that ethyl xanthate did not interact with the un — acti-
vated sphalerite surface but could have strong interaction with the Ag® — activated sphalerite surface. Compare with the
two activation models, Ag” adsorption activation was more likely to occur in terms of energy than Ag” substitution activa-
tion. On the Ag” substitution — activated sphalerite surface, the S atom of xanthate interacted weakly with surface Ag at-
om, while on the Ag® adsorption — activated sphalerite surface, the S atom of xanthate interacted strongly with surface Ag
atom. Density of states analysis showed that on Ag"® adsorption — activated sphalerite surface, the 3p state of S atom and
the 4d state of Ag atom had many overlapping regions of bonding orbital electron clouds. This indicated that adsorption —
activated Ag” had a strong interaction with S atom of xanthate. Mulliken charge analysis showed that there was more
charge transfer between the Ag® adsorption — activated sphalerite surface and xanthate, which further indicated that Ag”
adsorption — activation was more likely to occur.

Key words: sphalerite; flotation; sliver activation; the first — principle
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