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Fig. 1 Molecular structure of the collector after geometrical opti-

mization
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Fig. 2 Monocell model of pyrite crystal (a) and chalcopyrite
crystal (b)
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Table 1 Property parameters of the three collectors after geometric structure optimization

Bond length/ A

Bond angle/A

COLLECTOR R(C—S,) R(C—S,) R(C—X) (S, -C-5,) £(S, -C-X) 2(S,-C-X)
MBT(X =N) 1.799 1.809 1.527 124.990 110. 042 124.917
MBO(X=0) 1.830 1.810 1.536 111.099 113.059 111.181
MBI(X =S;) 1.824 1.810 1.824 113.820 111.168 113.821
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Table 2 Local plot of Mulliken charge placement of partial atoms
of three traps

WRER TR g

nj/
s L rm e

Eiligierl T

0.70 0.00 0.70  0.30
1.26 2.90 4.16 -0.16
1.72 3.64 5.36 -0.36

r
gh
2
o
vz o =

1.79 3.87 5.66  0.34

MBT S, 1.81 421  6.02 -0.02

¢ o o H 0.66 000 0.66 0.34

y C  1.33  2.92 425 -0.25

c " /= 0 1.8  4.59  6.45 -0.45

b 5 S, 1.81  3.99 5.8 0.20

MBO S, 1.81 4.26  6.07 -0.07

¢ ) H 071 0.00 0.71 0.29

‘ﬁ"}! H C  1.40  3.20 4.60 -0.60

, *s Sy 1.81  4.29  6.11 -0.11
T ¢

) g S, 1.80 3.9 579 0.21

MBI S, 1.80 3.9 579 0.21

3.3 BURUE 704 W ) A% 1k 9 32

PEAZAE/ SR A L HERAE 1 250050 1 (W T fE
AR AT AT Fukui S8 BOR R

SN = gilpy (D) —py=a00D ] (1)

Horpof™ (M) B R AREL p (M) R LA 26 S5, AN
BRI L T2 5 (M) {EBK , 25000 25 % it 2K
AR, TR 24 51 45 B ) 3 i 4 R T AR TR
2 B8 Fukud pRECT 5 = B0 OGR4 R0, Al 3 B

o
C
o007
p $:0.110
$20.266 " g
$,:0.277

< sm;u C
() 2-F 23 F+UERENBT (b) 2-3 2 2R EMBO
3 =RMEE GG SRR AL

Fig. 3 Nucleophilic indices of the three chelation captors

(c) 2-3R AL MKNENB |

FH Fukui g T = 25 Fa AR DL A 25 410 WAL
SERGPE G SR AW = R A R AR DL A B R o
MR R U AR 22 5, TP 3 () 77, N HE MBT
RPN R T IAFAE, T2 MBT (8L T S, 2
RPE S GRS AAERUE IR /N E, UA0. 1445 00
(b) AT LAF i, MBO 9 [R5 I A7 A, 520
THHUET S, MRIE N BURE , BUR TR A R, B
BOHSRRZIEOR B 5 540 % A B s MBI 731 1)
T PIEZ I PRI = Fh 2 & R i SR, AT
R MBO 73148 2 AR -5 8 4 K AR AT Y
(€ STEE N

3.4 BUAIE Xt 47 Wi w22 BN 8 B9 5

=R ) 45 44 LA & HOMO ,LUMO JE IR 11 fiE
SAIANIE 4 FE S TR . HOMO (#4345 4R B0t
B T fms o e B0E bR RS BT BB A L,

(a)MBT
-5.481eV

B4 =FHIGH a4 Ll B HOMO TEARFIRE =
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Fig. 6 Densties of states of sulfur atom S, and S, in MBT, MBO
and MBI chelating collectors
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Fig. 8 Influence of the change of hybridized atoms on flotation
recovery of chalcopyrite and pyrite by MBT, MBO and MBI
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First — principles Study on the Effect of N, O,S Substituted 2 — Mercaptophenyl
Collectors

HU Xiaorong! , LUO Yajing! , CHEN Jianhua' , XU Dahong?, QUAN Baifei’

1. College of Resources, Environment and Materials, Guangxi University, Nanning 530004, Guangxi, China;
2. Guangxi Gaofeng Mining Co. LTD, Hechi 547205, Guangxi, China

Abstract: The electronic structures of 2 — mercaptobenzothiazole ( MBT), 2 — mercaptobenzothiazole (MBO) and 2 -
mercaptobenzothiazole ( MBI) chelated collectors were analyzed by density functional theory. The effects of substituting N,
O and S atoms on the properties of the collectors were systematically studied. The results show that MBO is composed of
sulfur atoms near the Fermi level. S1 and S2 atoms are highly active and exhibit stronger electronic activity, indicating
that MBO has stronger collection and selectivity than other two kinds of collectors. The interaction between MBO and min-
erals is the strongest through frontier orbit calculation, which can well explain the difference of the three chelating collec-
tors. In the experiment, when three chelating collectors flotation chalcopyrite and pyrite, the recovery of chalcopyrite by
MBO, MBT and MBI is 88% , 63% and 42% respectively, and the recovery of pyrite is less than 20% . The best flotation
recovery reagent is MBO. Therefore, the collector MBO replacing O atom has the best selectivity for chalcopyrite, with
stronger collecting ability and higher flotation recovery. The results provide theoretical guidance for further understanding
the difference of flotation ability between chalcopyrite and pyrite and the development of new reagents.

Keywords: collector; first principles; electronic properties; chalcopyrite; pyrite; flotation
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