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Abstract; A positive dialkyl dithiocarbonates collector S-dodecyl O-isopropyl dithiocarbonate
(DIDTC) was synthesized and used in the flotation separation of chalcopyrite from pyrite. The
results of flotation test indicated that DIDTC collector had better selectivity than butyl xanthate.
UV-vis spectra demonstrated that DIDTC showed more affinities to Cu’* ions than to Fe'* ions.
FTIR spectra and adsorption test were executed to study the adsorption mechanism of DIDTC to
chalcopyrite. The results elucidated that DIDTC might bond copper atoms of chalcopyrite surface
with its sulfur and oxygen atoms in alkaline environments, and formed a multilayer at high
concentration. In addition, the results were analyzed from the structure-activity of collectors by
generalized perturbation theory and density functional calculation with GGA/PWO91 as exchange
correlation functional.
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Fig. 1 Recovery of chalcopyrite and pyrite as a

function of pH value by using DIDTC or

BX as a collector

(a) —#HH"; (b) —HERH".

AcroPDF - A Quality PDF Writer and PDF Converter to create PDF files. To remove the line, buy a license.


http://www.acropdf.com

1750 AAXFFR( B AFFIR)

100

(a)
90+

80}
70
60
50}

[E] %2 /%

40}

- —=-DIDTC
—— THKZ

20l : : : : :

got ®

70

60|
50t

B &)

40

301 —a—DIDTC

sl — THHZ

o 1 2 3 4 5
Cx 10°/(mol L™
E2 HAIFAESXHERYT EEY
FE B R0 (pH =8.5)
Fig. 2 Recovery of chalcopyrtie and pyrite as a
function of reagent dosage at pH =8.5
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Fig. 3 UV-vis spectra of DIDTC in the presence
of Cu®*/Fe®*
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Fig. 4 The FTIR spectra of DIDTC adsorption
on chalcopyrite

DIDTC " C—S L S R TFHAKZ MM
HLfar , JLREAE 55 B 0 2% 1 R R AR B TE AR
Cu—S o #,7Z S JL T i T 5Tlk 7 F /90 i 7
XoF I B B 1E FRL, 5 BRI, Cu B BTk &6 2
HEHF4 S TP R B, S350 S T X ak1e
B E Rl i F—0—C (— S)—S—3E [
1) O JRF Lo — S JEF L M dom , S ECOLHE 4

AcroPDF - A Quality PDF Writer and PDF Converter to create PDF files. To remove the line, buy a license.


http://www.acropdf.com

%12 8

SRk S IR EREE A R T R R, % O JET
REfg I I 45 7 S R & 4B S DIDTC 5
SR R T TR RS UL 5.

.C HC H
W e W 3
CH, CH

E 5 DIDTC 5&E# KA REK Pt R
Fig. 5 The possible bonding configuration

2.4 IR LIE

F£20 C,pH =8.5 WA, 014k vk B X i
B2 5% DL P 6. H IR0, 76 8 x 10 ™* mol/L
T F A W2 o i o ) R B 3 RT3 K, S g
BRI CUWITAEHE <1 x 10 mol/L, 5R AT W H AR
MERTINE] DIDTC HIAA7E , UEW] DIDTC X g 7 H
A R AR B,

14

12+ /'
10+ /

0.x10° /(mol-g™)

N~ oo
T

C,x10*/(mol + L")

B 6 REX DIDTC &R 5= KM E/ I
Fig. 6 The effect of concentration on adsorption
amount

& H Langmuir 1 Freundlich W% Fff 52 1 Xf
DIDTC W i} 24 i 2 1 - i B A7 400 5, 245
S35 LR 7 A 8. P0G 2 BT A5 # 1R BA hE  f
(] Y3 A 56 22 800055 1. Freundlich 25 I W B 750 £

% A%, A IR A R RBREMHIKA DIDTC it 1751

MR ECH 0.994 6, 1] Langmuir A5 7 fi#) 4 5¢ &2
AR 0. 851 7 X B AT T TR %k R
B R 26 T Freundlich 45 I #5578 H) 4 Fir 15
K, KT 0,38 DIDTC %} &4 6" 2% 1 BA B4
BN BRHPE s o> 1, SR BRI . Freundlich £ 5 1
B AR S M UE I, DIDTC 78 He 5 %5 w5 i, %) 8 4
W RMIE AL T 220

1.0+

o
o0

CJQJ(g-L™
e
=)}

e
a
:

n

0 2 4 6 8 10 12
C,x10°/(mol + L)
B 7 Langmuir IR B8 2
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Table 1 Langmuir and Freundlich constants of DIDTC adsorption on chalcopyrite at 293K
Freundlich Langmuir
/K -1 -1
K, n R? K./(L-mol™') Q, /(mol-g™") R?
293 0. 0466 1.514 0. 9946 9.915 x 10° 21.61 x107° 0. 8517

%2 DIDTC K% BX B FHIET&HIEFFHEER &5 R FH Mulliken BT
Table 2 Frontier orbital eigenvalues and some selected Mulliken charges of DIDTC and BX ions

RTAE AR E 2. v,

R HOMO LUMO 43 Mulliken HEL AT )5
DIDTC -0. 192767 -0.071527 'S —0.142; *C 0.431;°S -0.424; *O -0.381;°C -0.112
BX &7 0. 018463 0.116191 'S —0.623; 2C0.437;’S —-0.603; ‘O -0.416
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