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Abstract: The electronic structures of O — isopropyl — N — propyl thionocarbamate (IPP) and O —
isopropyl — N — ethyl thionocarbamate (Z —200) were calculated by density functional theory. In
combination with Klopman$ generalized perturbation theory, the collecting performance of the new
thionocarbamate IPP was predicted. The results showed that the energy of the highest occupied mo-
lecular orbital (E,,,) and the energy of the lowest unoccupied molecular orbital (E,,,) of IPP
were higher than those of Z —200, and the electronegativity was lower than that of Z —200. It could
be predicted that the collecting ability of the new thionocarbamate IPP was stronger than that of Z —
200, and the selectivity was weaker than that of Z —200. Then, the target molecules were synthe-
sized and characterized by nuclear magnetic resonance spectroscopy ( NMR). The flotation tests of
pure minerals and actual ore were conducted, and the results were in good agreement with the pre-
liminary prediction. The results showed that when the hydrocarbon group attached to the N atom in
the molecule is replaced by a propyl group, the Ej gy and E, o increase, and the molecule has a

strong collection ability and weak selectivity. The frontier orbital properties such as the energy can
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be used to predict the flotation performance of thionocarbamate.

Key words: propyl thionocarbamate; frontier orbital properties; flotation performance; density

functional theory
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Table 1 Chemical compositions of the actual ore

%y Cu TFe S 7n Mn
S8/ %  0.67 13.56 10. 69 0.62 0.15
Ay Pb Sio, Al O, CaO -

HE8/% 0.03 52.19 7.70 4.54 -

2.2 HRIRE
2.2.1 S+ RAFTREAN SR
g 1 mol 53 PIEEA 3.6 mol B Al S I J5 Rk
IAF] 500 mL = FUBEHi T, S K IS, S 4t
A1 mol ZUALERURL . 5 SN EEAE 25 °C, I
DS hJE S, TR, R 8] 145.5 g IRk
LA N 92.09%
2.2.2 0-F&Hk - N - RABAE G R
AL B A B 57 T 0.1 mol 52
PSR B 0. 1 mol 48 2 FRB AN A 5] 250 .
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Fig. 1  Frontier orbitals of IPP,Z —200 and butyl xanthate ( BX)
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Table 2 Property parameters of IPP.Z —200 and butyl xanthate ( BX)

; J5F NPA i faf e/ eV
LRSS S N HOMO LUMO AE(H-1) LB eV
PP 20.379 20,627 26.332 ~0.593 5.739 3.463
7-200 ~0.378 ~0.630 ~6.336 ~0.599 5.738 3. 466
T ~0.409 (S1)  —-0.383 (S2) ~5.301 ~0.949 4.352 3.124
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Table 3  Flotation experiment results of the actual ore

e R i/ % R/ % Cu/S [l
OgFE /% Cu S Cu S HeE

RS 16.16 4.37  14.29 71.91 15.02
IPP 5~ 83.84 0.329 15.58 28.09 84.98 4.78
JER" 100.00 0.67 10.69 100.00 100.00
HUEST 14.51 4.74  14.57 71.61 14.01
200 JEFT 85.49 0.319 15.18 28.39 85.99 5.11
JEH" 100.00 0.67 10.69 100.00 100.00
RS 29.16 2.69  30.69 76.83 56.47
sz JEFT 70.84 0.33 9.74 23.17 43.53 1.36
JER" 100.00 0.67 10.69 100.00 100.00
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