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Molecular Design and Function Enhancement of Thionocarbamate Collector
LIN Qiyang', ZHONG Hong”, XU Zhigang', ZHANG Dongmei', ZOU Qian'
(1. Chongqing Kopper Chemical Co. , Ltd. , Chongqing 401220, China;

2. College of Chemistry and Chemical Engineering, Central South University, Changsha 410083, China)

Abstract : With the decrease of easy-to-separate mineral resources and the complexity of mineral properties,
novel sulfide ore collectors with high selectivity have attracted more and more attention. Thiocarbamate collectors,
as a typical representative of non-ionic collectors, have attracted much attention due to their good selectivity.In this
study, thiocarbamate collector was taken as the research object. Based on the theory of central atom coordination
and intramolecular synergistic effect, three novel hydroxy thionocarbamate collectors were designed by introducing
hydroxyl groups into the molecular structure of thionocarbamate collectors, and their structures were characterized
by NMR. The flotation behavior of the new collectors for chalcopyrite and pyrite was investigated by single mineral
flotation test and actual ore flotation test. In addition, the mechanism of action of the collector was studied by
density functional theory (DFT) calculations. The results showed that the three hydroxythiocarbamate collectors had
two stable isomers similar to cis-trans isomers, and the three new hydroxythiocarbamate collectors showed strong
collecting ability and selectivity in the flotation of chalcopyrite. DFT calculation results showed that the introduction
of hydroxyl groups changed the charge distribution of the collector molecules, which increased the additional
electrostatic interaction centers and electron donor centers on the molecular surface, thus strengthening the interaction
between the collectors and the mineral surface. Further promotion and expansion of molecular design methods based
on central atom coordination and intramolecular synergistic effect are expected to promote the development of novel
special surfactants such as collectors and extractants, and promote the development of related fields.

Key words ; thionocarbamate; flotation; molecular design; chalcopyrite ; intramolecular synergy
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B XHIAJE T . '"H NMR(400 MHz, CDCly): %
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14.19(CH,), 21. 13(CH,), 66. 19(CH,—NH), 60. 16
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Table 2 The flotation results of copper sulphide ore /%
i (gt ) 7 FEAR Cu fh i Cu [l
Lt 59. 86 2. 44 64.91
IPETC 32, #AFEH 32 R 440. 14 0.18 35.09
S 500. 0 0.45 100. 0
bt 45. 22 2.97 59. 69
7—320 32, FABEh 32 R 454. 78 0.20 40. 31
S 500. 0 0.45 100. 0
K 53.41 2.65 62.91
7—330 32, FABEh 32 B 446. 59 0.19 37.09
J 500. 0 0.45 100. 0
K 57. 60 2.61 66. 82
7—330z 32, FAEE 32 FEn 442. 40 0.17 33.18
S 500. 0 0.45 100. 0
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