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Fig. 1 Molecular structure of ethyl xanthate

Tabel 1 Properties of ethyl xanthate in different functionals and basis sets under the geometric optimization

. ) Bond length/A Bond angle
Basis set Functional
R(C—O) R(C=S2) R(C—S1) (£S1-C-82)/(°)
LDA VWN 1.329 1.636 1.754 126.259
LDA PWC 1.329 1.636 1.754 126.259
GGA PW91 1.344 1.648 1.781 126.147
DNP 3.5 GGA PBE 1.345 1.648 1.78 126.241
GGA BLYP 1.353 1.657 1.8 126.428
GGA RPBE 1.352 1.655 1.792 126.165
B3LYP 1.355 1.665 1.762 126.485
LDA VWN 1.329 1.636 1.754 126.351
LDA PWC 1329 1.636 1.754 126.351
GGA PW91 1.344 1.648 1.78 126.233
DND 3.5 GGA PBE 1.346 1.648 1.78 126.322
GGA BLYP 1.353 1.656 1.799 126.484
GGA RPBE 1.352 1.655 1.792 126.205
B3LYP 1.329 1.643 1.771 127.027
LDA VWN 1.328 1.63 1.747 126.01
LDA PWC 1.328 1.63 1.747 126.011
GGA PW91 1.345 1.641 1.772 126.108
DNP+
GGA PBE 1.345 1.642 1.773 126.127
GGA BLYP 1.353 1.649 1.792 126.281
GGA RPBE 1.352 1.648 1.785 126.042
Experimental datal*" 1.35 1.67 1.70 124
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Fig. 3 Electronic states densities of sulfur atoms in xanthates
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Fig. 4 Electronic states densities of single-bonded sulfur atom
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Fig. 6 Electronic states density of single-bonded sulfur atom
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Electronic states density study of molecular structures and
activity of sulfide floatation collectors

LU Lii-rong', CHEN Jian-hua"? LI Yu-jiong'

(1. School of Resources Environment and Materials, Guangxi University, Nanning 530000, China;
2. Innovation Center for Metal Resources Utilization and Environment Protection,

Guangxi University, Nanning 530000, China)

Abstract: The density of electronic states method was used to study the relationship between structures and activity of
sulfide floatation collectors such as xanthate, aerofloat and thocarbamate. The results show that delocalization and orbital
hybridization could better reflect the collecting and selectivity of flotation reagents. The states density of double-bonded
sulfur atom in xanthate is the most active, while that of single-bonded sulfur atom in xanthate ion. Moreover, the states
density of straight chain xanthates (C,—Cs) increases with the alkyl chain growth. The order of the states density of
xanthate isomers is as follows: isopropyl xanthate > n-propyl xanthate, isobutyl xanthate>n-butyl xanthate and n-pentyl
xanthate >isopentyl xanthate; The electronic states density of 3418A in aerofloat is relatively maximum, showing the
stronger electron activity. Thocarbamate with different structures changes its states density of nitrogen atom more than
that of sulfur atom, which is beneficial to improve the chelating ability of thocarbamate collectors.

Key words: flotation reagent; density of states; delocalization; orbital hybridization
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