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Abstract: Using the calculation method of interaction energy between flotation reagent and mineral, the calculation
formula of absorption energy between adsorbent and adsorbed groups was derived for the separation of tungsten and
molybdenum. Group electronegativities of related atom groups were calculated based on the electronegativity
equalization, the group electronegativity of MoOXSi:X decreases with the increase of X, meanwhile, the difference
between WO;~ and MoOxSin in group electronegativity enlarges. The adsorption energies of related atom groups
on different adsorbents are obtained by the formula. The adsorption ability for MoS;~ increases with the decrease of
adsorbent polarity. The adsorption abilities of a series of compounds for Mooxsijx were predicted which were verified
by selective precipitation and experiments given in this work. The method for molecular design of adsorbents may give
directions for the development of new agents for separation of tungsten and molybdenum.
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Table 1  Electronegativity of tungsten and molybdenum atom groups

Atom group WOi’ MoOi_

Mo0,S*

Mo0,S3 MoOS3™ MoS;

Electronegativity 3.28 3.25

3.13,2.79

3.02,2.71 2.91,2.62 2.52
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Table 2  Adsorption energy of related atom groups on different adsorbents by calculating

Adsorption energy/(kJ-mol ")

Atom group

NiS CuS CoS FeS ZnS PbS M N BaSO,
AB 0.67 0.68 0.70 0.75 0.93 0.25 0.62 0.67 2.43
WO?{ 84.3 83.1 80.5 74.2 51.5 137.5 90.7 84.3 —138.3
MOO?{ 79.7 78.5 76.1 70.2 48.6 123.0 85.7 79.7 —130.8
MoO3827 8.8 8.7 8.4 7.7 5.2 14.6 9.5 8.8 —-15.5
MOOZS? -3.5 -3.5 -3.4 -3.1 2.3 —5.4 -3.7 -3.5 4.6
MOOS? -17.4 -17.1 -16.6 -153 —-10.8 —28.0 —18.6 -17.4 27.2
MOS?{ —32.8 —32.3 -31.3 —28.9 -20.2 —53.1 —35.2 —32.8 52.2
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Fig. 1 Effect of sulfur substitution for MoOXS§:X on
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Table 3 Experimental results of removing molybdnum!'®!

Metal Mo concentration Removal rate of
sulfide in solution/(g'L™") Mo/%

NiS 0.003 99.4

CoS 0.004 99.3

PbS 0.016 97.1

FeS 0.131 76.0

ZnS 0.479 12.2

CuS 0.007 98.7
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