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Fig.2 Effect of three collectors on flotation behavior of
wulfenite under different pH values
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Table 1 Frontier orbital energy and effective mass of three collectors and wulfenite
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Molecular Dynamics Simulation Study on Adsorption Behavior of Three
Anionic Collectors on Wulfenite Surface

ZHU Ya, ZHANG Xishan, SONG Baoxu, YAN Lixin, LI Wenyi
(School of Mining Engineering, University of Science and Technology Liaoning, Anshan 114051,
Liaoning, China)

Abstract: This is an article in the field of mineral processing engineering. The adsorption kinetics of sodium
oleate (SODI), sodium dodecyl sulfonate (SDS) and benzohydroxamic acid (BHA) on the surface of
wulfenite were taken as the research subject.Firstly, flotation tests of pure wulfenite were conducted to study
the effects of pH value and collectortype on wulfenite flotation behavior, then, the frontier orbital theory
analysis and molecular dynamics simulation on adsorption behavior of these three collectors was studied by
using Dmol3 module and Forcite module in Materials Studio respectively. The flotation tests resultsindicate
that SODI and SDS show better collecting property than BHAIn their respectiveappropriate pH range.
Computational simulation study results also shows that thesethreecollectors all have strong adsorption on
wulfenite {112} surface, and the molybdenumatomsonthe surface show stronger adsorption activity than
other atoms due to the breakage of theoriginal Mo-O bonds, and together with the single bond oxygen atoms
in polar group of collectors, arethe active particles of the adsorption process. According to the effective mass
and the adsorptioninteraction energy, the adsorption ability of these there collectors could be listed as
follows:SODI>SDS>BHA, which are consistent with the flotation tests.

Keywords: Mineral processing engineering; Whulfenite; Molecular Dynamics; Sodium oleate;
Sodiumdodecyl sulfonate; Benzohydroxamic acid
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compressive strength and high reduction temperature in the gas-base reduction of a high-phosphorus iron
ore, a new process of oxidation roasting, gas-based reduction followed by magnetic separation was proposed.
The effect of oxidation temperature and the types and dosages of dephosphorization on the compressive
strength of the oxidized pellets were investigated, and the conditions of oxidation roasting that met the
strength requirements of the shaft furnace were found. On this basis, the effects of reducing temperature,
total reducing gas flow rate, reducing gas composition and reducing time on iron recovery and
dephosphorization were studied. The results showed that under the conditions of 10% Na,CO; dosage,
oxidation temperature 1200 ‘C, oxidation time 60 min, reduction temperature 950 C, flow rates of H, and
CO were 3.75 L/min and 1.25 L/min, respectively, and reduction time 180 min, Iron grade, iron recovery and
phosphorus content were 91.15%, 93.07% and 0.14%, respectively. The SEM results show that the
phosphorus in the powdered reduced iron exists in the form of mechanical inclusions, and the phosphorus is
removed by grinding-magnetic separation.

Keywords: Metallurgical engineering; High phosphorus iron ore; Oxidation roasting; Gas base reduction;
Magnetic separation
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