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Research on adsorption properties of vanadium in
vanadium-containing waste liquid by diatomite

Sun Ning, Li Junhan

(School of Vanadium and Titanium, Panzhihua University, Panzhihua 617000, Sichuan, China)

Abstract: A large amount of vanadium containing wastewater is produced in the wet process of vana-
dium extraction, and its direct discharge causes serious environmental pollution and resource waste. Due
to the advantages of large specific surface area, many pores, low density, strong adsorption perform-
ance and permeability of the diatomite, it has been widely used in environmental management fields.
Using diatomite as an adsorbent, the effect of adsorption time, initial concentration of polluted liquid,
pH value and diatomite dosage on the vanadium adsorption was conducted by static adsorption experi-
ments. The adsorption thermodynamics fitting and kinetics fitting were researched according to the ex-
perimental data, and the adsorption mechanism and characteristics was analyzed. The results show that
the main component of diatomite is SiO,, with a small amount of montmorillonite and chlorite. The
shape of diatom shell is discoid, the surface of the shell has numerous microporous structures. In the
thermodynamic fitting, the adsorption process of diatomite is more in line with the Freundlich model,
and the R’ is 0.901 0, which belongs to the multi-molecular layer adsorption and surface adsorption. In
the kinetic fitting, the correlation coefficient of the quasi-second-order kinetic model is higher than that
of the quasi-first-order kinetic model, the R’ is 0.995 4, indicating that the adsorption process is domin-
ated by chemisorption. When the adsorption time is 24 h, the initial concentration of contaminated vana-
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dium solution is 1 mg/L, the amount of contaminated solution is 50 mL, the pH is 5, and the dosage of
diatomite is 2 g, the removal rate of vanadium can reach 98.21%. Therefore, diatomite has a good ad-
sorption effect on vanadium in vanadium-containing waste liquid, and can be used as an adsorbent to

treat vanadium pollution.

Key words: vanadium-containing waste liquid, diatomite, adsorption, vanadium, removal rate
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