GEL-EXTRACTION OF METAL IONS IN WATER stratifying SYSTEMS BASED ON sulphonol and inorganic acids
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The phase and extraction equilibrium in stratified systems based on anionic surfactant sulphonol (sodium alkylbenzene-based kerosene CnH2n+1C6H4SO3Na, where n = 12-18) were investigated. Phase states in the water – sulphonol – HCl (H2SO4) system and sections of the water – sulphonol – diantipyryl methane (DAM) – HCl quaternary system at an acid concentration of 1, 2 and 3 mol∙L-1 were studied by isothermal titration and cross sections methods at 20 °C and described in [1]. Due to the low sulphonol complexing ability the use of systems with the DAM for extraction purposes was more appropriate. The optimum ratio of surfactant to DAM in systems for extraction application was 55:45. It was found out that separation region is resistant to dilution at this ratio of components with both hydrochloric and sulphuric acids. Based on the results of physico-chemical analysis the following amounts of reactants were used for further studies: msulphonol = 1.0 g; mDAM = 0.8 g. The total mixture volume was adjusted to 20 mL.
Distribution of Sc3+ and Zr(IV) ions, formed implementation complexes with DAM; as well as Fe3+, Tl3+, Ga3+, Cd2+, Zn2+, Cu+ and Sn(IV) ions, which forms ammonium salts type complexes with DAM were investigated in the water - sulphonol - DAM - HCl system at the acid concentrations range 0.5-7.0 mol∙L-1.

The maximum extraction of Sc3+ (> 99%) occurs when the content of hydrochloric acid is 0.2-0.5 mol∙L-1, the further increase of acidity leads to the decrease of scandium extraction due to the reagent protonation. Similar character of the curve is observed for the extraction of zirconium (IV).

Anion exchange mechanism of extraction is realized for metals forming acidocomplexes. The quantitative extraction of tetrachlorotallat ions is observed on the entire range of HCl concentrations. The quantitative extraction of Ga3+ is observed in the system when the HCl concentration is more than 2 mol∙L-1. The maximum extraction of Sn(IV) was 95%, Fe3+ - 87%, Cu+ - 81%, Cd2+ - 65%, Zn2+ - 35%.

The distribution of Sc3+ and Zr(IV) ions in the water – sulphonol – DAM – H2SO4 system was studied. Conditions of quantitative extraction of these ions are found. Thus, the quantitative extraction of Sc (> 95%) is observed in the range of acid content 0.1-0.5 mol∙L-1. The maximum extraction of Zr(IV) (> 95%) is possible only at the minimum concentration of H2SO4 in the system, and at acid content of 0.25 mol∙L-1 extraction of zirconium ions dramatically decreases. The composition of scandium complex that is extracted in the water - sulphonol - DAM - 0.2mol∙L-1 H2SO4 system was determined by different methods. The resulting ratio of Sc:DAM is close to 1:3.

Summing up, it should be said that exfoliating systems based on sulphonol containing no toxic or flammable components are applicable for the metal ions extraction.
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