New method of synthesis of aminophenolic ionites and study of ion sorption of non-ferrous metals and iodine.
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We have developed synthesis of reticulated aminophenolic sorbents, useful for the extraction of ions of non-ferrous metals, analogous by the structure to extractors, containing amino- and hydroxyl groups, the extraction properties of which are described in the works. Synthesis of aminophenol polymers has been carried out by a conventional method, following the scheme:

nCH2O + (n+1)C6H5OH
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H[C6H3(OH)CH2]nC6H4OH,             

where НА – an acid; МеОН – a base. 

For the creation  of chelating  sorbents of the indicated type as donors of ОН–groups two-atom phenols (resorcinol , pyrocatechol  and hydroquinone) have been used, as donors of (NH2, =NH - and (N( -groups – hexamethylenediamine has been used, and as donors of a linking agent – formaldehyde has been used. Ammonium hydroxide, nitric and phosphorus acids, hydrogen peroxide have served as initiating additions. They participate in the process not only as catalysts, but as reagents, contributing to the introduction of additional ionogenic groups in the polymer structure. Thus, in the presence of ammonium aminoalkylation is likely to proceed, as a result of which the reaction products contain, after hardening, azomethyne =С=N– groups alongside with с ≡С–N( bonds, as well as  =NH and –NH2 groups. An increase of absorption bands of the indicated functional groups at 1380 abd 1650 сm-1 in IR-spectra of the obtained materials testifies in favor of the last supposition. 

Sorption properties of the polymers, obtained in the presence of Н2О2 increases significantly, which is likely to be stipulated by the formation of peroxide groups, participating in complex-formation. Besides, the process duration reduces significantly even at its insignificant amounts. A big importance has been attached to the order of combination of the initial reagents, since it effected significantly both the sorption characteristics of sorbents and their thermal, chemical stability. 

It has been established by IR-spectroscopy studies that phenolic groups, tri- and tetra-substituted aromatic links, connected by methylene bridges and secondary and tertiary aminogroups are present in the  polymer.

Sorption properties of the obtained ionites have been studied in relation to ions of lead, zinc,  copper and iodine. Solutions of metal ions of the concentration ~ 100 mg/dm3 have been prepared by way of their dissolution in concentrated mineral acids. Sorption of iodine – from solutions of concentrations 200 mg/l.  A necessary pH value of the medium has been maintained by addition of sodium hydroxide in the system. Ammonium, as an active complex-former in the presence of ammonium nitrate has been used for suppression of hydrolysis of non-ferrous metal ions and increase in their selectivity of sorption extraction from basic solutions. 

Isotherms of ion of metalls sorption have been built by the method of variable concentrations, using equal amounts of metal-containing solutions (0,5 l) and weights of ionites (0,1002 g); the pH value of the initial solutions constitutes (8-11.

Maximal exchange capacity by lead ions constitutes ~ 1050 mg/g, that of lead ions – 1450 mg/g, that of copper – 1250 mg/g, iodine – 944-1001 mg/g.  Pyrocatechol-based polymers have shown slightly worse sorption properties. Acidic catalysts (НNO3 or H3PO4) haven’t produced a significant effect upon sorption ability of ionites, however, the sorbents, synthesized in the presence of phosphoric acid have proved to be less chemically stable. 

The results of the conducted studies have shown that aminophenolic polymers, synthesized on the basis of dioxybenzenes, hexamethylenediamine and formaldehyde in the presence of acidic and basic catalysts or hydrogen peroxide, are efficient sorbents for non-ferrous metal ions. A degree of lead ions extraction thereby attains 79,1– 89,3 %, that of zinc ions –  97,2–100 %, that of copper ions –  95,6–99,1 %, iodine – 95,0-99,7 %. 
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