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2. Sorption of transition metal ions by chitosan-mineral carrier composites

Pedepar:

1. Inceprariito npucBsi4eHO pO3poOLi METOMiB CUHTE3y OpraHO-MiHepaJbHIX KOMIIO3UTIB XiTO3aH-HEOPraHiuHM
afcopOeHT Ta MOUIYKY IUISIXiB HACTYIIHOI (PYHKLiOHAI3aLli] iX OBEPXHi, JOCiIpKEHHIO aiCOPOLiITHMX
BJIACTUBOCTEN CUHTE30BaHUX TiOpUAHUX aCOPOEHTIB 1110JJ0 OKCOAHIOHIB Ta KaTiOHiB nepexigHux MeTamis. [lnsaxom
3LMBAHHS aCOPOOBAHOTrO 6iOMNOJIIMEPY Ta 3 BUKOPMCTAaHHSIM KOBAJIEHTHOI iMMO6inizalii i 3071b-resib nepeTBOpeHb
CUHTE30BaHO KOMIIO3UTHU XiTO3aH-MiHepasbHUN HOCIN. [loKa3aHo, 1110 CUHTE30BaHi OPraHO-MiHepaabHi KOMIIO3UTHU
MalOThb JOCUTb BUCOKY COPOLIiIHY €MHICTb 1100 METAJIOBMICHMX OKCOAHIOHIB Y INIMPOKOMY [ialla30Hi KUCJIOTHOCTI
CepenoBuIA Ta KIHETUYHI XapaKTepUCTUKY Ha PiBHI HEOpPraHiyHUX HOCIIB. Bu3Ha4YeHi ONTHMabHi yMOBU
IIPOBeeHHSI aficopOLil [OCiIKeHNX MOHIB: 3HAYeHHS KUCJIOTHOCTI CepeioBUIIa Ta YaC KOHTAKTy afiCOPOEHTIB 3
po3uMHaMu MeTailiB. BcraHoBieHo, mo okcoaHionu V(V), Mo(V]) i Cr(VI) ekcTparyoTbcsl 3 HAUBULIUM CTYIIEHEM
cop6lii 3 BOGHMX PO34MHIB IIpY KKcsoMy pH cepemosuii, a Kationu nepexigHux meraiuis Zn(Il), Pb(Il), Cu(1l), Cd(II),
Fe(Ill) 3 HenTpasibHOTO cepenoBuina y GopMi aKBAKOMITJIEKCIB Ta 3 CJIa0KOIYy;KHOTO cepenoBuila y popmi cyminii

aMmiaKaTHUX, alleTaTHUX i PI3HOJIIraHAHNX KOMIUIEKCIB LIMX METAaJIiB 32 y4aCTIO aMiaKy Ta aleTaT-1oHiB. [IokasaHo,



110 a7,copO1Llis OKCOAHIOHIB MeTaJiB Y Gi/IbIIOCTI BUMAIKaX OMMUCYETbCS PIBHSIHHSAM Mojeli JIeHrMIopa, a afacopouis

KaTiOHIB OCimKEeHNX MeTasliB obpe Kopestoe 3 piBHIHHSIMY i3oTepm JleHrmiopa i ®peitHamixa.

2. The thesis is devoted to development of methods of synthesis of organomineral composites chitosan-inorganic
adsorbent and investigation of ways of further functionalization of their surfaces, studying of adsorption
properties of synthesized hybrid adsorbents with respect to oxoanions and cations of transitions metals. Chitosan-
mineral carrier composites were obtained via crosslinking of adsorbed biopolymer and by covalent immobilization,
and sol-gel transformations. Synthesized organomineral composites have been shown to display high enough
sorption capacity with respect to metal-containing oxoanions in the broad range of medium acidity and kinetical
characteristics on a level of inorganic carriers. Optimum conditions of the studied ions adsorption were
investigated: the medium acidity values and time of contact of adsorbents and metal solutions. It was determined
that V(V), Mo(VI), and Cr(VI) oxoanions are extracted with the highest degree of adsorption from aqueous solutions
at the acidic pH medium, and cations of transitions metals Zn(II), Pb(1I), Cu(I), Cd(Il), Fe(IIl) from neutral medium
in form of aqua complexes, and from slightly alkaline medium in form of mixture of ammine-, acetate- and mixed-
ligand complexes of these metals, with the participation of ammonia and acetate ions. Functionalization of surface
of chitosan-silica gel composite with iodoacetic acid was conducted for increasing adsorption properties with
respect to cationic forms of studied metals. It was shown that adsorption of metal oxoanions in most cases
described by the Langmuir equation model, and the adsorption of studied metal cations correlates well with the
equations of the Langmuir and Freundlich models.
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