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banskych uzemiach

Nazov projektu: Speciaéna analyza a frakcionacia — G&inné nastroje na metodické $tudium mobility, distribucie,
biodostupnosti a toxicity hlinika a dalSich prvkov pri hodnoteni fytoremediaénych procesov na kontaminovanych

Na ktorych pracoviskach
bol projekt riesSeny:

Prirodovedecka fakulta UK Bratislava
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publikacii.

P. Matus, J. Kubova, M. Bujdo$, J. Medved: Free aluminium extraction from various
reference materials and acid soils with relation to plant availability, Talanta 70 (2006) 996-
1005; IF 2,810

publikacie prijaté do tlace):

P. Matus: Evaluation of separation and determination of phytoavailable and phytotoxic
aluminium species fractions in soil, sediment and water samples by five different
methods, J. Inorg. Biochem. 101, 1214-1223 (2007); IF 3,663

J. Kubova, P. Matu$, M. Bujdos, |. Hagarova, J. Medved: Utilization of optimized BCR
three-step sequential and dilute HCI single extraction procedures for soil-plant metal
transfer predictions in contaminated lands, Talanta 75 (2008) 1110-1122; IF 3,206

P. Matus, J. Kubova: Recent developments in the determination, fractionation and
speciation analysis of aluminium by spectrochemical analytical methods and computer
modelling, v: A.N. Dubois (Ed.), Soil Contamination: New Research, Nova Science
Publishers, New York, 2008, 43-72

P. Matus, |. Hagarova, M. Bujdos, P. Divi§, J. Kubova: Determination of trace amounts of
total dissolved cationic aluminium species in environmental samples by solid phase
extraction using nanometer-sized titanium dioxide and atomic spectrometry techniques,
J. Inorg. Biochem. 103 (2009) 1473-1479; IF ?

V ¢om vidite uplatnenie
vysledkov projektu:

1. VyuZitie vysledkov v skuSobnych a prevadzkovych laboratériach relevantnych indtitucii
pri monitorovani a kontrole Zivotného prostredia

2. Implementacia niektorych vypracovanych postupov a vysledkov do legislativnych
predpisov a noriem a pripadne aj ich akreditacia pre skusobné a prevadzkové laboratéria
3. Moznost' Standardizacie a harmonizacie pouzitych postupov, medzilaboratérnych
porovnani vysledkov a pripravy vhodnych referenénych materialov

4. Vyuzitie novych informativnych hodnot koncentracii jednotlivych separovanych frakcii
Al a dalSich prvkov v dalSom $tudiu ich frakcionacie a Speciaénej analyzy
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Charakteristika vysledkov

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - slovensky:

Pre stadium mobility, distribucie a fytodostupnosti, resp. fytotoxicity hlinika a dalSich prvkov (TI, As, Sb, Se,
Cu, Cd, Pb, Zn, Ni, Hg, Fe, Mn, P) v acidifikovanych banskych terestrialnych ekosystémoch (horniny, pédy,
sedimenty, vody) boli navrhnuté, vypracované a aplikované viaceré metodiky Speciatnej analyzy
a frakcionacie danych prvkov s ohfadom na moznu fytoremediaciu sledovanych uUzemi (Zahajnica-
Nalepkovo, Sobov-Banska Stiavnica, Velka Luka-Luanska Mala Fatra, Kolarsky vrch-Pezinok a okolie
Brna (CR)). Dané metodiky su Gastokrat kombinaciou viacerych separaénych (jednoduché a sekvenéné
extrakcie, membranova filtracia, kinetické metddy, extrakcia tuhou fazou, technika difuzneho gradientu v
tenkom filme, extrakcia s vyuzitim teploty zékalu micelarnych roztokov, technika generovania hydridov,
biosorpcia, resp. bioakumulacia hubami, machmi a dalSimi rastlinami) a detekénych (F AAS, ET AAS, HG
AAS, CV AAS, ICP OES, ICP MS, UV/NVIS spektrofotometria) postupov s rozdielnou selektivitou a
uCinnostou, ktoré su na vzorky aplikované paralelnym alebo konzekutivnym (sekvenénym) spésobom. V
idealnom pripade sa zvolené analytické postupy navzajom dopinaju s ciefom dosiahnut separaciu analytu s
pozadovanou selektivitou a u€innostou. Selektivita pouzitych analytickych technik sa skumala vzhfadom na
fytodostupnost a fytotoxicitu hlinika a dalSich prvkov v pddnych vzorkach. Fytodostupnost prvku
charakterizovali tzv. prechodové koeficienty fytodostupnosti (soil-plant transfer coefficients) a vztahy medzi
jeho koncentraciami v separovanych pddnych frakciach a celkovymi obsahmi v relevantnych rastlinnych
vzorkach. Fytotoxické ucinky Al a dalSich prvkov boli hodnotené podfa vypocitanych indexov ATI (aluminium
toxicity index) pre dané vzorky a podla diverzity rastlinnych druhov na danej lokalite. Vetky pouzité metédy
frakcionacie a Speciacnej analyzy Al a dalSich prvkov su relativne jednoduché, rychle a inStrumentalne
nenaroéné a niektoré techniky mézu byt za istych podmienok vyuzité na analyzu in-situ priamo v teréne.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - anglicky:

Various methods of speciation analysis and fractionation were proposed, developed and applied for the
study of mobility, distribution and phytoavailability or phytotoxicity of aluminium and other elements (Tl, As,
Sb, Se, Cu, Cd, Pb, Zn, Ni, Hg, Fe, Mn, P) in acidified mining terrestrial ecosystems (rocks, soils,
sediments, waters) with respect to potential phytoremediation of examined localities (Zahajnica-Nalepkovo,
Sobov-Banska Stiavnica, Velka Luka-Luganska Mala Fatra, Kolarsky vrch-Pezinok and Brno vicinity (Czech
Republic)). Given methods work as the combination of various separation (single and sequential extractions,
membrane filtration, kinetic methods, solid phase extraction, technique of diffusive gradients in thin films,
cloud point extraction, technique of hydride generation, biosorption and bioaccumulation by fungi, mosses
and other plants) and detection (F AAS, ET AAS, HG AAS, CV AAS, ICP OES, ICP MS, UV/NVIS
spectrophotometry) procedures with different selectivity and efficiency which are applied to the samples by
parallel or consecutive (sequential) way. Under ideal conditions the selected analytical procedures
complement one another to achieve analyte separation with requested selectivity and efficiency. The
selectivity of used analytical techniques was studied considering the phytoavailability and phytotoxicity of
aluminium and other elements in soil samples. The phytoavailability of element was characterized by so-
called soil-plant transfer coefficients and by relationships between its concentrations in separated soil
fractions and its total contents in relevant plant samples. The phytotoxic effects of Al and other elements
were valuated by the calculated aluminium toxicity index (ATI) values for studied samples and by the plant
diversity on studied site. All the methods used for fractionation and speciation analysis of Al and other
elements are relatively simple and rapid without the need of the high-cost instrumentation and under certain
conditions some techniques can be used for in-situ analysis directly in the field.
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