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

Pre efektivny monitoring mobility toxickych foriem Al v acidifikovanych terestridlnych ekosystémoch bolo navrhnutych,
vypracovanych a aplikovanych pat réznych frakcionacnych postupov (jednoduché (JE) a sekvenéné (SE) extrakcie, membranova
filtracia, klasicka oxinova metéda (KOM) a extrakcia tuhou fazou (SPE) v spojeni s detekénymi technikami atomovej a molekulovej
spektrometrie F AAS, ICP OES a UVIVIS), ktoré sa daju pouzit kazdy zvlast alebo spoloéne v rozdielnych kombinaciach
v laboratornych aj terénnych podmienkach. Na identifikaciu mineralnych Struktur v tuhych vzorkach bola pouzita rontgenova
difrakénéd analyza (XDA). Analyzované boli vzorky vod, sedimentov, pdd a hornin zo Styroch lokalit Slovenska: Z&hajnica
(Nalepkovo), Sobov (Banska Stiavnica), Velka Liuka (Ludanska Fatra) a Kolarsky vrch (Pezinok). Selektivita pouZitych
frakcionaénych metdéd sa skumala vzhladom na fytopristupnost a fytotoxicitu Al v pddnych vzorkach. Fytopristupnost Al
charakterizuju korelacné vztahy medzi koncentraciami Al v separovanych pddnych frakciach a celkovymi obsahmi Al v relevantnych
rastlinnych vzorkach, fytotoxické ucinky Al boli hodnotené podla vypocitanych indexov ATl (Aluminium Toxicity Index) pre dané
vzorky, resp. podla divezity rastlinnych druhov na danej lokalite. Pouzité separacné techniky sa daju rozdelit do troch skupin v
zavislosti od ich separacnej Ucinnosti a selektivity. Prva skupina obsahuje KOM, zalozenu na kinetike vzniku stabilnych komplexov
Al s 8-hydroxychinolinom (oxinom), SPE na lontosorb Oxine (I0) a Salicyle (IS) a JE roztokom oxinu, vodou, NTA, EDTA, DTPA,
kyselinou salicylovou, salicylanom aménnym a zriedenou kyselinou octovou (1. krok optimalizovanej BCR SE), ktoré separuju malé
mnozstva Al. KOM, SPE 10, SPE IS a JE roztokom oxinu sa vyznacuju vébec najvy$Sou selektivitou vzhladom na fytopristupnost
a fytotoxicitu Al, &ize su najvhodnejSie na rutinné sledovanie mobility toxickych foriem Al. NavySe su relativne jednoduché, rychle a
inStrumentalne nenaroné. Druha skupina frakcionaénych technik obsahuje uéinnejSie, ale menej selektivne JE roztokmi CaCly,
BaCl,, KCI, NH4CI, NHsF, CuCl,, LaCl; a (NH4).C,04. Tretia skupina predstavuje najucinnejSie, ale najmenej selektivne postupy
optimalizovanej BCR SE (2. a 3. krok) a JE NasP,07 a HCI. Po aplikacii optimalizovanej BCR SE a JE HCI na 16 referenénych
materialov boli ziskané nové informativne hodnoty koncentracii Al pre jednotlivé separované frakcie. V neposlednom rade aj prvotné
vysledky zo $tudia biosorpcie a bioakumulacie Al niekolkymi druhmi hib ukazuji dobré predpoklady na vyuzitie v danej oblasti.

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

Five different fractionation procedures (single (SINE) and sequential (SEQE) extraction, membrane filtration, classic oxine method
(COM) and solid phase extraction (SPE) connected with the detection techniques of atomic and molecular spectrometry F AAS, ICP
OES and UV/VIS) were proposed, developed and applied for the effective monitoring of toxic aluminium forms mobility in acidified
terrestrial ecosystems. These methods can be used separately or in different mutual combinations in a laboratory and a field also. X-
ray diffraction analysis was used for the identification of mineral structure of solid samples. The water, sediment, soil and rock
samples from four areas of Slovakia (Zahajnica (Nalepkovo), Sobov (Banska Stiavnica), Velka Lika (Luganska Fatra) a Kolarsky
vrch (Pezinok) were analysed. The selectivity of used fractionation methods was studied considering the phytoavailability and
phytotoxicity of Al in soil samples. The phytoavailability of Al is characterized by the correlation relationships between the
concentrations of Al in separated soil fractions and total contents of Al in relevant plant samples. The phytotoxic effects of Al were
valuated by the calculated aluminium toxicity index values for studied samples and by the plant diversity on studied site. The used
separation techniques can be divided into three groups in accordance with their selectivity and separation efficiency. The first group
is consisting of weakly efficient SINE procedures by water, dilute acetic acid (1st step of optimized BCR SEQE), NTA, EDTA, DTPA,
salicylic acid, ammonium salicylate and 8-hydroxyquinoline (oxine), SPE by resins lontosorb Oxin (I0) and Salicyl (IS) and COM
based on kinetics of the reaction Al with 8-hydroxyquinoline which release only small amounts of Al. In particular four methods
(COM, SPE 10, SPE IS and SINE by oxine) were selected as most suitable for the separation of phytoavailable and phytotoxic Al
species. Moreover they are relatively simple, rapid and without the need of high-cost instrumentation. The second group of
separation techniques is consisting of more efficient but less selective SINE procedures by CaCl,, BaCly, KCI, NH4Cl, NHsF, CuCl,,
LaCls a (NH4)2C204. The third group contains the most efficient but least selective optimized BCR SEQE (2nd and 3rd step) and
SINE (Na4P207 and dilute HCI) procedures. The new informative values of Al fractional concentrations were obtained after the
application of optimized BCR SEQE and dilute HCI SINE procedures to 16 reference materials. Last but not least the first results
from the study of Al biosorption and bioaccumulation by various fungi show also good prospects for utilization in studied field.
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