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ABSTRAKT

Sedimenty z dvoch eutrofnych jazier -Trnavskych rybnikov (Trnava) a Kunovskej priehrady (Senica) sa
posudili akoalternativny zdroj biomasy pre produkciu bionafty. Pouzitie dnového sedimentu pre produkciu
bionafty znizuje néklady na jej vyrobu, pretoze sedimenty su vedlajSim produktom obnovy jaziera teda
bezplatnym vstupnym materialom.

Odtazenie sedimentu je jednoduchd metéda obnovy jazier, ktorou sa odstranenia povrchové vrstvy
bohat¢ na zneCistujiice latky aziviny. Toto ovplyvnenie biologickej dostupnosti zivin zabraiuje
vyZzivovaniua neprijemnostiam s planktonom. Sedimenty v jazerach a nadrziach (najmé v pripade eutrofnych
jazier) hromadia velku Gast odumretej biomasy rias pochadzajicej z celého vodného stipca, v dosledku &oho
mdzu obsahovat’ znacné mnozstva tukovych zloziek rias.Lipidy nahromadené v sedimentoch sa moézu povazovat’
za alternativny zdroj pre vyrobu bionafty.

Bionafta je palivo ziskané transesterifikaciou tukov a olejov. Pri jehopriprave sa prirodny olej alebo tuk
v pritomnosti katalyzatora necha zreagovat s alkoholom (zvyc€ajne metanolom) za vzniku zodpovedajicich
alkylesterov. Bionafta je biologicky rozloziteI'nym, obnovitelnym a netoxickym palivom. Neobsahuje sirne a
aromatické zluceniny. V porovnani s beznou naftou bionafta znizuje emisie oxidu uhli¢ité¢ho az o 78 %. Jej
spalovanie vedie k niz§im emisidm oxidu uholnatého, uhlovodikov a respirabilnych castic. Ma vyssi bod
vzplanutia, ¢o vedie k bezpefnejSej manipulacii a skladovaniu.Zlozenie alkylesterov mastnych kyselin ma
vynikajucu mazaciu schopnost, preto pridavok malych mnozstiev bionafty (1 -2 %) zlepSuje mazaciu
schopnost’ klasickej motorovej nafty s nizkym obsahom siry.

Cielom naSej prace bolo experimentalne ziskat bionaftu z dnovych sedimentov dvoch eutrofnych
nadrzi. Kedze sedimenty su suroviny s nizkym obsahom mastnych kyselin, postup pripravy bionafty
zahimalextrakciu lipidov, ich Cistenie a nakoniec metylaciu. Vzorky sedimentov sa odobrali v novembri 2015
jadrovym vzorkovaCom s priemerom 10 cm v rovnomerne rozlozenej vzorkovacej sieti. Na analyzu bolo
odobratych vrchnych 10 cm vrstvy dnového sedimentu. Na kazdom odberovom mieste sa vzorky odobrali v
triplikate. Lipidy sa modifikovanou Folchovou metdédou v Soxhletovomextraktore trikrat extrahovali zmesou
chloroformu a metanolu (2 : 1, obj./obj.). Extrakty sa na odstranenie hydrofilnych zloziek dvakrat premyli 0,9 %
roztokom chloridu draselného. Potom sa rozptstadla z extraktov odparili v rotaénej odparke pri 37 °C az do
konstantnej hmotnosti. Metylestery mastnych kyselin sa pripravili zmesou metanolu a kyselinysirovej (20 : 1,
obj./obj.) pri 85 °C pocas 2 hodin. Nasledne sa metanolyza zastavila pridanim 2 ml destilovanej vody a
metylestery mastnych kyselin (FAME) sa extrahovali dvakrat 3 ml hexanu.Hexanovalipidova frakcia sa odparila
do sucha na rotacnej odparke. Ziskané metylestery mastnych kyselin sme povazovali za bionaftu vyrobenu zo
sedimentu. Frakcia FAME bola d’alej resuspendovana v 10 ml hexanu a 1 ml vzorky sa pouzil na analyzu. FAME
sa analyzovali a identifikovali s pouzitim plynového chromatografu7890 GC system (AgilentTechnology, USA)
a 5975C inert MSD withtriple-Axisdetector (AgilentTechnology, USA). Pouzitd koléna bola HP-5ms (5 %-
diphenyl, 95 %-dimethylpolysiloxane, 30 m x 0.250 mm ID x 0.25 pm).Piky FAME boli identifikované v
porovnanim s hmotnostnych spektier dostupnych Standardov (Sigma Aldrich, USA).

KLUCOVE SLOVA: dnovy sediment, bionafta, analyza FAME
ABSTRACT

Bottom sediments from two eutrophic reservoirs — Trnavskerybniky (Trnava, Slovakia) and
Kunovskapriehrada (Senica, Slovak republic) were tested as alternative source of biomass forproduction of
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biodiesel. The use of bottom sediments for biodiesel production reduces production costs, because sediments are
by-products which originated during lake restoration actions, and are free of cost raw materials.

Sediment mining is an ordinary lake restoration technique to remove surface layers rich in pollutants
and nutrients.This control nutrient bioavailability and preventing nuisance plankton blooms. Sediments in lakes
and reservoir (especially in case of eutrophic lakes) accumulate bulk of dead biomass of algae originated from
whole water column, and, as a result, may contain relevant amounts of algal lipid compounds. These lipids
accumulated in sediments might be considered as aalternative source for biodiesel production.

Biodiesel is a fuel derived from the transesterification of fats and oils. In the reaction, the natural oil or
fat is reacted in the presence of a catalyst with an alcohol (usually methanol) to give the corresponding alkyl
esters.Biodiesel fuel is a biodegradable, renewable and non-toxic fuel. It does not contain any sulphur and
aromatic compounds. With compare to conventional diesel, biodiesel reduces carbon dioxide emissions by
78 %.Its combustion results in lower emission of carbon monoxides, hydrocarbons and respirable particulates.
Biodiesel fuel has higher flash point, resulting in safer handling and storage. Fatty acid alkyl esters composition
has excellent lubricity, therefore adding biodiesel at low levels (1 —2 %)restores the lubricity to
lowsulphurcontents diesel fuel.

The aim of our work was to experimentally obtain biodiesel from sediments of a two eutrophic
reservoir. As sediments are feedstock with low fatty acid content, the procedure of biodiesel obtaining the lipid
extraction, purification, and, finally, methylation. Samples of sediments were taken in November of 2015, with a
core sampler of 10 cm diameter in evenly distributed sampling network. Upper 10 cm layers of bottom
sediments were taken for the analysis. At each station the samples were taken at least in triplicate. Lipids were
three timesextracted by modified Folch method with mixture of chloroform and methanol (2 : 1, v/ v) in Soxhlet
extractor. The extracts were two times washed with 0.9 % solution of potassium chloride to remove hydrophilic
components. Then solvents from extracts were evaporated in roto-evaporator at 37 °C until constant weight.
Methyl esters of fatty acids were prepared in a mixture of methanol and sulfuric acid (20 : 1, v/ v) at 85 °C for
2 h. Subsequently, the methanolysis was stopped by adding 2 mL of distilled water, and methyl esters of fatty
acids (FAMEs) were extracted two times with 3 mL of hexane. The hexane lipid fraction was evaporated to
dryness. We further considered the obtained methyl esters of fatty acids as biodiesel produced from the sediment
feedstock. FAMEs fraction was resuspended in 10 mL of hexane and 1 mL of a sample was analysed. FAMEs
were analysed and identified using agaschromatography7890GC system (Agilent Technology, USA) and 5975C
inert MSD with triple-Axis detector(Agilent Technology,USA).HP-5mswasusedascolumninGC/MS(5 %-
diphenyl,95 %-dimethylpolysiloxane, 30 m x 0.250 mm ID x 0.25 pm). Peaks of FAMEs were identified by
their mass spectra, comparing to those of available authentic standards (Sigma Aldrich, USA).
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