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INTRODUCTIONINTRODUCTION

TheThe plantsplants forfor districtdistrict heatingheating inin BelgradeBelgrade (Capital(Capital ofof Serbia)Serbia) havehave beenbeen usingusing petroleumpetroleum productsproducts asas fuelfuel forfor

decadesdecades.. TheThe heatingheating plantplant inin NewNew BelgradeBelgrade isis oneone ofof thethe largestlargest heatingheating plantsplants inin BalcanBalcan.. DueDue toto itsits locationlocation inin NewNew

BelgradeBelgrade--alluvialalluvial plainsplains ofof thethe SavaSava River,River, thisthis heatingheating plantplant representsrepresents potentialpotential sourcesource ofof thethe oiloil pollutionpollution forfor thethe wholewhole

alluvialalluvial areaarea..

OurOur previousprevious researchresearch confirmedconfirmed presencepresence ofof differentdifferent oiloil pollutantspollutants inin thesethese sedimentssediments ((MiletićMiletić etet al,al, 20152015)).. TheThe

aimaim ofof ourour presentpresent researchresearch waswas toto investigateinvestigate thethe extentextent ofof verticalvertical migrationmigration ofof polycyclicpolycyclic aromaticaromatic hydrocarbonshydrocarbons

hydrocarbonshydrocarbons inin verticalvertical profileprofile ofof alluvialalluvial sedimentssediments ofof thethe SavaSava RiverRiver atat thisthis localitylocality..
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EXPERIMENTALEXPERIMENTAL

InIn springspring 20152015,, duringduring anan extensiveextensive analysisanalysis ofof thethe groundground waterswaters fromfrom thethe existingexisting systemsystem ofof 1010 piezometerspiezometers,,

withinwithin thethe areaarea ofof thethe heatingheating plantplant inin NewNew Belgrade,Belgrade, threethree newnew wellswells werewere drilleddrilled downdown toto thethe depthdepth ofof 1515 mm.. FromFrom thesethese

threethree newnew boreholesboreholes thethe soilsoil andand sedimentsediment samplessamples werewere takentaken fromfrom severalseveral depthsdepths:: 00--00..3030 mm;; 00..5050 mm;; 11..0000 mm;; 11..5050;; 22..0000

mm;; 55..0000 mm;; 77..0000 m,m, 1010..0000 mm 1212..55 mm andand 1515..0000 mm.. PedologicPedologic analysisanalysis revealedrevealed thatthat lithologiclithologic profileprofile waswas representedrepresented byby

alternatingalternating layerslayers ofof sandsand andand clayclay.. Moreover,Moreover, mostmost ofof thethe layerslayers inin thethe soilsoil profileprofile werewere characterizedcharacterized byby lowlow contentcontent ofof

organicorganic mattermatter whichwhich resultsresults inin aa reducedreduced adsorptionadsorption capacitycapacity andand reducedreduced retentionretention ofof oiloil pollutantspollutants ((DelleDelle Site,Site, 20012001))..

TheThe soilsoil andand sedimentsediment samplessamples werewere extractedextracted forfor petroleumpetroleum hydrocarbonshydrocarbons withwith dichloromethanedichloromethane inin aa SoxhletSoxhlet

apparatusapparatus.. TheThe extractsextracts werewere fractionatedfractionated usingusing columncolumn chromatographychromatography intointo fractionsfractions ofof:: saturatedsaturated hydrocarbonshydrocarbons

(Fraction(Fraction I),I), aromaticaromatic hydrocarbonshydrocarbons (Fraction(Fraction II),II), andand polarpolar compoundscompounds (alcohols(alcohols andand ketoketo compoundscompounds -- FractionFraction IIIIII;;

JovančićevićJovančićević etet al,al, 20052005..))..

TheThe aromaticaromatic fractionsfractions werewere analyzedanalyzed byby gasgas chromatographychromatography –– massmass spectrometryspectrometry (GC(GC--MS)MS) techniquestechniques.. AA

detaileddetailed analysisanalysis comprisedcomprised 22--,, 33--,, andand 44--ringring polycyclicpolycyclic aromaticaromatic compoundscompounds (PAHs),(PAHs), andand theirtheir methylatedmethylated homologues,homologues,

typicaltypical forfor crudecrude oilsoils andand theirtheir derivativesderivatives..
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RESULTSRESULTS

TheThe resultsresults showedshowed thatthat lowlow amountsamounts ofof petroleumpetroleum PAHsPAHs investigatedinvestigated werewere presentpresent inin thethe wholewhole profileprofile

investigated,investigated, downdown toto thethe depthdepth ofof 1515 mm..
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CONCLUSIONSCONCLUSIONSCONCLUSIONSCONCLUSIONS

Figure 1. The investigated location.Figure 1. The investigated location.

CONCLUSIONSCONCLUSIONS

ItIt cancan bebe concludedconcluded thatthat inin thesethese alluvialalluvial sedimentssediments PAHsPAHs cancan migratemigrate downdown toto thethe depthdepth ofof 1515 mm.. ConsideringConsidering

characteristicscharacteristics ofof thethe surroundingsurrounding soilsoil profileprofile withwith lowlow adsorptionadsorption capacitycapacity andand reducedreduced retentionretention ofof oiloil pollutants,pollutants, itit isis

necessarynecessary toto raiseraise awarenessawareness thatthat thesethese environmentalenvironmental pollutantspollutants cancan easilyeasily bebe remobilizedremobilized andand migratemigrate toto thethe

surroundingsurrounding soil,soil, sedimentssediments and,and, probablyprobably groundground waterwater..
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FigureFigure 33.. ConcentrationConcentration profilesprofiles ofof saturatedsaturated (I),(I),

aromaticaromatic (II)(II) andand polarpolar fractionsfractions (III(III;; mg/kg)mg/kg) inin thethe

boreholeborehole ZZ11..

FigureFigure 44.. ConcentrationConcentration profilesprofiles ofof saturatedsaturated (I),(I),

aromaticaromatic (II)(II) andand polarpolar fractionsfractions (III(III;; mg/kg)mg/kg) inin thethe

boreholeborehole ZZ77..

FigureFigure 55.. ConcentrationConcentration profilesprofiles ofof saturatedsaturated (I),(I),

aromaticaromatic (II)(II) andand polarpolar fractionsfractions (III(III;; mg/kg)mg/kg) inin thethe

boreholeborehole ZZ1313..
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FigureFigure 22.. ReconstructedReconstructed ionion chromatogramchromatogram ofof m/zm/z == 178178 ((phenanthrenephenanthrene;;

P),P), m/zm/z == 192192 ((methylphenanthrenesmethylphenanthrenes;; MP)MP) andand m/zm/z == 198198

((methyldibenzothiophenesmethyldibenzothiophenes;; MDBT)MDBT) identifiedidentified inin thethe boreholeborehole ZZ1313 atat thethe

depthdepth ofof 1010 m,m, butbut alsoalso typicaltypical forfor mostmost ofof thethe samplessamples investigatedinvestigated..


