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Heavv Metals in Sediments of Artificial Hvdroe Accumulation Mavrovica

and Orelska Eeka, Eastern Macedonia

TemER MeTATH ¥V CeIEMeITHEMA BEIITAYES aEyMynanaje Maspornma 5 Opelcka peEa,

HeTo9Ha MagegoaHEja

OrcE Spasovser’, Juroa Ristowva? & Trarce Mmev?

Abstract. The city 5. Miliole & a basic msowrce for water-sepplying & using the “Mavmovice™ bydro accuzomlatica.
There & a wery serous queston assaried about the quality of water, actmlly e possability for chemical oo other kind of
polletion. The msearchers from geologal-chemiztry and ecclogical aspect are showing the potential posstbilities for
anthropogenic contamination of the biv-snvironments (wrater, sofl and sediments) o the area. Mors axarsnations whers-
2 the precemca of the beany metals in the watr and the wedimonts from the Masrovica bydre accermiation are not made
jut. For dewrozining the contest of the beavy metals @ the slime-sediznsats from the abore meotiooed acommalaticn, ther
o samples zien fom the sedmseats and there 2w concsntmaiions of the following groep of slements faced: bn, Fe, Al
Zn, P, WL Cd Cwu Cr, Ag, As and Co.

Ths resnlt gained are thowing increased concextrations in the sedinsenrs of all of the analyred sloments.

Ky words: Hydro Accureslation Marovica, Orelika Felo, Heavy Motals, Sodimemts, Maxireem 41lowed Concen-
trations, AES-ICE

Ancrpart. Jepopsn mrpop cesbrepima macens Cp. Hmeors je seyuyzemja Maepoemrma. IToctojr 2peo oz-
frnon DTAMme ERAMETETA ROTS, OFEOCHO MOTFREOCTE 23 TEMEjrEs IuE gpyre spere 2arabema. Hetpawemams
08 TSCEDIIED-TEMECECT K SEAT0OIEDr ICIAETS TOENTY]Y SoTEESE)atEs MoTyIEocTE SETpomoreDs 0T an-
Eanzje GEr-oEpyRema (B0, FEMLENTE ¥ CcegEsemuTa) § Toj obmscrE. JeTinaw)l ECONTERGES OPECyCTRES
TEOIEWT METATS ¥ ROTE B CETMMeETEN X3 axyuymanmje Maopossms jom yeex macy ppme=za. 3a ogpehmmames
CATPUCAj] TATIETY WeTAND ¥ MYy Y TOMeTyTe SCyMYIATE|S F26TE Y VI0pIE B EDECTI TORIDe EommeaTpamaje bin,
Fe, Al Zn P, Mg, Cd, Cu, Cr Ag, As meo = OO,

Jofmjesn prayETaTe ooEazyjy DoechaTy EOEMESTPETE]Y CE9T ASQTHREPISET ETAMEEITd ¥ COTMSETTING.

Exywme pemn: Axyuynaagja Maspoenge, Opences pexn, TeImm MeTaOE, ComesaTn, mjReha gozpomems

EomeaTpanja. AES-ICP.

Introduction

Exiztinz water respurce Sv. Mikole momicipality is the
artificial bydre accumnlaton “Mavrovica”, which is placed
on the mver Mavrovica. In the above mentioned hying
accumation the water from the following rivers are: Oral-
ska reka, Makreska reka and Eisalica.

Becansze of more of the confamination of the sediments
with heasy metals, thers is research made of the slime-sad-
iments in the foundadon of the memtoned acoumulation

and the mver-sediments that we consider will gve addition-
al information’s - of which compeosnts were transmitted
with the water flows.

Exploring the sediments iz discovermz slements and
subsmances with non~organic or orgamic, naharal or artificial
arigin, showing the level of their concenrations in the
wazr, the locatons they can be found oo, and the condi-
tons under what those elsments ar substances ars.

Some of the previous shadies of the heavy memls in
waner and sadiments in the area of interest were performed

| Thie “roce Delchen™ Univeristy, Faculty of Nateral and Toechmical Bcisnces, Goos Delcher B9, 5gp -2000, R Macedomia. E-mail:
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Takla 1. The comcentration of the analyred slanwnts in the samples of sediments and standards

OpicE Smcsovec, Tuiiia Bisrowe S Tooos My

the hydro accumnlation are taken

in (%, mglkg) with shovel from the botom of
the hydre acompulafion The re-
| mst | msz | e | msd | a5 | omsl | oRsa | s sulis of the chemical examinati-
e ons are Ziven in fable 1.
Al 3Bl 414 |66 | roes | a0z (a7 |em |es mji ;Tmméfgmﬁ
Siamd. | 026|026 | 026 | 026 | 026 | 16 | 026 | 0.6 . m“&'%m .
Mn 0l 003 | oos | 014 | eos | ma7 | w1z | waz mm“mi. A fandard
Staml. {1, {1, .04 N4 (NNt i T I X
Fi ' B .56 | 437 | 208 | 498 | 5.5% | a7® The results shown in fable 1
Samd. | 139|139 L s [ e (e [ae e Ewﬂ’ﬂ] T"]’mﬁ
Mp'kg muach bigger concentrations con-
As 1019 | < 1728 | 1381 | = - 1,447 cerning weed standards for con-
Smmd. | 1.1 L1 11 Ll Ll 1 Ll Il cenfrations of the same slement
Ax 00 |oe | o | oz | <l 135 i sediments.
Samd. | 049|049 | 049 | 049 | 049 | 049 | 049 | 049 The biggest concentration is
i 93.731 | 175551| 72874 | Ba073 | 45.5 | 97457 | 113.045] 97.653 chown in samgle Ors-1 (£.177°%).
Siamil. 2.4 e L] oA L] a4 L] og and the smallsst Enl:lIEl:ﬂ:mim:lplE
Cr TH 1G5 | LSO 18K| 6347 | 74008 | 46316 | 92682 | W95 | 855540| a5 (3,026%) The averame con-
Stamd. | W00 |00 | W0 | w8 | ko | we | ko | oo -
Fn HL AR5 | T &4 T1LIRI| T ATT I, TER R T .E57 | TIR323 Tt can be seen that the content of
Siamd. | 225 | 235 | 225 | 223 | 235 | @3 | 235 | 123 maneaness is higher, compar-
Cu IR0 | 3905 | ITs20 | SERAD | RIEE | 408 | 3RS | 34362 ﬁm mmmmc[m
samd. | 175|175 | 175 | 175 | 175 | 175 175 | 175 trations for sediments (Table 1),
l:"h L] ||'1|3 I s 2 17 9ad zﬁ 2l:|| :I "J'!: 4 ‘-'ﬂl | f 85 :l'l I II'EI.E b]ggﬁt EﬂII:EI:I:Irﬂ.ﬁ.l]I:I |5
Hﬁiﬂ- Iﬂﬂ II:I:'| 'II:IF |||:1 IIF'I'- ||l':‘- ||'l:'5 mﬂ I:IJ.S!.I:I].]]].E CIE-—I.FIh.El‘E
i AT 4477 4 =7 5K 2605 aillAS T.TTR EOHH n. |5 Dl?jﬁl. !ﬂli ﬂlE h"EE-T COT-
saamil. ] nx [ s 2 (1! 2 12 (1 Bt in E-Hﬂl]]h Ws-5 where it is
Co 17210 | d093h | 18144 | 254H8 [ 11674 | 36387 | 24,352 | 202302 0082 %,
Siamil. 141, 1k Jiadi i i LRI} Tk k1 [ISE L} Waripmm alowsd concsnma-
dons of the manganess in the se-
diments is 0.040 %%

by mumerons researchers such as Seazovarr & Dokews
(007, Mmcovskr & Seasovsn (2009), Srasovsr & M-
TREV (20097, Spasovso & Daseoy (20049)

Methodology

The collaction of the samples of the sediments iz made
with help of 1itle shovel from the 24 cm of the sediment
The in appropriate plastic tags and it is properly marked for
further processing.

The preparaton of the samplss of the sediments is in 3
phases: drving, seeding and dizselving

The analysis of the samples of the instrument ICP-AES
was done I the labaratory of the Minine-zeological facal-
iy in Stip.

Fesulis and dizcuzsion

Samples faken fom the mver sediments, as well as the
slime-zadiments are from the Mavrovica hydro acoomula-
don

The samples of sediments are aken neght from the flow
of the mver, where the water & slow. The sediments fTom

Averape content of the manganese in the samples is
01114 %

Increased concemfrations in iron are present in all the
samples. Bigpest comtent 5 seen n sample Ors-3 (3,56 %)
and lowest concenimation in sample Ms-5 (2037 %2). The
average comtent of oo io the samples 15 3.7800 %%

According fo the results given in fable 1 it can be con-
claded that, the nicke] is showing in all the samples in a lot
bigzer concentrations comparsd te maxionm allowsed s@n-
dard content.

The biggest content is shown in sample M:-2 where is
155551 mepke. and lowest concenfmation in sample Ms-5
(455 mzkg). The medium comtent of nickel in the samples
is 97633 mzke.

Biggest concenfration of the chrome is shown in sample
M2 where is 150,188 mg kg, and the smallest concenirat-
oo i35 shown in sample Ms-3 where 1= 26216 mzkg. The
average content of the chrome in the samples is 85334
mgke

According fo the results given in f@ble 1 it can be seen
that the content of zinc is moch higher compared o the con-
tent of znc given with the standards for sediments

The biggest content of Zine is determinate in the ;ample
Ors-1 (29 211 meks), and the lowest content of zine we
have in the samples 7233 mekg.
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The bigzest conceniraton of the cuprim is presant in the
sample Ors-1 (42,156 mzkg), and the smallest conteni we
have in the sample Ms-5 (19.23 mpke).

The maxinvom allewsd concentrations of coprum mn the
sedmentz is 17.5 maks.

The average confent of cuprum in the samples is 34.248
megke

From mentioned in table 1 i can be concloded that the
contznts of this metal alse are higher compared to maxi-
o allowed concentrations.

The maxinvom content of l=ad (plumbum) is seen in the
sample Ms-4 and it is 38 84 mz'%kg, and the minimum con-
centration is in the sample Ms-1 and it is 16.073 make.

The averaze content of the lead (plumburm) in the sam-
plesis 202 mz'kz. The results ziven in rable | according to
the comtents of cadmiom, it can be seen that the content of
cadmyium are highsr compared to maxinvm allowed con-
centrations for sedinvents.

The bizzest contents are in the sample Ors-3 (7.778
mgke), and the smallsst contents are in the sample Ms-5
(1605 mzkg). The average comtent of cadmiom in the
samples is 541 mgke

The cobalr, like the other elements is showing higher
contents in the sediments compared to its confents in the
standards of 2MOAA

The bigzest comtent is fnmd i sample Ors-1 and it &
26387 mz ke, and the smallsst content is in the sample Ms-
Sanditis 11674 meks.

The averaze value of the cobalt in the samples is 2025
meke

The shown data for the contents of the heavy metals m
the sediments from Crelska reka and Mavrovica acounmla-
tion ndisputably indicate of their bigger contents conparsd
to the standards of WOAA These mcreased contents of
heavy metals in the sediments are dus to their peochemical
characteristics. Mamely the measured pH walues of the
water frop Orelska reka are in the limits of 398 to 6.28,
and in the Mavrewvica acoumulation they are in the limidts of
6.9 to 693 and in the condifions for pH values lowver than
the meazared o 15 disposed redocmg of the heavy metals
and their concentraton in the sediments. This kind of think-
ing is confimuing also with the fact that the examined haawy
mefals n the water Tom the ressarched area are m a lot
smaller confents compared with thelr maximom allowsd
concenirations in the drnkins water.

Concluzion

Accerding all the dafa cellected before, concemins the
atfinade of the heavy mefals mn the sediments in the nver
Mavrovica and the Mavrovica amtificial acounmlation, that
were the subject of shady, the following conclosions can be
carried oat:

Existing wafer respurce io Sv, Nikole pumicipality is the
ariificial accummlation “Mavrovica™, which i= placed on
river Mavronica, fom which the water & used for water
supplving fior Sv. Mikaolz, In the above mentoned acoonma-
lnton the water fom Orelka reka, Makreska reka and
Eiselica are nimning in.

The researchers from zeolomcal-geochemical and eco-
logical aspect are showing the potential possibilities for
naroral (naturally increased concenmations of cermin ele-
ments) and amthropogenic (mcoreased confents of cerain
elements provocated fom the people’s activides), contam-
ination of the big-emrironments (water and soil) in the arsa.

Arcording the results that are zained from the analyzes
of the samples taken from the sediments from Cralska reka
and Mavrovica brpdro accumnlation it can be conchaded that
heavy metals are recording cenam enlargement compared
o marinmm allowed concentrations for heavy metals in the
sediments. The silver is the only ons met] that shows lover
cootents fom maximom allowed concentrations in the
samples Ms-1, Ms-5, OFs-1, OFs-3.

The reasons for increased concentrations of the metal in
samples aken from sediments are different, their amihads,
the conditiens and gealogy of the researched arsa, pH and
r=doks potentials of the emvironments that are l=ading fo
deposition, sedimentation &ic.
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