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HEAVY METALS IN THE WATER OF HYDRO-ACCTMULATION MAVROVICA -
EASTERN MACEDONIA
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'Faculty of Natural and Technical Science, GoceDsloev University, GoceDelcev 80, ME-2000.
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Abstract

In thiz paper the rezults and conclusions frem the rezearches of the pollution of the water with
hemvy metals in the draim-bazin of Mavrovica hydro accumulation are given. With our analysis,
there iz an gffort made to see the real conditions in the examinated area, and to determine the
position of prezence of heavy metals in the water of the above mentioned accumulation. The
samplez of water were taken from several places from the hydro-accumulation, and the zame are
representative and suitable for the condition of the area. The analyzis of the taksn samplss was

made in the frames of one sequence of analhzis gf the instrument Atomic emiszive spactromeny,
with inductive harnezsing plasma (AES-ICP). From the last examinations of contaminated areas,
as our area of interesi, we can notice that the following group of elemeniz should be kept track
af- Mn, Fe, Al Pb Zn, As, Cd Cu Ni, Co, Ag, Cr, Ii with the pozsibility of several elements thar
will show higher concentrations of MAA (maximum allowsd amounts).

After the analyzis and interpretation of the data, the aszumptions were confirmed for increased
values gf the following metals: Al Mn, Fe Zn Az, Cd Cu.

Increased concentrations of some gf the metals very qften were several times above the
maximum allowed concentrations.

Eeywords: heavy metals, pollution, AES-ICP, hudro-accumulation, Mavwovica, increased

cofcantrations, watar, marmum allowed concenfrations.
Introduction

The pollution of the living environment in the past several decades 15 a subject on whuch 15 grven
minimal attenfion, but n the last few wears this subject bhas pnonty meaning From hg
mmportance 15 the problem for the presence of the heavy and toxic metzls 1mn the water. It 15
necessary to appomt the presence of the metals — contanunates i the donking water. Actualizing
this question 1t must to be appointed that water supplyving with dnnking water 1n SvetiNikole
the last penod 15 done exceptonally trough hyvdro-accummulation Mavrovica

Because of the suspicious quahty of the water from the above mentoned accumulabhon, m 2003
an act was brought out for forbidding for usage of the water from this accummlation as a dmking
water. Having 1n mmnd this fact, the necessity of one more studious analysis of the quahty of the
water from the accumulation has showed.

In the nearby swrounding of the above mentoned area there are numerons agneultural surfaces,
that are used for manufactuing different agncultural cultures. Past umweshganons from
geclogical-geochemucal and ecologmcal aspect are showmg the potential possibilities for natural
polluhon m the exanunated area. Even more sigmficant reason for accomplishing this theme are
more and more ngorous legal measurements for the quahity of the hving environment i whach
the people from this regmon live, stay and work.

In the studving of the chemweal and geochemical charactenstics of the water from hydro-
accumulation Mavrovica and 1t's near smroundmg a small number of explorers have taken part.

Takerime, March 095 g 115 1077 1080
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The data base that are concerning the problems that are the subject of this examinations can be
appomted 1n the thems of Spasovski and others [89,10], Rakicevic and others [7],
Cuzelkon=ki[3], Karajovanoiic and others [5-6], Dunnirdjanov and others [4].

The space that was a subject of the research embraces the area of hvdro-accunmmlation Mavrowica
whuch 15 placed about 4 km North-east from SvetMikole. (Picture 1)
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Ficrure 1. Map of Republic of Macedonia with specified location af the researched area.
Marterial and method:

In the frame: of the foreseen nvestigations, there are bazic field actmates done. that are
consisted of preliminary following of the field with topographic determunations of the pomts of
appropnizhon, and determmnation of the profile hines 1n whach the water samples will be taken In
the frames of this phase the field that embraces the space of the mentioned accumulation was
cultivated.

The starting phaze of the deternunation was consisted of taking samples of water from the above
mentoned pomts. Takmg the water samples was from the omddle of the accummulation m
appropriate clean plastic dish (plastic bottle of 1 1). It 15 necessary to mention that dunng taking
the samples from the water, thewr filiration 15 done at the same time, trough filbahon trough flter
paper with width of the holes of 45 pm.

Before closing the dishes acidifying 1= done with 0.4 ml from 507 mine acd (HNOs). This
measure of caufion 15 done to prevent deposiion of the metals on the walls and in the bottom of
the dish Takmg the samples was with exact determunaton of the pomts of determination with
the help of topographic map in proportion 1: 20 000. The laboratory examunations are consisted
of analv=1s of taken samples with the method AFES-ICP and inferpretation of the gamed results.

Jahoring, March 095 pp J 1% 10775 1091
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Picture 2. Look of the kydro-accumulation Mavrovica

Reszults and dizcussion

In the frames of the foreseen exanmunations the samples from the water from the penphery and
the muddle parts of the accumulation were taken.

The results gamed for the contents of the heavy metals in the water from hydro-accumulation
Mavrovica are given mn Table 1.

To get more complete impression for the concentration of the analyzed elements mn the water
samples taken from hydro-accumulanon Maviovica, 1n the further exammations wall be
thoroughly presented and commented the data gzined wath the exanunations.

In the same table the standards for the content of the analyzed elements in the water are Ziven.
with aim to compare the gamned results wath the standards.

On the base of the data shown in Table 1, certamn notes can be miven for the presence of the

certam heavy metals in the water from her influents. and also an opimon for the reasons for the
causes that contmbute for the increased contents of the certain metals.

Calcium — m the samples taken from the hydro-accunmlation Mavroviea 15 shown in contents
lower than maximum allowed concentrations. Highest values for calcium are consisted m the
sample Mv-3 (77.16), and lowest values we have in the sample Mv-1(64.10)

Magnesium — unhke calaum m all the samples 15 shown 1n amounts lower than maximum
allowed concentrations. Highest values are consisted m the sample Mv-3 (18.33 mgz/1).

The data for the won (Table 1) are showing its small presence i the biggest number of the
anzlyzed samples and values lower compared to maximum allowed. In the samples Mv-2 and
Mv-3 the won 15 shown in higher concentrations (0.074 and 0.056 mg/1) but anyway they are
lower than maxamum allowed.

Aluminmum presents biggest contaminate of the whole examunated arez. In the samples of water
taken from the hydro-accumulation dunng the examination. the values that are zamed are higher
than maximum allowed concentrations.

The values gamed for the aluminum in the samples from the water from hydro-accumulation
Mavrovica are moving mn the linits from 0.51 mg/1 (Mv-1) to 0.72 mz1 (Mv-3).

Former examinations made for the content of aluminum n the sedmments, has shown values
higher 100 times, which shows that the level of the aluminum presence in the researched area 15
high but because of its geochemucal charactenstics and pH of the water, the same 15 sediment.

Jahorima, March 09 to 11, 2011. 1092
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Table 1: Concenirations af hemy metals in the samples gl water from ipvdre-accumulation Mmrovica
and srandards i (med)

Elements Oznakanaprobite Sredoavrednost

Mv-1 | My-2 [ Mr-3 | Alv-4 | My-5 5r
As 0078 | 0.005 | 0.005 | 0.008 [ 0.005 0.028
Stand 0.05 0.03 0.05 0.05 0.03 0.05
be 0005 | 0.005 | 0.005 | 0.005 [ 0.005 0.0057
Stamd 0.01 0.01 0.01 0.01 0.01 0.01
Ag 0001 | 0000 | 0002 | 0001 | 0.002 0.0025
Stand 0002 | 0002 | 0002 | 0002 | 0.002 0.002
Al 0.51 0.53 0.72 0.57 0.52 0.574
Stand 0.5 0.5 0.5 0.5 0.3 0.5
Ca 6410 | 7196 [ 77.16 | 6623 | 6639 69.863
Stand 200 200 200 200 200 200
N1 0005 | 0.005 | 0.005 | 0.007 [ 0.005 0.007
Stamd 0.05 0.03 0.05 0.05 0.03 0.05
Al 0.001 | 0.001 | 0.06] 006 | 0.001 0.002
Stand 0.05 0.05 0.05 0.05 0.05 0.05
Fe 0.0069 | 0074 | 0.056 | 0010 | 0.007 0.0429
Stand 0.3 0.3 0.3 0.3 0.3 0.3
Cr 0001 | 0001 | 0OO1 | 0001 | 0001 0.001
Stand 0.05 0.03 0.05 0.05 0.03 0.05
Az 1467 | 1700 | 1838 | 1538 [ 1518 17.836
Stamd 150 130 150 150 130 130
In 0004 | 0005 | 0.006 | 0003 [ 0003 0.006
Stand 0.1 0.1 0.1 0.1 0.1 0.1
Cu 0002 | 0001 | 0.005 | 0002 | 0.003 0.0041
Stamd 0.05 0.03 0.05 0.035 0.03 0.05
Ph 0005 | 0005 | 0005 | 0005 | 00019 0.004
Stand 0.1 0.1 0.1 0.1 0.1 0.1
Cd 0001 | 0.001 | 0.001 | 0.001 [ 0.001 0.001
Stamd 0.0001 | 0.0001 | 0.0001 | 0.0001 | 0.0001 0.0001
Co 0001 | 0001 | 0.001 | 0001 [ 0.001 0.001
Stand 0.1 0.1 0.1 0.1 0.1 0.1
pH 6.93 691 6.92 691 6.93

The Zinc does not presents contammmate of the researched area. The values gamed for the zmme
(Table 1} are confimung 1t= presence 1 the researched area, but thev are sigmficant lower
compared to the maxinmm allowed.

Manganese 15 seen m all of the analyzed samples from whach mn 3 (Mk-1, Mk-2 and Mk-3) wath
lower values, and i 2 samples (Mk-3 and Mk-4) with values higher than maximum allowed. The
gamed vales for the manganese durng the research are confirmmg 1ts presence mn the area.
Nickel, cobali and cadmium are seen m all of the examimated samples, but with values lower
than maximuom allowed concentrations.

Cuprum, plumbum and chrome are seen m all of the exanunated samples, and are m
concentrations lower than maxmmum allowed concentrations and don’t represent contaminates of

the studied area.

Takerims, Masch 09 iz J 1% 1911 1083



IT fnrermarional Congress “Engimesring, Ecology and MWarerials m the Processing Tndusirye™
IT Medunarodni Kongres “Inenjersivo, ekologiia i materijali u procesns; imdustriyi”

Concluzion

Accordig the results that are gained from the chemncal researches, for the contents of the heavy
metals in the water from bvdro-accumulaton Mavrowica, it can be concluded that a certamm group
of elements (Al Mn Fe) m most of the examinated samples are gained values hgher than
maximum allowed concentrations, other group of elements (M1, Co, Cd, Zn) are seen m lover
concentrahons but stll close to the standard values, and third zroup of elements (Cu, Pb, Cr) are
showmg mmch lower values than maxymuwm allowed concentrations. Swrveys mdicate that there
15 a law of the dismbuton of element contanunants. or thewr confinuous meomtonng and
gradually mereasing 1 some samples. This way of matching element contaminants mdicates
presence of the analyzed elements in the water of the hydro-accumulation Mavrovica.

For the concentration of metals m the water mfluence has the geclogical composihon of the
studied area, geochemucal charactenstics of the elements confanunants, as well as pH and Eh
factors.

The presented findings and conclusions are based on a relatively small number of examinatons
(total of 5 samples of water) but anvway reflect the presence of a cerfain zroup of elements
contanymants. The obtained values for examinated elements muhate a pumber of problems
(examunaton of the watershed area of the hydro-accunmlation Manrovica, momtorning of the
water 1 different fime penods, examming the muneralogical and chemmcal composihon of the
mrunurmtﬂ:mughwhmhﬂ:enmnmgmt&rbpasﬂngj n order to understand the source of
contanymation and the impact of the elements contamminant= on the lvang environment.
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