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ABSTRACT

In this research, we investigated the pollutiorhe&vy metals that is released from power plant€asfova in two
seasons: summer and winter time. The elementsviirat in focus of the study are: As, Cd, Cr, Cq,Me, Ni, Pb
and Zn. The study was concentrated in Sitnicé Risarface water, groundwater (wells) and soils arduthe
region of TC"KOSOVA”". The concentration of metafsthe surface water and underground water in wieter
season are; Fe 0.19 mg/l, Mn; 0.258 mg/l, Pb; 0.1dg/l and Zn; 0.238 mg/l. In the summer seasoe, th
concentration of heavy metals is increased, espigdiar; Co, Fe, Mn, Pb and Ni.Based on the results that we
obtained, compared with international standardsmsoof the elements are in high concentration, ntbian
maximum permitted allowed in both seasons, in arewsry sampling point. While, metals; Cd and O
permitted levels of concentrations as allowed lgrimational standards.
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INTRODUCTION

Results show that includes the representative sththe environment in the area of power plantséi@"”. The
study object is Sitnicé River, delicate river tpasses near coal power plants of Kosova. The fottise study is
the surface, groundwater and the soil samples drpawer plants of Kosovidt is a known fact, that over time, the
amount of dust particles, rise from the stacks @wedamount of ash, distributed by wind, contamidatere the
environment with heavy metals [1h addition to this, coal exploitation activity esw materials for power plants,
digging excavators, transfer conveyor, separatigiore combustion process and storage, are soufgesllotion
with dust and particles coal in air, water and landace around power stations [Zhis can be deduced from the
fact that waters are polluted and without any ictipa and consequently we have systematic degmadafiwaters
without an effective system of management and ptiote [3].Small amounts of heavy metals may be sgag/ for
health, but in increased quantities can cause acutkronic diseases Discharging waste water, paeetasily into
underground layers, transferring different pollisaand heavy metals, which the plant absorbs amgsahem into
food chain.[4]. On the grounds that, coal has heamstal content, which becomes more concentratethén
combustion and knowing also the potential actigifyKosovo’s power plants for more than thirty yeafspower
producing, these complexes have made uninterrypbdtion of air, soil, surface water and grourader. The
level of concentration of heavy metals in landfétsatified represents a major troubles for thelipyb]. The impact
of pollution from these energetic complexes, reacdeveral kilometres, however, we focused in thezdon most
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affected by this pollution, such as Sitnicé rivewhich traverses the lengthwise (horizontal poitiof these
territories, carrying with them the general polbutj of all types, exceeding the regional and |IbcaindariesDue to
the fact that, power plants in Kosovo are coaldfiomes, and by burning fossil material such astbgnhey leave
waste ashes in landfills, tons of polluting pagcin air, the residual in the soil etc., presentive reason why these
lands around Kosovo power plants should be cagefuid frequently studied. Continuously monitoringakles to
take appropriate steps with existing methods, tleggntion and elimination of environmental pollutjavhere the
contamination will not be a permanent risk to petphealth and living organisms in general [6].

As we know heavy metals are not degraded pollutantthey have deposit by the time in soil [7].
EXPERIMENTAL ACTION
2.1. Study zone

In the figure below (Figure 1) there is presentachgling points along the river Sitnicé (Vragoli tiee village
Gllavatin, in Fushé Kosova municipality); grounderasampling points and soils sampling points dh&se zones.
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Figure 1. Schematic representation of sampling pota

The samples were chosen from surface water, groatedvand soils farmland-wasteland. The samples tedoen
from the discharge tube, ash dumps etc., pollutad TC"KOSOVA”. The goal of the study is the detération of
heavy metals, whereas sampling was monitored irsg@son times; winter and summer of 2014.

2.2. Sampling procedure

Samples were picked carefully choosing coordingiesigh GPS (Magelan). Water samples were colletted
polyethylene bottles (PVC), in the quantity of tiiters. On the sampling points we immediately tésemperature
and pH. In addition, we also preserve the sampsasgul ml of HCI per liter. For the water treatmeve used
method 3015Soil samples were collected at 15-30 cm depthherdamount of 3-5kg, which after mixing and
divisions were reduced to 1 kg of mass. The saii@as initially were dried in air, and then drieddlectric oven
temperature in 108C to constant weight, then milled in proper dimensiasing. The treatment of soil samples
were done according to method 3052.

2.3. Sample preparation

In addition, water samples were first filtered, ahdn from each sample, we chose 50 ml and platedflon
vessels. In each Teflon vessel were added up Xhladd 5ml HNQ, then we led the samples to mineralize in
microwave digestion. After mineralization, sampigawn from microwave, filtered and then leveledtad 00 ml
with distilled water.

While, for the treatment of soil samples, we idiyiaveighted 3.5 g sample of soil and we placed @flon vessels,

then we added 10ml of aqua for the digestion inrowiave. After this phase was done, we filteredsthples and
then leveled up with distillated water to 5ml.
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2.4. Instrumentation

The samples were digested in microwave digestisteay, berg of typand for the measurements we used different
techniques such as inductively coupled plasma alptnission spectrometry (ICP-OES), atomic absompti
spectroscopy (AAS) and DR 5000 UV-VIS spectrophatten

RESULTS AND DISCUSSION

In the table below (Table 1) there are given thm@iag points details including: coordinates andtudes,
sampling points for surface, groundwater and switgles, the study villages etc.

Table 1. The sampling points, surface water, grounglater and soil

Winter season, January ( 14. 01. 2014); Summer season, June (10. 06. 2014
Aer Wat . Altitude Aer. | Wat Coordin | Altitude
Sample Placeg H | Coordinates Sample Placesg H
P [°cl | % | P [m] P °c | 1°cy | P ates [m]
X =7 505 X =7505
.R.Sitnicé .R.Sitnic &
%o “® 1 58| 50 | 803] 9% 53 | O °®| 241 221| 812] %% 537
V.Vragoli y=4718 V.Vragoli y=4718
880 817
X =7 505 X =7505
S1.SW- River 041 S1.SW- River 020
V.Palaj 5.9 8.0 8.65 y = 4726 532 V.Palaj 246 | 22.3| 8.76 y =4726 532
202 299
X =7 505 X =7505
S1.UG.Water 519 S1.UG.Water 519
Kastriot 59 100 7.60 y =4727 529 M.Kastriot 252 123 8 y =4727 529
132 132
X =7 505 X =7505
S1.Wasteland ) ) ) 028 533 Sl.Wasteland| ) ) 025 533
V.Palaj y=4726 V.Palaj y =4726
460 399
x=7503 X =7503
S2.SW- o
RSinics. | 59 | 73 | 841 %% 530 | SZSWRSINi| 0,1 506| 862 1L 530
V Plemeti y=4729 cé.V.Plemeti y =4729
) 746 736
x=7503 X =7503
S2.UG.W. 140 S2.UG.W. 140
V. Plemeti 5.9 10.02 7.74 y= 4729 528 V. Plemeti 25.4 16.0 7.54 y= 4729 528
777 777
X =7 503 X =7503
S2.Farmland ) ) ) 108 531 S2.Farmland ) ) ) 101 531
V.Plemeti y=4729 V.Plemeti y =4729
772 777
X =7 501 X =7501
S3.SW-R o
o 028 S3.SW.R.Sitni 035
Sitnicé.V.Glla | 4.9 6.6 7.20 y=4732 524 & V. Gllay 26.2 | 20.0| 8.65 y =4732 524
v 26C 25¢

The results in this paper, are presented in talfolan, for each sampling points are presented tlaes of the
concentration of heavy metals in the environmepit; surface water and groundwater.

Table 2. The concentration of heavy metals in watesamples, with ICP-OES technique, winter 2014

Parameters [mg/l Sampling points for surface water and groundwater
S.Ref | S1.SW| S2SW  S3S. S1.UG.W  S2.UG|W

As <0.00z | <0.00: | <0.00: | <0.00: <0.002 <0.002
Cd <0.001 | <0.001 | <0.00: | <0.00: <0.001 <0.00!
Cr <0.002 | <0.002| <0.002 <0.002 <0.002 <0.002
Co 0.021 0.020 0.018 0.021 0.023 0.02
Fe <0.001 0.086 0.097 0.094 0.17Q <0.0q1
Mn 0.174 0.258 0.122 0.104 0.026 0.00
Ni <0.000¢ | <0.000! | <0.000¢ | <0.000% | <0.000: <0.000¢
Pt <0.007 0.117 0.13¢ 0.17¢ <0.007 0.052
Zn 0.164 0.176 0.238 0.188 0.238 0.16§
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In the tables below there are presented the coratiEmt of heavy metals in both seasons: summemamier for the
surface, groundwater and soil samples.

Table 3. The concentration of heavy metals in sasmples, with ICP-OES technique, winter 2014

Parameterg Soil sampling points
[mg/kg] S1. Wastelar | S2.Farmlan

As 87.35 44.20
Cd 1.25 0.26
Cr 190.39 108.94
Co 22.65 22.62
Fe 3008.68 2304.09
Mn 588.66 810.67
Ni 244.08 126.88

Table 4. The concentration of heavy metals in watesamples, with AAS technique, winter 2014

Parameterg Sampling points for surface water and groundwater
[mg/l] S.Ref. | S1.SW| S2.SW S3S\W SLUGW S2.UGW

As <0.002| <0.002| <0.002 <0.00p <0.002 <0.002
Cd <0.002| <0.002] <0.002 <0.00R <0.002 <0.002
Cr <0.007 | <0.00: | <0.00: | <0.00: <0.00Z <0.00:
Ca 0.02( 0.02¢ 0.02( 0.02¢ 0.027 0.02¢
Fe <0.002 0.08 0.09 0.0.8 0.19 0.06
Mn 0.18 0.21 0.15 0.12 0.02 <0.002
Ni <0.002 | <0.002| <0.002 <0.002 <0.002 <0.00p
Pb <0.002 0.12 0.14 0.16 <0.002 0.05
Zn 0.2¢ 0.22 0.2¢ 0.2C 0.3C 0.1€

Table 5. Concentration of heavy metals in soil sanhgs, with AAS technique, winter2014

Parameterq Soil sampling points
[mg/kg] S1.Wasteland S2.Farmland

As 80.20 42.30
Cd 0.98 0.22
Cr 186.14 110.17
Co 20.82 21.2¢
Fe 2620.8° 2201.2!
Mn 540.64 780.09
Ni 212.26 130.43
Pb 170.06 68.12
Zn 306.22 130.03

Table 6. The concentration of heavy metals in watesamples, with AAS technique, summer2014

Parameterg Sampling points for surface water and groundwater
[mg/1] SRef. | SI.SW| S2S.W S3.S.\ S1.UG.W  S2.UGlW

As <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Cd <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Cr <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Co 0.019 0.032 0.030 0.026 0.027, 0.03
Fe 0.032 0.134 0.212 0.208 0.260 0.065
Mn 0.12( 0.18¢ 0.157 0.14¢ 0.01¢ 0.00¢
Ni 0.012 0.016 0.016 0.014) <0.002 <0.00p
Pb 0.00 0.078 0.114 0.094 0.00 0.044
Zn 0.22 0.24 0.23 0.21 0.21 0.18

The river Sitnicé, except the extent of the contetion of the areas covered by the grace of enmissfoom
chimneys, there is also present the pollution tleates from the ash dusts, landfills and coal diusta separations
wards, which come out from wind and dissolve fraime flushing of atmospheric water. Values and izl
techniques used: ICP-OES, AAS and spectrophotondtelIS, indicate that the contamination of the emt
approaches the first and second degree of watdity] According to the standards developed byNtieistry of
Environment and Spatial Planning of the Republi&ofovo, water parameters are increased in theseszonder
restrictive allowed values, which can be discharged water, or public sewage network. The resthit were
obtained for water in winter season — January ¢t&band 4) , show the presence of metals, sucle;a8.19 mgl/l,
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Mn; 0.258 mg/l, Pb; 0.174 mg/l and Zn; 0.238 m@gkferring to the furthest sampled point, it reffea normal
concentration of analyzed elements. From surfadenrgia(tables 2 and 4) , in January (winter tinkg), sampling
point (reference point); S1-UG.W; S2-UG.W; S3-UG.?yminate metals; Co, Fe, Mn, Pb and Zn, whereas in
groundwater the presence of Fe, at the point S2AUIG.not detected. In soil analyzing, which refersesults from
table 3 and 5, concentration of some metals areased (S1-Wasteland- Table 3): As; four times,3@3; Ni; 4.8,

Pb; for three times and Zn in small increments.a&i#e€d and Co, are in permitted levels of concéotia.

Table 7. The concentration of heavy metals in sasamples, with AAS technique, summer 2014

Parameterg Soil sampling points
[mg/kg] S1l.Wasteland S2.Farmland

As 75.2% 41.1:2
Cd 0.86 0.23
Cr 142.07 84.18
Co 32.10 28.66
Fe 2620.30 1892.40
Mn 420.13 534.08
Ni 244.0¢ 126.8¢
Pb 155.11 54.09
Zn 280.12 98.28

Table 8. The concentration of heavy metals in watesamples, determined with SF DR 5000 method, summ2014

Parameters Sampling points for surface water and groundwater
[mg/1] So.Ref. | S1.SW| S2.SW S3.SW S1.UGW S2.UGlW

As <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Cd 0.024 0.011 0.010] 0.016 0.052 0.012
Cr <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Co 0.022 0.026 0.034 0.017 0.026| 0.01
Fe 0.04 0.24 0.48 0.34 0.22 0.14
Mn 0.14 0.16 0.16 0.15 0.02 0.01
Ni 0.020 0.025 0.023 0.019 <0.002 <0.00p
Pb <0.002| 0.080 0.093 0.091 < 0.00R 0.036
Zn 0.21 0.22 21 0.19 0.23 0.18

Table 9. The concentration of heavy metals in saslamples, determined with SF DR 5000 method, summe014

Parameterg Soil sampling point
[mg/kg] S1l.Wasteland S2.Farmland

As 74.02 40.15
Cd 0.79 0.3
Cr 126.11 88.09
Co 33.1 30.14
Fe 21404 1788.7
Mn 390.41 510.13
Ni 228.36 132.41
Pb 157.02 58.18
Zn 268.2 87.91

While, the sampling point point (S2-Farmland), dshexceeded the allowed permitted values, the otrati®ns in
of metals are as followed: As; for twice, Cr; twiddi; 2.5 and Pb; with concentration exceedingtini®s. Metals
Cd, Co and Zn, are in permitted levels of concgiaina. In the summer season, (June), for waterrehelts from
table 6 determined with AAS technique, and the saamples from table 8, determined by Spectrophdiemtdy/-

VIS, we can conclude that there is an increasefconcentrations of heavy metals such as; CoMiRe Pb, Ni
and here is showed the presence of Ni, since éaston, was not detected.

In June (summer season), the presence of Fecinicentrations; 0.26 - 0.048 mg/l in sampling p&R&-SW, Mn;
0.16 - 0.18 mg/l in sampling points S1-SW and S2:$W; 0.093-0.114 mg/l in S1-SW and S2-SW sampling
points; Ni; 0.016-0.025 mg/l, S1-SW and S2-SW imgling area of study, Zn with concentration; 0.0240mg/I,

in S1-SW and S2-SW. Also, in this season of meinity metals; As, Cd, and Cr in surface waters gnogdindwater
are not detected. For sampling at June, the asabjghe soil sample, which we refer to resultsrfriable 7 and 9,
the points (S1-Wasteland) and (S2-Farmland) ,wee lize presence of all heavy metals such as; AsCE€dCo, Fe,
Mn, Ni, Pb and Zn. According to the standards faaximum permitted levels, discharging and distidutof
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pollutants in the soil, compared with table 3, wavénincreased concentrations at the point S1-Wagtelas the
following: As; 2.2, Cr; 2.8, Ni, 4.4, and for, PB;1 times more than is allowed. According to thendtairds and
elements; Cd, Co and Zn, are permitted levels atentrations. While the point S2-Farmland, haveseged the
allowed values, the concentrations of the followmgtals: As, for two times, Cr; 1.6, Ni; 2.5 and, R.1 times
allowed concentration. Elements that do not ext¢eedllowed concentration are Cd, Co and Zn in &2dfand.

CONCLUSION

In the surroundings, near "Kosovo" power plantsis ivery obvious the potential pollution with: GONOy, SG;,
ashes, different other hazardous contaminantsréhedse from burning of fossil material, in thase-coal. With
our experimental research, we can conclude thatrémsence of heavy metals such as: Pb, Mn, FedNEZarin river
surface water and underground water (wells), hasacoinated the water up to the second degree téymsllution.
Also, the analyzed soil samples, exceeded the marimlowed concentration, comparing to the intéomeatl and
national standards concentration, where the con@ion reaches the high degree of pollution, pagsshe
maximum allowed values. The toxic elements enterttbdy mainly through water, food and air, therefor the
near future; Kosovo power plants should intervendesigns of new filters, according to Europeandziads. Also,
should minimize the capacity of the power plants thurn the fossil fuel and to make the other alitve sources
of energy that can orient in the environmentalnfily such as; water, wind, bio energy and solargne
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