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ABSTRACT

Determinate the concentrations of heavy metals in the soil of the factory yard, agricultural and factory lands around of this site and
wells in this yard, which are used in technological processes in the factory, the SAA method on May 2013. Determined elements
such as: Pb, Zn, Cu, Cd, Ni, Cr, Fe and Mn, in three sampling points that land, two sampling points that the land left fallow in the
courtyard of the factory, where it was a dump of material wastage, which had they remained there after the technological process
and a site-sampling of working land (planted), which land planted every year and was not farther than 20 meters from the battery
factory in Gjilan. We also, we analyzed heavy metals such as: Pb, Zn, Cu, Cd, Ni, Cr, Fe and Mn, in three wells yard of the factory
where these wells used by factories as water for technological processes, during material processing where these wells already, are

nearly surrounded by the nozzle of the factory scrap material.
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INTRODUCTION

actory batteries (accumulators) in Gilan have

produced batteries until the end of the last century.

Production technologies of the factory, after
technological processes, such as waste has remained a
large amount of this material without usable junk away,
where the contents such as trailer is considered to have a
significant amount of heavy metals such as ; Zn, Cd, Pb,
Cu, Fe, Ni, Cr, Mn, etc. Now this plant, its manufacturer
activity has stopped, but the junk material is stored in one
place on the right side of its yard near wells that have
been used for technological processes and land planted
with wheat, no later than 20m visa-line distance to the
object factory. Therefore, the abandoned factory in
question is the source of soil and water pollution, heavy
metals, and we have estimated that the deposited
material are present as elements (Pb, Cd, Cu, Zn, Fe, Mn,
Cr and Ni), in the form of inorganic compoundsl. Remains
of large junk material will have a negative impact on air
pollution, water and soiIH, where the concentration of
heavy metals in landfill represents a major concern,
which is also expressed to the general public’. The
possibility of penetration of heavy metals in surface and
ground waters, lands planted with different crops and
through them up in the food chain are very evident’. So
far, there have been no detailed studies about the effects
of battery factory in Gjilan, the environment and health
of the population of this area. To make such conclusions
would be necessary to make more concise environmental
studies, basic studies, socio-economic and medical.
Therefore to bring real results and more reliable in this

paper, we analyze the impact of residual material landfill
junk, which has shed factory after technological
processes, especially the concentration of heavy metals in
water wells, Wy, W,, W3, in the courtyard of the factory
and also have accurate results derived level of these
elements in the soil around the plant and soil planted
with wheat drawings come with this factory.

MATERIALS AND METHODS

We have done the analysis and evaluation of water and
soil samples, the concentration of heavy metals in these
environments, noting the impact of landfill junk material
in wells within the factory yard, the yard land and land
planted with wheat, we analyzed and evaluated the
concentration of heavy metals in environments, water
and land. Samples were taken over a period of time, from
May 2013 to see the difference in the concentration of
elements in different environments. During the working
activity, the plant has remained substantial amount of
junk material which is submitting testimony in the factory
yard in the southwestern part.

All chemicals needed for the determination of physical
parameters - chemical micro pollutants and parse macro
pollutants water and soil samples were chemical purity.
The method used for the determination of heavy metals
in soil and water environments, has been SAA. Treatment
method of sampling was done in the laboratory of
environmental chemistry and chemical technology, in the
department of chemistry, while measurements and
reading results with SAA technique, were made in
laboratory IHMK. Making and preparation of soil samples
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for chemical analysis was done according to the standards
methods that we found in the literature for the analysis
of soil®. The amount of sample for analysis that we got
was 3-5 kg at each sampling points in different layers of
soil from the 5, 15 and 25 c¢cm in depth of the landfill -
land. Soil samples for analysis and scrap material, taken at
three sampling points”.

The first sample site has been; S;-Earth - yard Factory in
Gjilan, line drawings KSF-barracks, the second sample
site; in battery factory yard, junk landfill material after
the technological process (S,-Land, the F.G, line drawings
Lower village), and the third sample site (Ss-agricultural
land), in samples soil in agricultural land planted with
wheat at the factory yard, line drawings Malishevé village
and turn left to the village Shillové.

Also, water samples were taken in the factory yard wells
which are used for technological processes, 25cm below
the water surface, 25 cm above the bottom and a layer of
middlemen in the above mentioned wells in three
sampling points, (considering that wells at this time, have
been nearly exhausted, perhaps not in use).

The first sample site ; (S;—Well-,, the cheese factory, the
western part, visa - line with KSF- barracks), the second
sample site ; (S,—Well-,, factory yard, line drawings Lower
village), and the third sample site ; (S3-Well-;, inside the
factory yard, line drawings Malishevé village and turn left
to the village Shillové.

Samples taken from the soil, are prepares representative
samples for chemical analysis, so that the accumulated
dust is mixed and well homogenized and their division
into four parts, the initial amount is reduced to about 1

kg.

This amount is further mixed sample and crush the
oppressor avian porcelain with sieves and sieve in the 100
to 200 mass.

Material advantage is dried at 105°C until constant
weight is transferred to the special container and then
samples prepared in this way were used for further
chemical analysis.

Samples collected from polluted water, some ingredient
can be volatile, diffraction easily interact or ingredients.

For this purpose, during water sampling some parameters
must be measured at the sampling sites or samples
should be stored conservation and at low temperatures
(about 4 °C), and conservation of sampling should be
done by adding concentrated HNO3 to pH = 3.5, and so
samples should be stored in closed containers in a dark
and to use necessary.

Polyethylene bottles are showing better preservation of
the sample before determining the most in traced
elements; therefore water samples were taken in
polyethylene containers.
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Analytical methods of determining the elements require
that samples be in the form of aqueous solution.

During digestion of the samples should be careful that:
samples digested quickly and fully, not to loss of sample
by evaporation or adsorption on the walls of the
container and eliminate sample contamination from the
reagents used in the process from progress digestive.

Most digestion of the samples, based on the use of
inorganic acids in the mixture as a solvent.

During melting, the sample digestion with sodium
carbonate, the mass of melted obtained after cooling,
treated with hydrochloric acid and the solution dries up in
the dry.

Dry residue is added to distilled water to 50 ml.

For digestion of the elements in the soil, in order to
determine heavy metals, we use mixtures of acids, nitric
and perchloric acid (1:4) 0.25g sample scaled ago 105°C
dried and dissolved in 10 ml have mixture of perchloric
acid and nitric acid.

Samples were set in sand bath in digester and are
evaporated until dry.

Then the rest have dealt with 10 ml of concentrated HCI
and diluted to have certain volume, the sample is made
ready for SAA measurement technique.

Usually a part of silicates remains unbelted at the end of
the container which leaves the filtering to avoid having
obstacles in the analysis with appropriate methods.

Also in the water samples for the determination of heavy
metals in the sampling point’s conservation with
concentrated nitric acid.

From the total volume of 1L samples measured at
constant temperature and slowly evaporated to about 10
ml in volume.

Samples with a volume of 10 ml normal flow into the
container 100 ml and after acidification 1 ml of HCl and
mark where the sampling sites are ready for analysis.

Figure 1: Sampling points for soil, waste and water wells
samples.
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RESULTS AND DISCUSSION

Our results are presented in table and graphical form, are
given as arithmetic average of samples analyzed. In three
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Figure 2: Soil Sampling Points
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different sampling points, we have determined the
concentration of heavy metals (Zn, Cd, Pb, Cu, Fe, Cr, Mn
and Ni), in soil and water.
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Figure 3: Water Sampling Points

Table 1: Presentation values of concentration of heavy metals in soil samples expressed in mg/kg

Elements Sample I/SAA
Zn 0.628
Cr 0.076
Pb 0.014
Ni 0.158
Cd 13.71
Fe 0.573
Mn 0.025
Cu 0.196

Sample II/SAA Sample llI/SAA
0.635 0.605
0.081 0.051
0.018 0.015
0.161 0.148
13.06 10.06
0.583 0.521
0.019 0.011
0.189 0.180

Table 2: Presentation values of concentration of heavy metals in water samples in mg/dm3

Elements Sample I/SAA
Zn 0.293
Cr 0.048
Pb 0.178
Ni 0.142
cd 0.019
Fe 0.314
Mn 0.025
Cu 0.248

The large amount of scrap material, has a major impact
on air, water and soil, and is a potential pollutant for
human health. The level of concentration of heavy metals
in landfills stratified represents major troubles for the
public.

The possibility of their penetration into surface waters
and groundwater, the surrounding land, especially
agricultural land, it is more than evident in the connection
goes through the food chain. For this reason, we have
analyzed the concentration of heavy metals in soil and
water. Concentration of heavy metals in soil - dump,
three sampling points is different, and it differs
depending on the concentration of the landfill (after

Sample II/SAA Sample IlI/SAA
0.285 0.297
0.036 0.051
0.168 0.185
0.122 0.145
0.011 0.021
0.301 0.318
0.018 0.028
0.230 0.253
throwing material process technology) and real

assessment of analysis of samples is extremely disturbing,
especially agricultural land, perhaps it henceforth
cultivated land for each year of wheat and other
agricultural crops.

Also in Wells (W-;, 5, 3), the concentration of these
elements is very evident, especially in W3, where rainfalls
perhaps rinsing dump and collected directly into the
foundation of the well, which also is surrounded by the
junk work factory, where the physical aspect more closely
the factory, not more than 20m, but can also be any other
diversion of underground channels that have leaked from
the factory mechanism, at a time when it has developed
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its activity working. To the values of the elements, earth,
environment, seen as the highest value, especially in the
sampling point, S;-earth values, Cd ; 13.71 mg/kg, Zn ;
0.628 mg/kg, Cu ; 0.196 mg/kg, Ni ; 0.158 mg/kg, and Fe ;
0.573 mg/kg, as the values of which have come about as a
result of landfill material because junk in the yard of the
factory, but can also be derived from the interior of the
earth geology. Even sampling points S, and S; - earth
values behave as related elements and most of these
elements under enormous values exceed every
international standard, but more disturbing is the fact Ss-
ground sampling point where now this land sown with
wheat every year and the related contamination in the
food chain with the world of the living and deposited in
the body.

The results obtained for heavy metals in water, compared
with the EU standards, show an increase over the
allowable limit, the concentration of these elements in
the environment. In wells, the sampling points ; S;. Well-,,
S,. Well-,, Sz. Well;, elements values are presented as ;
Pb; 0.178 mg/dm?, Zn; 0.293 mg/dm”, Cu; 0.248 mg/dm’,
Ni; 0.142 mg/dm3, Fe; 0.314 mg/dma, as higher values,
which almost exceed the values according to the EU-s
enormous and WHO, while elements such as; Cd; 0.019
mg/dm3, Cr; 0.048 mg/dm3 and Mn; 0.025 mg/dm3,
appearing as lower value in comparison with other
elements analyzed.

In Figure 1, we can see that the sampling points
household items were taken in most effluent, where we
thought that invades pollution in water points and soil
sampling, in terms of pollution from landfill scrap
material is poured from the factory after technological
processes therefore we have analyzed the results of the
samples in these environments and have found high
levels of heavy metals, especially, Cd and Zn, but Cu, Ni,
and Fe, which are present in high amounts. From these
results it is clear that the battery factory, has affected the
concentration of heavy metals in the analyzed
environments, land and water, as when it has developed
its activity and now also when this activity has finished,
because the material scrap has remained there ever again
is not treated, controlled or removed from the place of
occurrence. It should be emphasized that this material is
mixed with soil land both within and outside the factory
yard, which actually now on this land is planted crops
such as wheat, corn and many other agricultural
different, colorful world that is very disturbing and while
not disastrous, causing many cancerous diseases.
Therefore we think that should be the removal of the
surface layer of soil, which is considered as contaminated
or cover it with a layer other land although this method is
rarely used because the cost of this action is very high
also contaminated soil removed from the surface,
deposited from the pit, a certain way or to be cleansed
with thermal and chemical methods, even though these
treatments damage the organic matter of soil nutrients
and biomass. Should become contaminated soil coverage
with a layer of soil, "healthy", be made in a thickness of at
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least one meter, the two layers usually are isolated from
each other with a plastic sheet, but its stability is time
suspicious ( due to the action of roots, the life of
microorganisms in soil, and various gases, etc).

CONCLUSION

Disposal of urban and industrial waste, can lead to soil
contamination as a result of accumulation of aerosol
particles emitted during combustion of materials
containing metals, where the disposal of various metals
improperly (or forbidden), by starting out as a small
batteries (Ni-Cd batteries and Hg) to different parts of the
car p.sh, Pb batteries in small areas, can lead to a greater
concentration of heavy metals in the soil. Based on the
experimental results obtained in this paper, we can
conclude that the ground in the yard of landfill and land
around the landfill which has been planted with wheat
and other crops, is contaminated with heavy metals. On
land, we have found the real value of the concentration
of heavy metals, where the higher values are presented
as values elements, Cd; 13.71 mg/kg, Zn; 0.628 mg/kg,
Cu; 0.196 mg/kg, Ni; 0.158 mg/kg, and Fe; 0.573 mg/kg,
compared to the other elements analyzed; Mn, Cr and Pb,
which are recorded as low values in soil samples. It is very
logical but also from scientific consciousness, that the
longer the stay in terms of time, material junk in that
country, the concentration of heavy metals is growing
only because of heavy metals in soil completion with
additional material and fissionable their time is much
longer than when they are free and in a soluble form, or
decomposable by vegetation, microbial decomposition
and compactness with other material. While terms of the
sampling points in water samples as groundwater wells,
Well-1,,,3, known to contain mineral salts and other
inorganic compounds and mainly found in concentrations
greater than their concentrations in surface water,
ground water because of melt those substances while
penetrates earth. Also, water samples were read real
value of the concentration of heavy metals in the
sampling points analyzed, taking into account that the
values are presented as elements, Pb, Zn, Cu, Cd, Ni, Cr,
Fe and Mn, where value as seen older ones, Zn, Pb, Fe,
Cu, and Ni, and low value ones, Cr, Cd and Mn. Based on
comparative values allowed standards with EU and WHO,
groundwater’s, analyzed elements have passed the limit
allowed in the specified environment.

REFERENCES

1. Chirenjet T, Ma Q, Heavy metals in the Environment.
Journal of Environmental, 28, 1999, 760.

2. Fernandez L, Lopez A, Trace elements in coal and their
behavior in large station up during Combustion. Fuel, 1995,
74-331.

3. Fulek Ar H, Dave M, Deposal of fly ash. Environmental
problem. International Journal of Environmental Studies,
26, 1986, 191.

4. Demaku S, Shehu I, Jusuf S, T Arbneshi, Dobra B. Heavy
Metals in Coal Ash, Soil, Water and sludge near the Two

International Journal of Pharmaceutical Sciences Review and Research
Available online at www.globalresearchonline.net

© Copyright protected. Unauthorised republication, reproduction, distribution, dissemination and copying of this document in whole or in part is strictly prohibited.

284



Int. J. Pharm. Sci. Rev. Res., 39(2), July — August 2016; Article No. 51, Pages: 281-285

10.

11.

12.

13.

Coal - Fired Power Stations in Kosovo, Chemistry
Department, University of Valencia, str. Mother Teresa
5,10000 Pristine, Kosovo, 2011, 412-416.

Btu Lowicz K, Kotlinow No T, Sto Biecki M, Dechnik K, Obtu
Lowicz M, Manecki A Manecki M, Schejbal - Chwastek M.
Environmental Air Pollution and Pollen allergy, Annals of
Agricultural and Environmental Medicine, 3(2), 1996, 131.

Daka S. & Ahmad F. Hydro in Kosovo yesterday, today and
tomorrow. Collection of papers. The second seminar of
hydro Pristine, 2002, p. 41-58.

Manahan, Stanley E. Environmental Chemistry (2000).
Direct all inquiries, 7th edition - ISBN1 - 56670-492 - 8.

Gullaj A, Environmental Chemistry. Theory, exercises and
laboratory work 15, Tirana - August, ISBN: 978-99927-0-
(2010), 562-9.

Filipovic i & S. Lipanoviq. General chemistry and inorganic,
ISBN -954 -0- (1995), 30905-8.

Gjorgieva D, Kadifkova P, Tatjana A, Ruskovska T, Baceva K,
and Stafilov T, Influence of Heavy Metal Stress on
Antioxidant Status and DNA Damage in Urtica dioica,
Biomed Res Int, 10, 2013, 276-417.

Shehu I, Demaku S, Morina M, Malsiu A, Bytyqi H, Behrami
A, Heavy metals in soil and vegetables in anadrinia region
as a result of the use of pesticides, herbicides and
fertilizers, Journal of Chemical and Pharmaceutical
Research, 7,8, 2015, 923-927.

Athar M. Vohora S. Heavy Metals and Environment, New
International, Wiley Eastern, New Delhi, 1995, 31-38.

Shehu I, Demaku S, Bytyqi H, Malsiu A, Musliu D, Behrami
A, Pollution of the Toplluha River from Human and
Industrial Activity in the Town of Suhareka J. Int.
Environmental Application & Science, 9, 2014, 487-492.

14.

15.

16.

17.

18.

19.

20.

21.

ISSN 0976 — 044X

Pancevski Z, Stafilov T, Baceva K, Distribution of heavy
metals in some vegetables grown in the vicinity of lead and
zinc smelter plant, Section of Natural, Mathematical and
Biotechnical Sciences, MASA, 35, 2014, 25-36.

Pula Xh, Beqiri L, Chemical Technology, unit-University of
Prishtina, Faculty of Mathematics and Natural Sciences-
Pristina-Kosovo. 1985, 244-252.

Elezaj Z, Kodra A. Geology of Kosovo unit, University of
Prishtina, Faculty of Mathematics and Natural Sciences,
Pristine, Kosovo, 2007, 189-214.

Demaku S, Shehu |, Dobra B, Malsiu A, Gjokaj A, Suhogerllaj
A, Dobra F, Shala A, Pollution with Heavy Metals in the
River Lepenc and Agricultural Areas from Cement Factory
in Elez Han “Sharrcem”, J. Int. Environmental Application &
Science, 9, 2014, 411-416.

Cikatovo - Goles, Investing in Nickel Mines - Glogovc-
Kosovo, 1973.

Demaku S, Shehu I, Rysheni E, Dobra B, Jusufi K. Impact of
Industrial Complex “Ferronickel” in Pollution with Heavy
Metals in Soil, Surface and Ground Water of this Location.
International Journal of Pharmaceutical Sciences Review
and Research. 35(2), November - December 2015, Article
No 43, Pages 240-244.

http://www.epa.gov/wastes/hazard/testmethods/sw846/p
dfs/3015a.pdf, METHOD/3015A Microwave assisted acid
digestion of aqueous samples and extracts, Environmental
Protection Agency, USA.

http://www.epa.gov/wastes/hazard/testmethods/sw846/p
dfs/3052.pdfMETHOD/3052 Microwave assisted acid
digestion of siliceous and organically based matrices,
Environmental Protection Agency, USA.

Source of Support: Nil, Conflict of Interest: None.

International Journal of Pharmaceutical Sciences Review and Research
Available online at www.globalresearchonline.net

© Copyright protected. Unauthorised republication, reproduction, distribution, dissemination and copying of this document in whole or in part is strictly prohibited.

285



