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1. INTRODUCTION

Numerous academics from the nation's academic institutions and research centres have studied
the contamination of Elbasan, caused mainly by the activity of various industries that carry out their
activity in the city, being among the main factors of soil or air pollution with heavy metals. This research
has continued and will continue.

Devastating effects have been observed on pastures, woodlands, and agricultural land due to
heavy metal poisoning in the soil surrounding industrial regions.

Cooper, arsenic, cadmium, cobalt, zinc, Lead and Nickel accumulation in wooded regions and

agricultural land adjacent to industrial sites has drastically changed the plant community.
The Earth's crust naturally contains heavy metals. Lead (Pb), Mercury (Hg), Cadmium (Cd), Arsenic (As),
Chromium (Cr), Selenium (Se), and Nickel (Ni) are a few examples of heavy metals. Even in small
quantities, heavy metals are hazardous. They can't be destroyed or reduced to nothing. Small amounts of
them are absorbed by the body through food, drink, and the air, where they have harmful effects on living
things [1], [2], [3], [4], [5], [6].

Certain heavy metals, such as copper, selenium, and zinc, are necessary to support life and
preserve the body's metabolism, just like trace elements [7], [8].

Poisoning can result from the presence of heavy metals at high concentrations, above permissible
rates. The air can easily transmit several diseases, including typhoid, influenza, tuberculosis, and many
fungal infections that affect plants or animals [9], [10], [11]. Because they have a propensity to
bioaccumulation, heavy metals are hazardous [9], [10]. Bioaccumulation is the process by which the
concentration of chemical components in a biological organism increases over time relative to the
concentration of those elements in the environment [9], [10], [12].

Their level of concentration is low in the natural world. On the other hand, excessive
concentrations of heavy metals in contaminated environments have an adverse effect on the environment
and public health [3], [4], [5], [6], [12].

2. RELATED WORK

Generally speaking, industrial operations generate solid, liquid, and gaseous secondary products
in addition to primary output, which calls for constant control and observation of the surrounding
environment [3], [4], [5], [6], [12]. Heavy metals harm plant cell membranes, prevent roots and shoots from
growing normally, decrease COz uptake by plants, and decrease transpiration and stomata conductance
[31, [4], [5], [6], [12].

In typical soils, heavy metal solubility is poor. Factors including pH, red ox potential, organic
matter, and the overall metal content of the soil affect the concentration of metals in the soil [13], [14].
Important details regarding the soil contamination in select Elbasani town districts by August to
September of 2023 are provided in this document. For the purpose of analysing the degree of
microbiological and heavy metal pollution in Elbasan, five monitoring points have been identified in the
east, southwest, and north directions of the industrial complex. About 70 metres separate one position
from the facilities, and about 2500 separate another.
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Zinc, arsenic, cadmium, chromium, cobalt, copper, and lead concentrations are all below the
critical EU-determined norms, according to the data analysis, with the exception of nickel, which is only
found at levels 2.5 times higher than the specified threshold.

Every soil analysed had crops planted in it. Fruit trees, wheat, maize, and fodder items are the principal
crops grown there [9], [10].

By looking at the microorganisms and heavy metal content of the analysed Elbasan soil samples,
our scientific study aims to provide some initial insights into the potential causes and consequences of soil
pollution.

3. METHODOLOGY

In the Elbasan area, five soil samples are collected during August and September of 2023 ata depth
of 0.25 to 0.5 m. Utilising the colorimetric technique biphenyl carbazide, determinations in water soil
extracts were made for the speciation study [3], [4], [5], [6], [13]-

Following that, for roughly two hours, 25 millilitres of demineralised water were combined with
2.5 gram of soil samples. Following a 10-minute centrifugation period at 3500 rpm, a 0.45 pm Millipore
filter was used to filter the water [10].

Immediately following extraction, the sample was acidified by adding a drop of concentrated
ultrapure HNOs to bring the pH down to less than 2. pH of the soil in a suspension of 10 gram of soil in 25
millilitres of demineralised water, following 30 minutes of magnetic agitation and 5 minutes of
sedimentation (following pH 4-7) [13].

Numerous investigations revealed that the silt to sand fraction accounted for over 90% of the soil
sediments. There was roughly 8% clay content. To analyse the grain size, after treating 10 gram of the
sample with HCI to eliminate calcareous material, oxalic acid was used to release iron, and H202 was used
to release organic material.

4. RESULTS AND DISCUSSION

After being subjected to laboratory analyses, statistical analyses, and analytical processing, soil
samples from the Elbasan region were found for period between August and September of 2023, indicate
a notable microbial presence; however, soil pollution exceeding permissible levels is only detected in the
nickel element.

To accurately assess the extent of soil pollution, the data from all five samples are combined and
compared to the baseline rates.

In addition to data on the presence of Coliform and Enterococci bacteria, Table 1 displays the microbial
population in the soil.

Table 1. Microbial Analysis Summary for Each of the Five Locations

No. Microbiological Indicator Average Achieved Per Total In Perentage
100 G Of Soil
& o~ Coliform bacteria -
55 & without E. coli 48954 65
=5 2
1 S &= E. coli 9862 58816 13 78
2 Enterococci 16258 22
Entire bacterial populations 75074 /

In Table 2 are shows the required content together with an analysis of the heavy metal presence
for each of the five stations from August to September. Except for nickel, which exhibits values significantly
over the permitted rate, every other element falls below the permitted standard.
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Table 2. The Five Stations' Average Value of Heavy Metals in the Soil

No. Heavy Metals Mean (Mg/Kg) Suggested Dosage (Mg/Kg)

1 Arsenic (As) 0.6 30
2 Lead (Pb) 60 300
3 Zinc (Zn) 71 300
4 Cadmium (Cd) 1.4 3

5 Cobalt (Co) 32 75
6 Copper (Cu) 42 140
7 Chromium (Cr) 54 200
8 Nickel (Ni) 188 75

Cadmium (Cd) in the quantity of 0.1 mg/kg is included in the normal soil content, however the soil
is considered poisonous from 3-8 mg/kg. Since the EU allows a maximum of 3 mg/kg, the presence of Cd
is almost normal at 1.4 mg/kg. Since arsenic (As) is now tested at 0.6 mg/kg instead of 30 mg/kg, which is
the acceptable limit of European directives, its presence can be regarded normal. Arsenic (As) at 5 mg/kg
quantifies normal soil type, while at 20-40 mg/kg soil is categorised as poisonous.

When cobalt (Co) content is 10 mg/kg, the soil is considered normal; when it reaches 40 mg/kg,
the soil is deemed poisonous; however, when Cobalt content is between 32 mg/kg and 75 mg/kg, which is
the maximum amount allowed by the EU, its presence can be regarded as nearly normal. The presence of
copper (Cu), which is currently detected at 42 mg/kg from 140 mg/kg, which constitutes the allowed limit
of European directives, can be regarded normal. Copper (Cu) quantifies normal soil type at 2 mg/kg and
soil is defined as poisonous at 60-125 mg/kg.

Above 5 mg/kg, chromium (Cr) is included in the normal soil content; above 75-100 mg/kg, the
soil is deemed poisonous; at present, the value of Cr is 54 mg/kg out of the 200 mg/kg maximum allowed
by the Directives. European, therefore its presence is still below the allowed level but can be regarded as
rather close.

Lead (Pb) in the quantity of 10 mg/kg is part of the typical soil composition; but, at 100 mg/kg, the
soil is considered poisonous; thatis, it is within the EU-permitted limit of 60 mg/kg to 300 mg/kg, therefore
its presence is normal.

In our situation, zinc (Zn) is present in amounts between 71 mg/kg to 300 mg/kg, which is the
maximum allowed by European laws. Zinc (Zn) is added to normal soil levels at 10 mg/kg and is considered
dangerous at 100 mg/kg.

When soil has 10 mg/kg of nickel (Ni), it is considered normal; when soil contains 70-400 mg/kg
of Nj, it is considered harmful. It is found at a level that is 2.5 times greater than the European standard, at
188 mg/kg of 75 mg/kg, which is the limit allowed by the European Directives. Numerous microbial taxes,
including actinomycetes, fungi, aerobic bacteria, and nitrogen-fixing agents, have been found to be
significantly present in soil microbial communities in contaminated sites [2], [12], [15]. Bacterial factors
resulting from sewage discharge and heavy metal contamination from industrial waste dumped on the
ground can both damage soil. Some of the ways that heavy metals are released into the environment are
through technological operations, the smelting and refining industries, scrap metal, the polymer and latex
industries, various consumer goods, and the burning of garbage containing these elements. Through food
consumption, air suction, drinkable water supply, they can enter the food chain [16].

High environmental concentrations of heavy metals expose people and other animals to harmful
substances through ingestion, inhalation of dust, or the food chain. When land is fertilised using organic
manure, which is made from animal waste, the remaining feed that the animals are fed may include heavy
metal contamination [13].

Elbasani Town has been on the top list of the most polluting cities in Albania for an extended
period of time. The main causes of this extreme pollution, in our opinion, are the following: a densely
populated area; numerous buildings; excessive traffic, poor infrastructure, a dearth of open space, and
above all the expansion of intensive industrial production activity and inadequate technical control by the
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Albanian government, disregarding environmental pollution controls. We believe that the litho logy of the
surrounding terrain has a role in the excessive presence of nickel and provides evidence that nickel
pollution results from natural nickel distribution in the studied area [3], [4], [5], [6], [17], [18]-

As for nickel pollution in the environment, it is well recognised to originate from traffic [3], [4],
[5], [6], [19], [20], but primarily from refinery emissions and industrial waste. Over the course of the
analysis, nickel contamination was found in the soil of Elbasani town.

5. CONCLUSION

e Based on the performed study, we have determined that the soil in Elbasan City contains heavy metal
components, apart from nickel, which is 2.5 times more polluted than the EU's guidelines.

e The conditions of every other heavy metal component are found to be nearly satisfactory.

e Elbasan city is presented with a considerable level of soil pollution, in our case this is evidenced by the
presence of nickel above the allowed rate. We believe that severe industrial production activities and
farmers' improper use of organic fertilisers have contributed to the ground's raw material deposits.
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