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ABSTRACT

Heavy metals have become a worldwide problem ihcamtamination, resulting in losses in agricultura
yield and hazardous health effects as they engefoibd chain. A survey was conducted to investitjate
levels of (Pb) in fertilized soils in areas chaesidted by intensive agricultural activities and +fertilized
soils in Libya. Four farms from two locations irettural areas of Al-Ajelat (Sanit Khmlej and Al-gah)
were selected for this study. Eight samples wera dépth of 0-20 cm for each of the two areas. The
mineral content of lead in these soils was estithlte uv-vis spectroscopy at a wavelength of 750 nm.
(A, B, C, D, E, F, G, H) were codes used for earhh@e. The concentration of Lead in the sampleg wer
as follows:

(30.5, 20.0, 1.5, 1.5, 15.0, 15.5, 15.0, 15.5)kmgbpm) respectively. From the results, all sampleB,

C, D, E, F, G, and H agreed with the permissibitetjiaccording to the world health organization of
100mg/kg of lead concentration in the soils.

Key words— lead pollution, environmental contamiot (uv- vis) spectrophotometer.
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1INTRODUCTION :

Heavy metals occur naturally in the soil environinéom the pedogenetic processes of weathering
ofparent materials at levels that are regardedaage {<1000mg kg—-1) and rarely toxic (Kabata-Pendia
2001). Due to the disturbance and acceleratioratifra’s slowly occurring geochemical cycle of metal
by man, most soils of rural and urban environmenéy accumulate one or more of the heavy metals
values high enough tocause risks to human hedéhtg) animals, ecosystems, or other media (Mktan
al, 2013). Heavy metals have become a worldwid®lpr in soil contamination, resulting in losses in
agricultural yield and hazardous health effectshay enter the food chain, as a consequence of rmode
land-use techniques, or activities thatmobilizeviyemetals (France & Coquery 1995), many soils are
contaminated by different agents, especially hemetals, pesticides and mineral fertilizer use has
resulted in toxic metal pollution of land, plantnda water resourcegYilmaz, et al, 2009).

2.LITERATURE REVIEW

Regarding their roles in biological systems, heavy metals kssified as essential and
nonessential. Essential heavy metals are important for liviggnesms and may be required in
the body in quite low concentrations. Nonessential heavy ntegasno known biological role in
living organisms. Examples of essential heavy metals areF&InCu, and Zn, while the heavy
metals Cd, Pb, and Hg are toxic and are regarded bgioially nonessential (Ali et al, 2019).
Heavy metal pollution has emerged due to anthropogenic gciwiich is the prime cause of
pollution, primarily due to mining the metal, smelting, foundrisg other industries that are
metal-based, leaching of metals from different sourcek as landfills, waste dumps, excretion,
livestock and chicken manure, runoffs, automobiles andwoeks. Heavy metal use in the
agricultural field has been the secondary source of hesatgl Pollution (Briff et al, 2020). A
large amount of chemicals is annually applied at the agrialiloils as fertilizers and pesticides,
such applications may result in the increase of heavy m#te#s) also accumulate in the soil due
to application of liquid and soil manure (or their derivate, gosh, or sludge) or inorganic
fertilizers. (Atafar, et al,2010). There are three main waysvhich the human body can be
exposed to trace metals in the soil: (I) oral absorption;a@dgorption by dermal contact (skin
exposure); and (lll) inhalation of floating soil particles fiestory exposure). Studying the
carcinogenic and non-carcinogenic risks to human healtugh these three exposure pathways
can not only reveal high-risk exposure pathways amtketmetal species, but they can also help
farmers to avoid risks in their agricultural businesses.oAting to the list of carcinogens
published by the World Health Organization’s Internationalr®dydgor Research on Cancer on 27
October 2017, As, Cd, Cr(VI), and Ni compounds adasas of carcinogens. Inorganic Pb is a
Class 2A carcinogen, and Ni, Pb, and Cr(lll) are CEB<arcinogens (Gong, et al 2019). The
term heavy metal alludes to any metallic chemical element that basparatively high density
and is poisonous at low concentrations (Isak, 2019). Hesatgls like cadmium (Cd), lead (Pb)
and arsenic (As) metalloid have been found in fertilizedsaar considered the most important of
health concern. These elements are regarded toxic asslfield as carcinogenic. World health
organization (WHO)reported that poisoning by Pb in Nigetlladk more than 500 children, and
left thousands in severe health conditions in 2010 (WHO5R@®b is cubic crystal, silver blue-
white, soft. Lead has atomic number 82, atomic mass 20&rxity 11.4 g/cm3, melting point
601K° and boiling point 2013 K°. Lead is a naturally adaig and found as a mineral combined
with other elements such as Sulphur (PbS, PbSO4) argenx)PbCO3(Arora et al, 2017). Lead
(Pb) can cause side effects, such as abnormal hemoggbihesis and anemia, hypertension,
kidney damage, abortion, nervous system disorder#) deamage, child’s decreased ability of
learning and behavioral disorders in children, such aseagign and hyperactivity (Amouei et al,
2020). Recent studies, have demonstrated that and oxehtavy metals like Cd and Pb were
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responsible for causing a chronic kidney disease, krasvtoxic nephropathy, in contaminated
areas in Siri Lanka (Jayasumara, et al, 2015). (Mauasi,2014(, indicated that the permissible
level of Pb (0.3 mg/kg) in oranges and mangos fruitsexaseded as they recorded mean values
of 0.65 and 0.61 mg/kg, respectively, these high levele \a#ributed to the use of pesticides,
fertilizers and wastewater (Mausi et al, 2014). Moreovehyefat et al (, pointed out that
fertilizers application induced high levels of Cd (4.6 ppmj &b (58.4 ppm) in soils located
beside the Zerga River, Jardon (AlKhader, 2015). lisawnsidered one of the environmentally
hazardous elements because, it poses a particularly Highf dssturbing the chemical balance in
the ecosystem. The content of lead in the soil is directlyecl® its mineral composition. The
natural content of lead in the soils formed of sands doesarmally exceed 16 mg per kg of
soil, and in more packed soils it is usually within the rarfgE3ao 60 mg per kg of soil (Wuana
et al,2011). Toxic metals, including Pb, are some pollutastisate most dangerous to human
health. This is especially true in countries witnessing rapidsim@lization. Lead (Pb) is the
second most toxic metal on Earth and is toxic to humangtued living things. In 2015, Pb was
listed as the number one heavy metal on Earth. It is ggneoxic to most plants at a soil
concentration higher than 30 mg/kg (Usman et al, 2020phyMasearches on analysis of lead
were done most of them mainly to wards determinationaaf ie roadsidesoil. However, there is
no more consideration about health effect of lead in sodiéiy result of the analysis of lead in
the soil of a given area is very crucial for comparison WitHO’s permissible limit and take
corrective measures for the wellbeing of inhabitants (Si€#y9)2 This study may be serve as an
important tool for policy makers to make decisions concertiie environment and to secure the
wellbeing of the community or promoting health care servimesinimize the level of lead in
the soil. Therefore, the objective of this study is: (I) deteation of concentration of one trace
metal (Pb) in fertilized soils in two rural regions of farmsAiajilat —Libya; (Il) estimation of
potential risks of fertilizer application to the accumulation ofdrawetals in the soil; and (I11)
simulation of potential human health risks following exposurdettilizer containing trace
metals.

3.MATERIALS AND METHODS

3.1COLLECTIONS OF SOIL SAMPLES:

A total of 8 surface soil samples (0—20 cm) werkected from four farms in two locations characted

by intensive agricultural activities in Libya lo@ats in the rural areas were selected for soil dizgp
during the spring period of 2016. The farm was dkd into two sectors and 1kg of soil sample was
collected from each section with auger sampler egitld of 0-20 cm. A total of eight samples were
collected from the eight sectors for analysis. Sainples were collected in clean polyethylene bags,
labeled properly and transferred to the laboratoryanalysis. Uncultivated and undisturbed soil gia®
were also collected from area nearby to the studg.aJncultivated and undisturbed soil sample was
considered as a reference soil.

3.2SOIL SAMPLE PREPARATION:

All glassware and plastic containers were immeltigef% (v/v) nitric acid solution for 24 h and then
rinsed with ultrapure water and reserved for usé.céllected soil samples were air-dried to constan
weight at room temperature.

3.3ANALYTICAL CHARACTERISTICS:

Calibration curves were prepared for element wipiration of the standard solutions (1-1.5 mL).
Analysis of each sample was carried out three timils integration time of 3 seconds to obtain a
relatively standard deviation of 5% or less wittie calibration range. In this study, 6 workingnstard
solutions1 were obtained for Pb (0.00, 0.01, 0MA3, 0.04 and 0.05 mg/L), and 6 standard solu&ons
for Pb (0.00, 0.1, 0.2, 0.3, 0.4 and 0.5 mg/L),ahkhivere prepared from the standard stock solufi60q
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mg/L) purchased from Merck (Germany). Serial ddatisolutions were carried out and acidified using
nitric acid 2%.

3.4EXPERIMENTAL PROCEDURE:

The dried soil samples (~1g) sample was placedOon® beaker and boiled with aqua-regia (HCI:
HNO3, 3:1 ratio) (15 mL) at 110 C° (hotplate) feb4. The digest was cool down, filtered throudtefi
paper (Whatman no. 42). the digested solution wisefd and placed in a 100 mL Pyrex glass beaker
and diluted with distilled water up to 50 mL. tigdte samples were analyzed for the sample
determination, the metal concentrations were detenby (Uv-Vis/ Spectrophotometer-PerkinElmer
LAMBDA 1050, USA) at 750 nm wave length (Rahmanale2012).

3.5SAMPLE CODING:

After taking the samples from their different aredsat the researcher needed was making codes ko dea
with the different samples, the codes were asseatijetaking the rural areas. The below table gives
more detail about the codes.

Table 1: Sample Codes and Their Distribution.

Code Sample

A Fertilized (Al-galmia)l
Fertilized (Al-galmia)2
Non-fertilized (Sanit Khmlej)1,
Non- Fertilized (Al-galmia)2
Fertilized (Sanit Khmlej)1
Non- fertilized (Al-galmia)l
Fertilized (Sanit Khmlej)2
Non-fertilized (Sanit Khmlej)2
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3.6STATISTICAL ANALYSIS:
Comparison of the Lead content before fertilizatgom after harvesting was done with t test analysis
SPSS software version22.

4. RESULTS

CONCENTRATIONS OF LEAD IN SOIL SAMPLES:

The Experimental work were done in Higher InstitataVater and Soil Affairs (Ajilat-Libya). The tdta
concentrations of Lead (Pb) in the cultivated soflshe study area are given in Table 4 and 5. Ager
concentration of Lead in the studied cultivated sa@s (30.5, 20, 1.5, 1.5, 15, 15.5, 15,15.5) mikg-
(ppm) respectively. From the results, all sample8AC, D, E, F, G and H, they show that the contén
lead does not indicate contamination with this @etn any of the collection sites. That agreedilie
permissible limit according to the world health angzation of 100mgkg-1 of lead concentration in the
soil.

5.DISCUSSION

Trace metals have always been the focus in fextllizoil standards. Establishing and implementimgg li
standards for trace metals in fertilized soils doptevent agricultural pollution. Compliance wittese
standards ensures that fertilizers are safe forhmsever, there is no guarantee that they will ntlee
specific need of end use. As shown (Table4) thevesie taken from Al-Ajelat (Sanit Khmlej and Al-
galmia) that recorded as the lead content with eomation of (30.5, 20, 1.5, 1.5, 15, 15.5, 15,
15.5mg/kg) with the level which was taken from éi#int sites. The highest point of Lead concenimatio
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was found in Algalmia (A) which was 30.5mg'1as expected because this area is fertilized agurel
soil, and the lowest point of Lead contration was in (Sanit Khmlej and -galmia area) (C, D)

respectively, as expected and was been 1.5 '1, (there is no source of pollution). No elevatetleof
lead in soil (lower than 100 mgl%g; was detected in all four sites investigated. Leadcatration in all

sites was found to be within the estimated natcwakentration range of 1.5 to 30.5 m™. Generally,
the fertilized areas have highly a pollution soutw# doesn't in the n«fertilized aree

Wafaa Sahib Abbood Alawsy College AgricultureUniversity of Qadisia and Eman Abdul Malt
Oleiwi College of AgriculturdJniversity of Baghdad, 2014 “MSc” (Study the Paliut of some
Calcareous Soils with Cadmium and Lead and Its tRelship with the Accumulative Effect of Usi
Engines O on Mineralogical Soil Separates) were done warkead pollution in Soil of some areas
Irag and their ranging was high between > 13.6 ppm.

Mohamed Elmubarek, 2012 “PhD” (Environmental Leveid_ead in Soil and Drinking water in sor
areas in Kartoum and Gezira State, university of Gezira), Waks the same analysis on the soll
Khartoum area and get ranging about 11.24 ppmsinguihe same methc

5.2CALCULATION FORMULA:
metal (mg/kg) = Conc of metals (mg/L) x Final voleigml) / Initial sample weight (g
Example: 0.61x 50 /1 = 30.5 mg.

Table2: Standard Solutionsl for Lead Chlol

Concentration Absorption Back Ground Corrected
Absorption
0.01 0.00123 0.001 0.00023
0.02 0.00170 0.001 0.00076
0.03 0.00245 0.001 0.00140
0.04 0.00265 0.001 0.00165
0.05 0.00280 0.001 0.00180
0.002
0.0018
0.0016
g 0.0014
‘S 0.0012
g' 0.001
_E: 0.0008
< 0.0006
0.0004
0.0002
0
0.01 0.02 0.03 0.04 0.05

Concentration

Fig.1Calibration curve for lead standard solutic
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Table3: Standard Solutions2 for Lead Chlol

Concentration| Absorptior Back Abs - BG Corrected
Ground Absorption
0.1 0.004 0.002 0.0040-0.002 0.0020
0.2 0.007 0.002 0.0070-0.002 0.0050
0.3 0.0097 0.002 0.0097-0.002 0.0077
0.4 0.0127 0.002 0.0127-0.002 0.0107
0.5 0.0156 0.002 0.0156-0.002 0.0136
0.6 0.0185 0.002 0.0185-0.002 0.0165
0.7 0.0216 0.002 0.0216-0.002 0.0196
0.025
0.02
= 0015
o
5 o001
o
o
2 0.005
<
0
0.1 0.2 0.3 0.4 0.5 0.6 0.7
CONCENTRATION
Fig2: Calibration curve for lead standard soluti
Table4: Lead coent of fertilized soil samples.
Lead Corrected Lead
NO | Sample| Concentration Lead Concentration
Batch (mg/L) Concentration | in Samples | Expected
(mg/L) mg/Kg value
1 A 0.617 0.61 30.5
2 B 0.40z 0.40 20
3 E 0.30z2 0.30 15 20.1247.31
4 G 0.30z 0.30 15
Mean= 20.12
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Table5: Lead content of non-fertilized soil samples

Lead Corrected Lead
NO | Sample| Concentration Lead Concentration | Expected
Batch (mg/L) Concentration | in Sample value
(mg/L) mg/Kg
1 C 0.031 0.03 1.5
2 D 0.031 0.03 1.5
3 F 0.312 0.31 15.5 8.50 +8.01
4 H 0.312 0.31 15.5
Mean = 8.50
35

30
25

20

15
0 = [
A B c D E F G H

Codes of the soil samples

Concentration of Lead
(@]

a1

Fig3: Concentration of Lead content in the soil samles

6.CONCLUSIONS:

Reducing trace metal inputs in agricultural saslsan important strategy to protect farmland andiens
food safety. Estimation of the impact of the apgtiien of fertilizer on soil and human health isemtly
needed to develop sound management practices dmipowhich require information on the trace
metals present in fertilizer. In this study, resbawas conducted in Alajilat in Libya to determitine
metal contents in fertilized soil. A total of 8 fidzed and non-fertilized soil samples were cakel; the
study result indicated there is no sampling sieepmrded a lead concentration beyond the world Imealt
organization (WHO) permissible limit of 100 mg/kgowever, the concentration of such a heavy metal in
these sampling sites were below the world healgamration permissible limit the soil sample taken
from sampling site of farms exposed to fertilizemission shows a considerable difference in
concentration of lead in relative to the soil ofndertilized area. Generally, in this study the
concentration of lead in the two farms of Al-Ajel@anit Khmlej and Al-galmia) area the mean Lead
level is less than 100mg/kg | conclude that thedLeancentration in the soil is low enough thatas a
danger to the public based on the results of tiidys The low concentration of Lead in the soil niegy
attributed to its continuous removal by vegetalglesvn in the designated areas.

RECOMMENDATION:

We recommend, certain precautionary measures neusbiducted in order to prevent possible ingestion
of soil containing lead. Hence a routine analys$ithese kind of the study must be carried out tsues
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the safety of the consuming populace. Further studn this area by increasing the sample size ke ma
more representative. And more research must be letadgor another heavy metals.

ACKNOWLEDGEMENTS:

I would like to acknowledge my gratitude to my ealjue Mr.O. Sarat who directly and indirectly hdlpe
me during my work, | am also grateful to all thafsiat the Department of water treatment inHigher
Institute of Water and Soil Affairs (Ajilat-LibyaMany thanks to my family, for their kindness anud,
and all my friends.

REFERENCES:

A. A. Isak, Determination of Lead Levels in Soil feome Areas at East Gezira and Khartoum — Sudan,
Africa, International Journal of Scientific and Emgering Research, Volume 10,2019.

(A. Amouei et al, 2020), Comparison of heavy metadatamination and ecological risk between soils
enriched with compost and chemical fertilizers e tNorth of Iran and ecological risk assessment,
Environmental Health Engineering and Managementnbu7(1), 7-14.

(A. B. Mlitan et al, 2013), Toxicity of Heavy Metahnd Microbial Analysis of Soil Samples Collected
from the Area around Zliten Cement Factory, Opamdal of Air Pollution, Vol,2 :25-28.

A. F. AlKhader, The Impact of Phosphorus Fertilzen Heavy Metals Content of Soils and Vegetables
Grown on Selected Farms in Jordan, Agrotechnol@fyg2

B. Sisay, Analysis of cadmium and lead using atoafisorption spectrophotometer in roadside soils of
Jimma town, Journal of Analysis and pharmaceufesdearch, Volume 8, 2019.

(G. Mausi et al, 2014), Assessment of Selected {Hé&etal Concentrations in Selected Fresh Fruits in
Eldoret Town, Kenya, Journal of Environment andtiE&cience, Vol. 4, No.3.

(H. Ali et al, 2019), Environmental Chemistry andoEoxicology of Hazardous Heavy Metals :
Environmental Persistence, Toxicity, and Bioaccwhah, Journal of Chemistry, Article ID 6730305, 14
pages.

(Jayasumara, et al, 2015) Phosphate Fertilizer Mamm Source of Arsenic in Areas Affected with
Chronic Kidney Disease of Unknown Etiology in Sarka, Springer Open Journal,4 :90.

(J. Briff et al, 2020), Heavy metal pollution iretlenvironment and their toxicological effects omiams,
Heliyon. http://doi.org/10.1016/j.heliyon.2020.e®46

Kabata-Pendias and H. Pendias, Trace Metals iis 8od Plants, CRC Press, Boca Raton, Fla, USA, 2nd
edition, 2001.

(K. Usman et al, 2020) Lead (Pb) bioaccumulatiod antioxidative response in Tetraena gataranse,
Department of Biological and Environmental Scien€&sllege of Arts and Sciences, Qatar University.

http://www.nature.com/scientificreports

(K. Yilmaz, et al, 2009), Effect of lead accumutation growth and mineral composition of eggplant
seedlings (Solarium melongena), New Zealand Jowin@rop and Horticultural Science, Vol. 37 : 189-
199.

(Q. Gong, et al 2019) Health Assessment of Trace&aMe&oncentrations in Organic Fertilizer in Norther
China, International journal of Environmental reshaand public health,16,1031.

( o
L 8 J



Estimation Of Mineral Lead Content In Fertilized And Non-Fertilized Soils

(R. A. Wuana et al,2011) Heavy Metals in Contangda®oils : A Review of Sources, Chemistry, Risks
and Best Available Strategies for Remediation lm@onal Scholarly Research Network,2011.

(S. Arora et al, 2017), Review of Heavy Metal Conitzation in Soil, International Journal of
Environmental Science & Natural Resources, Volunigs@e 5.

(S.H. Rahman, et al 2012). Assessment of heavylsnetatamination of agricultural soil around Dhaka
export processing zone (DEPZ), Bangladesh : imjitinaof seasonal variation and indices.P 58~

WHO (African Region), Lead Exposure in African Qinén Contemporary Sources and Concerns, World
Health Organization. Regional Office for Africa,Z01

(Z. Atafar, et al,2010), Effect of fertilizer apgdition on soil heavy metal concentration, Environtake
Monitoring and Assessment, Vol. 160 :83—-89.




