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Abstract-Energy Dispersive X-ray fluorescence (EDXRF) techniques was used to Estimate the lead contaminated soil 
collected from Bagega processing and mining sites, been one of the villages affected by the epidemic of heavy metals 
poisoning especially lead (Pb) in Zamfara State, Nigeria. Lead is a radioactive Isotope (radionuclide), a daughter product 
from polonium-210 as a result of alpha emission. This radionuclide when incorporated into the tissue/organ posed a 
significant risk to the human body, such as radiation induced syndromes especially to the children. The experiment was 
carried out at the material science laboratory of the Centre for Energy Research and Training (CERT), Ahmadu Bello 
University Zaria, Nigeria. The result obtained shows the existence of the following elements at the two sampling sitesSi, Pb, 
Fe, Al, Rb, Ti, K, S, Ca and Cd. The order of concentration in both samples is as follows: 
Si>Pb>Fe>Rb>Al>Cd>K>Ti>Ca>S.  
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I. INTRODUCTION 
 
Bagegga is a small community settlement of over 
5,000 people in Anka Local Government Area of 
Zamfara State. It is a district among the eleven 
districts in Anka, Bagegga become prominent in the 
year 2010 when the first case of suspected lead 
poison was discovered which attracts the attention of 
five international Donor Agencies. 
According to experts, lead poisoning is toxic because 
it interferes with a variety of organs of the body and 
even the body process and tissue which includes 
heart, bones, intestines, kidneys, reproduction and 
nervous systems. Also, lead poisoning is toxic to 
children then adult basically because when the lead 
affects the nervous system of the young children, it 
potentially leads to permanent learning and behaviour 
disorders, some of the signs and symptoms include 
abdominal pain, confusion, headache, anaemia, 
irritability and severe cases of seizure coma which 
can lead to death. Elevated lead in human body can 
be detected by the presence of certain changes in the 
body cells which are by visible with the use of 
microscope and dense lines in the bones of children 
seen on x-ray. Even though experts believed that 
occupational exposure is a common cause of lead 
poisoning among adults and children. The effect is 
even dangerous as it weakened their functional body 
system for live. Some of the simplest way people 
especially children became infected with the lead 
poisoning includes, access to contaminated soil, 
water, air, food and consumer products (Edwin 
Diecy, 2011). 
According to Jerry Okocha, soil contamination as an 
irregular situation that affects the colour of the soil 
and its economic potentiality. This may be as a result 
of man-made activities or natural disaster. In other 
way, soil contamination may be defined as a  

 
reversible situation where by the soil lost its potential 
which may be caused by change in environment 
natural happening or artificial man-made activities. 
 
II. MATERIALS AND METHODS 
 
2.1 Sampling 
 A total of ten (10) soil samples were collected 
randomly at six different locations, using a global 
positioning system (GPS) and in every sample 
location a co-ordinate is taken. Five out of the ten 
samples were collected at the processing site while 
the remaining five were collected at the mining site 
with a depth of about 20-30cm.  
The samples were kept in a polythene bags for the 
onward labaoratory processing. 
 
2.2 Sample preparation and analysis 
The samples for the analysis were weighed about 5 g 
each and grinded in an agate mortar and a binder 
(PVC dissolve in Toluene) was added to the samples, 
carefully mixed and pressed in a hydraulic press into 
a pellet. The pellet was loaded in the sample chamber 
of the spectrometer and voltage (30kV maximum ) 
and a current (1mA maximum) was applied to 
produce the X-rays to excite the sample for a preset 
time of ten (10) minuntes.The spectrum from the 
sample was analyzed to determined the concentration 
of the elements in the sample. For the analysis, the 
quantitative analysis is made by using fundamental 
parameters instead of coefficient models, this can be 
extended to the full range in both cases, and however, 
the calibration determines the relation between the 
concentration of a compound and the intensity of the 
element. Compounds can be pure elements like Fe, 
Cu. But for a sample with Fe2O3 when measured, it is 
not possible to determine the concentration of this 
compound. 
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III. RESULTS AND DISCUSSION 
 
The results of the x-ray fluorescence spectrometric 
analysis obtained for the investigated and assessment 
of contaminated soil from Bagega in Anka local 
Government area of Zamfara State shows the 
available of the following heavy metals: Al, Si, K, Fe, 
Rb, Ti, Pb (For processing Sites), and Al, Si, Fe, Pb, 
Cd, Rb, Ca, S and K (for mining Sites). The results of 
the analysis are presented in the tables 1and 2 below: 
 
Table 1: Heavy metal content in the Processing Site 

Assessment Soil 

 
 
KEY: ND = Not detected  
S1 = Sample point on the surface  
S2 = Sample point at depth 20-30cm 
                          

Table 2: Heavy metal content in the mining Site 
Assessment Soil 

 
 
KEY: ND = Not detected  
S1 = Sample point on the surface  
S2 = Sample point at depth 20-30cm 
 
IV. DISCUSSION 
 

 
Figure 1: variation of concentration of elements from Bagega 

artisanal gold mining (processing site) Concentration% 

 
Figure 2: Variation of concentration of elements from Bagega 

artisanal gold mining (mining site) concentration% 
 
From the above figures, it is noted that the 
concentration of some heavy metals were high such 
as silicon (Si), lead (Pb) and Iron (Fe) in which Pb 
has already been reported in the study area due to the 
illegal artisanal gold mining.  Also, the high 
concentration of silicon from figures (1 and 2), as the 
recent investigation revealed that silicon helps plants 
to resist multiple stresses including biotic and abiotic 
stresses, it also assist plants to resist diseases and 
pest. Also, based on the research made in Japan by 
some group of scientists, silicon is very significant in 
healthy growth of rice and for stability of rice 
production and hence is now called “rice fertilizer”. 
Silicon is also the only element that does not damage 
plant when accumulated in excess. Also any crop that 
is cultivated using such soil as manure is expected to 
have high concentration of silicon and when taken by 
animals it helps in building strong bones and 
formation of connective tissues, it also assists in 
healthy growth of hair, skin and finger nails (Buhari 
Umar, 2011) and the presence of iron (Fe) in large 
concentration deserves evaluation because of the fact 
that different types of trees (Mango, Guava, Orange) 
are present in the site, the dropping and 
decomposition of their leaves accumulate. The 
element iron is the major component of chlorophyll 
which gives their green colours, this leads to the 
present of large concentration of iron in the site (fig 1 
and 2). 
Since the concentration of Rubidium (Rb) is a bit 
high as observed from the figure 1 is highly reactive 
with isotopes 87 which compose almost 28% of 
naturally occurring rubidium being slightly 
radioactive with half life of 49 billion year. More 3 
times longer than the estimate age of universe 
(www.wikipedia/free encyclopedia.com  and  some of 
the heavy metal concentration were extremely low 
such as Aluminium (Al), potassium (K), and 
Titanium (Ti),which has the lowest concentration 
among the element in fig-1 and it is  almost certainly 
a contaminant of everything consumed by humans 
and animals. This is because of its wide-scale 
distribution in the environment and it is poorly 
absorbed by plants from soil (Conor Reilly; 2002). 
And  Rubidium (Rb) which is only present in one 
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sample point because all the samples which were 
analyzed was collected during the rainy season which 
lead to the washing away  of top soil accompanied by 
washing away of some of these metals. 
Also, from figure 2, Aluminium (Al), potassium (K), 
Rubidium (Rb), Titanium (Ti), Sulphur (s), Cadmium 
(Cd), and Calcium (Ca) concentrations very low this 
is because some of the soil samples were collected 
during the rainy season which may have caused the 
washing away of top soil and hence, washing away of 
some of these elements from the surface of the soil. 
Since the concentration of Sulphur is low, it implies 
that all the soils from Bagega mining site when used 
up by plants or animals will be less prone to health 
hazard like irritations of the eyes and the throat. 
The presence of Aluminium in all the soil samples 
analyzed figures (1 and 2) are at a reasonable amount, 
increase in uptake of this element by plants and 
animals and thus into human food chain, is a cause of 
considerable concern to environmentalists and to 
health authorities today. Once Aluminium is 
absorbed, it accumulates in the bone, kidney, liver 
and brain and hence cause several complications in 
the body (Conor Reilly; 2002). The order of 
abundance from the figures above is 
Si>Pb>Fe>Rb>Al>Cd>K>S>K>Ti. 
Finally, by mere observation on both tables and 
frequency distribution charts, one can see that there is 
no much difference in the concentrations of both 
processing and mining site. Only for the 
concentration of  Pb in mining site is high compared 
to that of  Processing site .This is because the area 

was already contaminated with lead poisoning as a 
result of illegal artisanal gold mining. 
 
CONCLUSION 
 
The Bagega community was already contaminated 
with lead poisoning. But this research work, reveals 
that not only lead is presence in soil of the 
community also other metals such as Si, K, Ca, Fe, Al 
etc exists. Silicon (Si) shows the highest 
concentration in both processing and mining sites 
because is naturally occurring granular material 
composed of finely divided rock and minerals 
particles, due to the weathering, followed by Iron 
(Fe), because of the fact that different types of trees 
(Mango, Guava, Orange) are present in the site, the 
dropping and decomposition of their leaves 
accumulate. The element iron is the major component 
of chlorophyll which gives their green colour, this 
leads to the present of large concentration of iron in 
the site. 
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