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ABSTRACT: This study evaluated the level of
different heavy metals namely Lead (Pb), Nickel
(Ni) and Manganese (Mn) pollution in soil samples
from  selected cemeteries  within  Kano
metropolitan. The identified soil type were sampled
using stainless steel soil auger to collect core
samples at a 15cm soil depths for each soil
samples, 5 core samples randomly taken were
homogenized in a clean plastic bucket and
composited and the representative soil samples was
taken to the laboratory for digestion, 10cm® of 1:3
ratio of HNO3z; and HCI was added to 2.0g portion
of the soil sample on a hot plate. The contents of
the beaker were heated at 200°C for 1 hr in a
fuming hood and later cooled to room temperature.
After the cooling, 20cm3 of distilled water was
added in to the mixture and filtered using filter
paper No.1 (11 cm) to complete the digestion. The
mixture was then allowed to settle and then taken
for analysis. Microwave plasma Atomic Emission
spectrophotometer (MP-AES) technique was used
to analyze the concentrations of the metals. The
results obtained showed that the range of [Pb] (0.01
to 0.82mg/kg) [Mn] (0.33 to 1.31mg/kg) [Ni] (0.9
to 0.17mg/kg) for the soil samples. The results
obtained were compared with the maximum
permissible limits set by WHO/FAO. The study
revealed the concentrations of the heavy metals
obtained in levels that are within and above the
tolerable limit for human consumption, though
there are some that were below the permissible
limits but long exposure to those metals might
bring about bioaccumulation and turn out to be
damaging to the health of the individual. However
the result of this study shows that Ni, and Pb were
found to exceed World Health Organization
permissible limits.
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I. INTRODUCTION

Heavy metals are generally refer to those
metals which poses a specific density of more than
5g/cm®and adversely affects the environment and
living organism [15]

A heavy metal is not toxic unless when its
concentration in the plants and animal exceeds a
certain level that is required, some elements called
trace elements or micro nutrients, have essential
function in plants and animal cell this has been
shown for Co, Cu, Fe, Mn, Cd and Ni, only when
the internal concentration exceeds a certain
threshold level they demonstrate toxic effects and
then they are commonly termed heavy metals [16]
Heavy metals are significant environmental
pollutants and their toxicity is the problem of
increasing significance for ecological, evolutionary,
nutritional and the environmental reasons [14]

Heavy metals are one of the important
types of contaminants that can be found on the fruit
and in the tissue of the Tree plants. The prolonged
human consumption of unsafe concentration of
heavy metals in food stuffs may lead to the
disruption of numerous biological and biochemical
processes in the human body. Trees grown in heavy
metal contaminated soils accumulate higher
amounts of metals than do those grown in
uncontaminated soil because they absorb these
metals through their root or leaves [2]

Cemetery is a place of deposit and
transformation of the dead bodies without dangers
for the public health and environment
[7].Cemeteries consist of an important urban
equipment employed since the old age by society
for the deposition of the dead[10] However, few
actions are taken to mitigate the environmental
impact generated by urban cemeteries, one of the
main consequences of the implementation of these
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spaces in urban and rural areas is soil
contamination by heavy metals released from
bodies in decomposition that affects the
surrounding environment or population directly
[21] Plants and animal take up metal from the soil
and concentrate them, some of these metals like
copper (Cu), Iron (Fe), Manganese (Mn), Nickel
(Ni), Cobalt (Co) are essential in low concentration
for the survival of all forms of life and are describe
as essential trace elements. When present in greater
quantities the heavy metals like lead and cadmium
may cause metabolic anomalies [5] The Study of
cemetery in relation to heavy metals highlight the
importance of developing research to discuss its
configuration, morphology and urban regional and
environmental impacts [18]

Il. MATERIALS AND METHODS

In the preparation of reagents, chemical of
analytical grade purity and distilled water were
used. All the glass and plastic wares were washed
with liquid detergent and rinsed with distilled water
before drying in an oven at 105°C. All the weighing
were done on FA2004 model of analytical
weighing balance and analysis of the metals was
carried out using Agilent Microwave Plasma
Atomic Emission Spectroscopy (MP-AES) Model
4210.

Area Description
Location

Kano is the state capital of Kano State in
north western part of Nigeria. The city is one of the
largest and most populous city in Nigeria (Latitude
12°2'N, Longitude 08°30°E).(Fig.1).The population
of the city is estimated at over 10million during the
2006 national population census [12]

Table 1: The sampling locations of selected cemeteries within Kano metropolitan and their codes.

S / N Cemetery Locations Code
1 Hajj-Camp cemetery H C C
2 Kanzu Cemetery K 4 C
3 Kofar-Mazugal Cemetery K M C
4 Kuka-Bulukiya Cemetery K B C
5 Sharada Cemetery S C C

Sample Collection

To evaluate the variability between soils
and plant of different cemeteries 100 samples were
collected. A composite sampling were adopted to
obtain a true representation, samples of soil were
taken from each cemetery at designated distance of
50m from each other at a five sampling spot at each
cemetery at 15cm depth.

The identified soil type were sampled
using stainless steel soil auger to collect core
samples at a 15cm soil depths for each soil series, 5
core samples randomly taken were homogenized in
a clean plastic bucket and composited and the
representative soil samples was taken to the
laboratory, air dried, crushed and sieved using
2mm mesh. The samples were kept in an air tight
plastic container and labeled accordingly and stored
in a refrigerator in order to lower any microbial
activities and to slow down the rate of chemical
reactions [1,13]

Sample Preparations

2.0g portion of each finely ground soil
samples were weighed separately into a
250cm’Pyrex beaker and 10cm® of 1:3 ratio of
HNO; and HCI was added .The mixture was
digested on hot plate until a clear solution was
obtained, the beaker was then allowed to cooled

and content was then diluted with 20cm?® distilled
water in 50cm?® volumetric flask [8]. Blank solution
was also made [1,13] The solution was used to
analyze for Cadmium, Cobalt, Chromium and
Copper using Microwave Plasma Atomic Emission
Spectroscopy (MP-AES) Agilent 4210 Model.

Data Analysis

The statistical analysis of all data was
conducted using SPSS software (version 20.0). One
way ANOVA was used to determine the
significance difference of the elements in the
samples at P < 0.05 significance level.

I1l. RESULTS AND DISCUSSIONS

The present study reports the heavy metal
content (Pb Ni, and Mn) in soil and plant samples
collected from some cemetery located within Kano
metropolitan, Kano State, Nigeria. The observed
concentrations ofPb Ni, and Mnin the soil samples
were compared with the recommended limits as
established by the FAO/WHO (2012)

The mean concentrations and range of
heavy metals found in the soil samples collected
from the five (5) selected cemeteries are presented
in table 2
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Table 2:Meanconcentrations of heavy metals in the soil samples analyzed (mg/kg)

S i t e s P b M n N i
H c C 0.24+0.29 0 780 .75 0 15 =0 9
K M C 0.25+0.33 0 770 .43 0.13+x0.16¢86
K z C 0.24+0.38 0 .9 3 =1 0 0.10+0.5
K B C 0.18+0.19 1 31 =+1 30 0.17+0.15
S C C 0.20+0.129 0 76 0 23 0.09+0.65
WHO/FAO2012 1 0 0 2 0 1

Table 3: ANOVA for the mean concentration of heavy metals in the soil samples analyzed (mg/kg)

Element(mg/l) H C C K M

C K Z

cCc K B CS C C

P b 0.24+0.29a
M n 0.78+0.75a
N i

0.25+0.33b 0.24+0.38c¢
0.7720.43a 0.93%x1.0a
0.15+#0.9a 0.13+x0.16a 0.10+£0.15a 0.174#0.15a

0.18#0.19d 0.20+0.19e
131+130a 0.76+0.23a
0.09+0.65a

Mean + standard deviation with different letters in the same row is significantly different at P< 0.05

IV. DISCUSSION
Lead (Pb)

From Table 2, lead in soil samples
analyzed in this study was in the range of
0.03mg/kg to 0.82mg/kg. The result of this study
revealed that the mean concentrations of lead
detected in all the sampling locations were all
below the  WHO/FAO,(2012) maximum
permissible limit of Pb 10mg/kg.These values are
in agreement with the concentrations of lead
reported by Turner et al., (2011) who reported the
concentration of lead in the soil ranging from
0.32mg/kg to 1.23mg/kg and Lawal,(2017)
assessed the level of lead (Pb) in soil where he
reported the values of Pb ranging from 0.46mg/kg
to 2.93mg/kg, which is also below the permissible
limit of WHO/FAQ,(2012).This can be attributed
to the low availability of lead content in the dead
human after decomposition which is eventually
leached into the underlying soils [4].Statistically
there is a significant difference across the sampling
areas at (p<0.05)

Nickel (Ni)

Nickel (Ni) is another heavy metal which
is toxic, carcinogenic and dangerous to humans,
plants and animals. The Ni released into the soil
from copper-nickel smelters, burning of diesel oil
containing Ni, city effluent, bio solid, impurities in
fertilizers, mining and smelting. It enters into the
soil environment through anthropogenic activities
although small quantities are released during
weathering of parent material [19].Nickel
concentration in the soil were generally below the
standard limit set by WHO/FAO,(2012). This
implies that the soil is safe from adverse effects
related to high concentration of Ni.The
concentration of Nickel reported in this study
ranges from 0.8mg/kg to 0.17mg/kg (Table 2). The

result obtained in this study shows that the
concentration of (Ni) in soil samples analyzed from
all the sampling sites were below the permissible
limits of (Ni) 35mg/kg set by FAO/WHO,(2012).
Li et al.,.(2009) reported the (Ni) concentration in
soils of Hong Kong by AAS. Nickel was found to
be below the permissible limits set by
FAO/WHO,(2012) on the other hand, Saleem et
al.(2005) reported the concentrations of (Ni) in soil
ranges from 0.92mg/kg to 1.57 mg/kg which is also
below the international standard limit of
WHO/FAO,(2012).Nickel, although a
micronutrient to most organisms, is known to be
carcinogenic when consumed in excessive
quantities [6]. The source of nickel pollution is the
air born effluent from industrial units using nickel
carbonyl (NiCQy), it’s several times more toxic
than CO,. The complexes breaks down and
deposits finely divided Ni in the lungs, which can
cause cancers [3] Initial symptoms of toxicity due
to nickel carbonyl are nausea, dizziness, headache,
chest pain etc [11].Statistical analysis of variance
(ANOVA) Shows no significant difference across
all the sampling areas at (p<0.05)

Mananese (Mn)

Manganese is a very essential trace
element for plants and animals growth. Its
deficiency  produces severe  skeletal and
reproductive abnormalities in mammals. High

concentration of manganese (Mn) causes hazardous
effects on lungs and brains of humans [15]
Manganese mean concentration in the soil
samples analyzed was in the range of 0.4mg/kg to
0.93mg/kg as seen in(Table 2).The accumulation of
Manganese in soil appears to be below the
maximum permissible limit of Mn of 2.0mg/kg by
WHO/FAO,(2012).This result is lower compared
to the findings of Ghulam,et al,(2015) where they
reported the concentration of manganese in soil
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from their study of heavy metals (Mn,Pb,As,Ni)
accumulation in the soil from different locations as
0.00 to 1.25mg/kg 1.11 to 2.29mg/kg and 1.51 to
3.96mg/kg respectively..Statistical analysis shows
that there is no significant difference to all the
samples analyzed at (p<0.05)

V. CONCLUSSION

This study presents the concentrations of
heavy metals pollutants in soil from selected
cemeteries in Kano metropolitan. The study
revealed the concentrations of the heavy metals
determined in levels that are within and above the
tolerable limit for human consumption, though
there are some that are below the permissible limits
but long exposure to those metals might bring
about bioaccumulation and turn out to be damaging
to the health of the individual. The results of heavy
metals obtained from the analysis of soil samples
from five (5) selected cemeteries of Kano
metropolitan indicated that their concentrations are
relatively low while some were higher than the
permissible limit of FAO/WHO,(2002).The low
concentration could be as a result of the minimum
content of these metals due to the activities that
were taking place around the particular cemeterial
areas because plants take up heavy metals by
absorbing them from airborne deposits on the parts
of the plants exposed to the air from the polluted
environments as well as from contaminated soils
through root systems.

Ni enters environment from different
sources runoff and leached into groundwater,
fossil-fuel combustion, mineral leaching, and
emission from nearby highways, motor mechanic
workshops, factories and motorist could also lead
to an increase in heavy metal content in the
cemeteries. The concentration of the Ni was in the
soil of the study area ranging from (0.02 to
0.52mg/kg) which was more than the maximum
acceptable limit of Food and Agricultural
Organization (FAO, 2012) of 0.1mg/kg. Ni also
contained at a very high concentration level in
plant of the study area. Ni ranging from (0.8mg/kg
to 0.17mg/kg) while the maximum acceptable limit
set by the Food and Agricultural Organization
(FAO, 2012) is 0.1mg/kg. The toxic effects on
plant are unlikely to occur below soil Ni
concentrations of (0.1mg/kg)

This study indicated the harmful impacts
to the environment and human health from the
burial processes and the consequent decomposition
of human bodies that occur within the cemeteries.
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