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ABSTRACT

Mobility and distribution of some selecttrace metal
was carried out using Tessier et al 1979seque
extraction method and the results obtained st
from dumpsite A, samples taken from— 5cm the
result ranges from 0.56 21.56%, 0.34— 40.66%,
1.34 -29.18%, 0.06 to 45.91% and 0.— 12.95% for
the exchangeable, FeMn oxide, organic carbona
and residual fractions respectively. For the sas
taken from 10 -45cm at dumpsite A, the results of
fractions are 0.42 — 13.63%, 0.0318.48%, 1.01-
25.34%, 0.03 —-35.19% and 0.27- 9.31% for
exchangeable, Fe Mn oxide, organic, carbonate a
residual fractions. The results of dumpsite Barks-
27.36%, 0.28-40.07%, 2.98t.15%, 3.8-42.50% and
0.8430.67% for exchangeable, -Mn oxide,
Organic, carbonate and residual fractions for sal
taken from 05cm while for samples taken from —
15cm the results show 0.3236.38%, 0.2:— 16.49%,
0.53 — 15.83%, 1.53 34.88% and 0.0~ 5.27% for
exchangeable Fe Mn oxide, carbonate and residi
fractions respectively. The dumpsite C has
concentation of the various fractions ranging frc
0.25 — 18.34%, 2.73 to 15.58, 4.023.28%, 0.0+
45.25% and 1.57 37.43% for exchangeable, — Mn
oxide, organic, carbonate and residual for san
taken from 0 -bcm while for samples taken betwe
10 — 15cm the concentrations are 0422 .62% 0.80
—11.59%, 2.16 — 17.33%, 9.8634.48% and 0.9-
32.99% respectively.
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INTRODUCTION

Over centuries, anthropogenic activities such
mining metalurgical processes, burning of fos
fuels, industrial production and agricultural opEnas

Ibrahim Ezekiel Gube
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have resulted in extensive heavy metal contamini
which threatens the webeing of the global
environment of today. Contamination of heavy me
in the enwionment has attracted global attent
owing to its abundance, persistence
environmental  toxicity. Both  natural al
anthropogenic activities are responsible for
abundance of heavy metals in the environn
(Sanchez et al, 2007).

Heavy metals areonsiderably dangerous due to tr
toxicity, wide sources, lack of biodegrada
properties and accumulative behaviour (mansou
al, 2012 and Salati et al, 2010). These heavy 8
have the ability to enter the human body thro
inhalation, ingestionand dermal contact absorpti
(Adelekan.et al, 2011). The toxicity of these metal:
a major environmental concern and potelly

dangerous because of bioaccumule Through the
food chain;they tend to accumulate in the soil, wa
sediment and organisms becausey are not easily
degradable. These toxic metals get to human thr
food chain.

High concentration of these metals causes wideer
of diseases in human such as abdominal ,
hypertension, cardiovascular diseases, imn
dysfunction, liver disease, anorexia and kidnegtes
disorders as well as various kinof cancers due to
excessive intake in contaminated food and drin
water. For instancdjeavy metals such as leegPb),
Cadmium (Cd) and Arsenic (As) etc are toxic .
most especially lead can adversely influence
intelligence development of children, cause exee:
lead in the bloodjnduce hypertensi¢, nephropathy
and cardiovascular diseasgesearch have sho that
soil contamination by heavy metals a serious
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environmental problem witlsignificant implicatior
for human health (Yashim, Agbaji, Gimba and Id
2016).

These heavy metals are characterized by theiritg.
Thecomplexity of chemical speciatiorf these metals
gives information about their bioavailability, mbtyi
and toxicity which total metal determination alc
could not provide the information leading to tr
availability and mobility.

Dumpsiteis where waste materials are disposed al
the oldest form of waste management (Ibrahim €
2013).Historically dumpsites have been the |
popular method of uwerganized waste disposal a
remain so in many places around the w: Most
dumpsites are located within the vicinity of livi
communities and wetlands.

This study seekdo determines the mobility ar
availability of selected trace metals in samples
from the selected dumpsites.

Materialsand Method

All the chemicals and reagents used were of amaly
grade (AR) and double distilled water was u
throughout the research work.

Study Area

Three dumpsitesni Lafia were selected for ti
research workbecause they are the major dumps
where all he waste in the city are deped, this
involve disposal of metal containing materials. i&i
is the capital of Nasarawa State in middle bel
Nigeria,with the population of 330,712 in habite
accordingto the 2006 census. The city lies at
latitude 82938.04"°N and longitude’65.11E.

Sample Collection and Treatment

Soil samples from théree dumpsite were collect
using stainless steel scoop intgpalyethylene bag
previously soaked with ildite nitric acid for 24hrs
rinsed with distilled water and dried. The samp
were collected in three different locats of each of
the dumpsite and mixed thoroughly iobtain a
representative sample at the depth ef3tm and 10 —
15cm.These samples were then transported

postgraduate chemistry laboratory and air dried
two weeks at room temperature anrinded with
mortar and pestle. The gried soil sample was siev
using 0.2mm sieve size and bottlel a polyethylene
bottles for further treatment

For the total metal determination, one gram of eafc
the dried sieve sofrom each dumpsite was diges
with a mixture of 15ml hydrochloric ac
(concentrated) an@5ml nitric acid for 2hrs at 16
after cooling the mixture was filtered and madeta
50ml withdouble distilled water and the concentrat
of these metals were quantified in triplic which the
mean and the standard deviation was com|. The
guantification was done usi-AAS model 7000 series
East and West Analyticahstrumer, after running
series of standards to obtained a calibration ¢
whichwas used for the quantification of the me

For the speciation analysis Tessie al 1979 method
was used as described belc

1. Exchangeable. Each of the three sieved
samples 1.00g each was extracted using 20r
1m MgCh in an abit mechanized shaker for o
hour at a pH of 7, after which the mixture v
filtered and the filtrate was analyzed for -
selected metals using AASodel 7000 series East
and West Analytical instrume

2. Carbonate fraction: The residue from fraction
was shaken with 20ml 1m GCOONa at room
temperature for five hours at the pH of 5. ~
filtrate was analyzed by AAS model 70(

3. Fe — Mn/Reducild fraction: The residue from tl

fraction 2 was extracted with 10ml 0.0

NH,OH.HCl and 10ml of 25% C;COOH at 96C

for 6hrs. Thefiltrate was analyzed with AAS

7000.

3.0rganic Fraction: The residue from fraction

was extracted with 9ml of 0.02m Hf'; and 15ml

of H,O, at 85C on a water bath for 5hrs after 2

another 15ml of 30% #D, was added.

5. Residual Fraction: The residue from fraction
was extracted using aqua regia (7.5ml of 37%
and 2.5ml of 65% HNg at 88C (Maina et al,
2012). The coecentrations of the heavy meti
were determined by Atomic  absorptic
spectrometry (AAS) model 7000 East and W
Analytical instrument.
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Results and Discussion
Table 1: Total metal concentration (mgky
Sample | Pb Cu Zn Fe Mn cd Cr
Dumpsite| 1.306 £ 0.071 £ 0.950 £ 0.730 £ 0.100 + 0.25+ 0.370 =
A 0.05 0.01 0.05 0.05 0.01 .0.10 0.02
Dumpsite| 1.501 % 0.140 £ 3.20 £ 0.43 6.680 + 0.430 0.460 +
B 0.20 0.01 0.70 0.02 0.30 0.02 0.04
Dumpsite| 0.650 0.214 + 3.850 £ 0.320 £ 0.320 = ND 0.400 +
C 0.03 0.02 0.40 0.01 0.02 0.03
Dumpsite 0.370 = 0.100 £ 0.430
A ND ND ND ND 0.02 0.01 0.02
Dumpsite 0.224 0.120 =
By, ND ND ND ND ND 001 0.01
ND = Not Detected
8 -
7 .
6 .
5 | B Dumpsite A
B Dumpsite B
4 W Dumpsite C
31 B Dumpsite A12
2 - B Dumpsite B12
1 .
0 .
Pb Cu Zn Fe Mn Cd Cr
Figure 1 Concentration of total metalsin various Dumpsites (mg/kg)
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Figure2. Per centage concentration of metals from various fractionsin dumpsite A
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Figur e 3Per centage concentrations of metalsin the control dumpsite A
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Figure 4per centage concentrations of various fractionsin dumpsite B
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Figure 5 Percentage concentrations of variousfractionsin control dumpsite B
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Figure 6 Per centage concentrations of metalsin various fractionsin dumpsite C

Among the selded trace metals studied (Pb, Cu, shown Mn could not be detected properly becaus
Fe, Mn, Cd, and Cr), in the tdtametal concentratio concentration at whiclthey are found is below tt
shown in Bble 1, Mn has the highest concentratiol instrument detection limit. Some of the metals sas
6.680 mg/kg in dumpsite B, and this could Pb, Cu, Zn and & were both detected in the th
attributed to the naturef the waste deposited in tt  dumpsite (A, B, C) but where not tected in the
dumpsite since the control of the same dumps;, control which suggesthi¢ waste dumped in this s
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might actually be thesource of pollutior Apart from
Mn, Zn showsa concentration of 3.850 mg/kg

dumpsite C followedy dumpsite B with 3.20 mg/k
and least with dumpsite A with the concentratior
0.950 mg/kg. Lead (Pb) was also next to zinc whith
concentration of 501 mg/kg in dumpsite B, follow:
by Dumpsite A (1.306 mg/kg) and least in dumpsit
with the concatration of 0.650 mg/kg, this could

attributed to combustionf fuel from vehicles sinc
these dumpsitesocated by the road side. For i
control, there is presence of Cd and Cr from |
dumpsite A and B control, this could be attribute:
deposition by air/wind. Mn was not detected

For Fe —Mn oxide fraction, dumpsite A show t!
highest values of Mn and Fe, this agreed with
work of Uba et al.2008 who attributed higher valu
to the precipitating amorphous, hydrs oxides of
manganese duringhé ageing of the dumpsit
(Staelens et al., 20p6For the control Zn has ti
highest value followed bymanganese, this result
disagreed witlthe result of Olona et al., 2012 who
reported higher values of Mn associated \
carbonate fraction. For dumpsite C the ordet
concentration is ZnPb > Fe > Mn > Cu > Cr > C
which agreed with the work of Fagte and
Olanipekun (2010) who discovel Zn to be the

control B but preserit dumpsite B, thissuggests that highest in the Fe Mn oxide fraction

the waste from this dumpsite releabén-to the soil.

For the distribution of the metals in the varic
fractions the results showthe concentration dees
as the depth increases. For the exchangeab
dumpsite A as shown in figurea® the metals studie
are avdable with Cr having the highest percenta
21.66% in 0 -5cm depth but not detectec the depth
increase (10 -15cm). Lead (Pb) is next with tl
percentage of 15.84% within the depth  5cm and
decreases to 13.36% with the depf-10 — 15cm.
From figure3for the control, the metals studied w
also detected but at low concentration comparede
main dumpsite wére this research was cari out,
this mean the dumpsites coutessible serves as
reaction site for the magnification of these me
which lead to increase in thewoncentratios. This
trend was also reported by Adéa et al, 2012
Fegbote and Olanipekun, 2018)milarly, other work
by Godwin Oladele et al, 2012 reged high
concentration of metals such as Pb, Cu, Zn an
where this increasewas attributéd exhaust fron
motor vehicles. Fodumpsite B as shown in figure
similar pattern as in A was observehe availability
and concentration of the various metals, the oode
the concentration is as followBb > Mn > Zn > Cr
Cu > Cd with lead (Pb) having the high
concentration and least in cadmium (Cwt for the
control of dumpsite BCu, Zn and Fe were n
detected.

For dumpsite C in figure 6Zn has the highe:
concentration followed by leaddm this results
shows that shallow oied crops can easily pick |
some of thesenetals and bioaccumulate in crops
since their root is mostly at the surfaafesoil.

For organic fraction dumpsite A showed the higl
value of Iron (Fe)29.18%) followed by Pb, Cd a1
Zn 17.32% and 19.91% but the control has Zn t
highest with the value of 16.89% followed
manganese. df dumpsite B lead was not detectec
this fraction but chromium has the high
concentration of 31.15%. or the control Mn
(22.55%) has the highest within — 5cm depth
followed by Cu 16.65%), therZn (15.60%) but least
in iron with the concentrain of 8.10% for the dept
of 0-5cm but for the depth of - 15cm Mn (16.02%)
is the highest and least with Zn (3.9¢

For dumpsite C the order is Zn > N> Fe > Pb > Cu
> Cr > Cd other researchers reted same pattern
(Fagbote and Olanipeku2010).

This work also shows that in the carbonate frac
the dumpsite A is in the order of Pb > Cd > Zn >X
Cr > Mn > Fe, for the dumps A control is in the
order of Zn > Pb > Mn > Fe > Cr > Cu > Cd > Fe.

dumpsite B the order is Mn > Zn > CiCu > Pb > Cr
> Fe. In the case of dumpsite C the order is Zi>

Cu > Cr > Cd > Fe. Chromium and Iron have a \
low value in this fraction. The concentration airirin

this fractionagreed with the work repted by Abdul-
salam et al. (2011) which howed relatively low
amount of iron in the carbonate fraction. Fagbote

olanipekun 2010 also reged similar lower amour
of iron associated with this fractio

The kst of the fraction which is Residual fraci,

most of the metal studied were fou and for
dumpsiteA the order are Mn > PCd >Cr > Zn > Cu
> Fe.For the control Pb was not detected and the ¢
of the distribution is Cr > Mn > Cd > Zn > Fe > (
For dumpsite B all the metals studied are avalil
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with cadmium having the least concation of
0.99% but Zn was not detected for dumpsite C
has the highest concentration while the orde
availability is Fe > Pb > Mn > Zn > Cr > Cu > (
Researchers like Effiong an@ilbert 2012 repded
similar trend in theirwork and Wufem et ., 2009
repoted same trend in their work with iron having
highest concentration.

In conclusion the primary objective of thitudy was
to determines the nbdity and availability of selecte
trace metals in soil from dumpsite, all the me
studied are available and trencentration decreas
as the depth increases and the concentration sé
metals are higher in the dumpsite than the co
which shows that dumpsite contribute greatly
releasing of metals to the soil.
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