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ABSTRACT

The levels of Pb, Fe, Cd, Ni, Mn and Cr were determined in dust samples collected weekly for sixteen weeks from
December 2009-April 2010, from a commercial area (Community market) and a residential area (Akenzua
postgraduate hostel) in Ahmadu Bello University Zaria, in order to determine its pollution status with regards to
air. Flame AAS technique used for the analysis indicated the order of relative abundance to be
Fe>Pb>Ni>Cd>Mn>Cr for commercial area; Fe>Pb>Ni>Mn>Cd>Cr in residential area. Analysis of variance
with t-test showed that there was no significant difference between metal concentrations within the study area. The
deposition rates for the residential area showed a mean of 1.76g/m? and the commercial area showed a mean of
2.46g/n?. Analysis with t-test showed no significant difference between deposition rates for commercial and
residential area. The enrichment factor analysis showed anthropogenic activities as a major source of these metals
in the dust.
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INTRODUCTION

Particulate Matter (PM) is the sum of all solid digghid particles suspended in air which may cantist, pollen,
soot, smoke and liquid droplets [1]. The componeamd quantity of street dusts are environmentalufioh
indication in big cities [2] as a source of outd@dr pollutants [3]. Knowledge of the compositiohatmospheric
dusts is pertinent to understanding its impact omdn health [4]. The urban environment is compadedarying
concentrations of trace elements from a vast afanthropogenic sources [5] as well as from natgeachemical
processes [6]. Street dusts can be grouped irgmegits geochemically associated in nature,whichedaged to re-
suspension of soil particles and their main souacesuilding, construction, renovation and weatiteof building
materials. Elements of anthropogenic origin aremfrpetrol and diesel operated generating machineal c
combustion and domestic heating systems [7].

Most trace elements especially the heavy metalsirein the soil nearly indefinitely. These metasain bound to
organic matter unless they are remobilized mecla#igias wind-blown dusts [8]. Human exposure toatgeand
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their compounds in the environment are through falbthks and water. Other forms of uptake are kia sontact.
However, over a period of time, adverse toxic éffecay occur as a result of long-term low levelasyre [9].

The major risks to human health include not onlgnpature mortality from acute pollution episodest also

aggravation of existing respiratory and cardiovésmcudisease, damage to lung tissue, impaired brepthnd

respiratory symptoms, and alterations to the bduysigal and immune systems defenses against inipaldities.

Populations at general risk include children, peapl all ages with asthma and elderly persons ilitasses such
as bronchitis, emphysema, and pneumonia. Particatatter causes health effects by deposition inuhgs where
it interferes with the respiratory process. Thelthedsk from an inhaled dose of PM appears to ddpen the size,
composition and concentration of the PM [10;11].

A battery of scientific studies has linked PM witbalth problems, including premature death, respiyaelated
diseases, the exacerbation of asthma, acute resgisymptoms [10].This study reportsthe dust déjoosrates
and some heavy metalsin dust collected fromresigleartd commercial areas of Ahmadu Bello Univergityia.

MATERIALS AND METHODS

2.1 Sample collection

Dust sampling was carried out according to methibeiscribed by Changlimg al., [12] with modifications. It
consisted of the use of a bowl of 30cm height édah2diameter filled with double distilled watertdthin 10cm of
the top and was placed 6m above ground level otdpilding roof. To prevent birds from drinkinge water and
polluting the sample, a similar bowl was placedimsm same roof filled to the top with tap water. &lére birds find

it easier to drink since they can stand on theofithe bowl. They therefore avoid the collectingvhdhe water
level was maintained daily and sampling was coretleteekly for the Harmattan seasons of 2009 and.201
Samples collected were subjected to the deterroimati the deposition rates and heavy metals (PbCHeCr, Ni
andMn) concentrations.

2.2 Analyses

The water samples from the bowls were evaporatddrge glass beakers. In some samples contamimeétbd
insects were removed by floatation procedures awadmted from the water filled beakers before amaly@mples
were dried at about 186 and the weights were recorded. 0.05g of the sssnphs digested with nitric acid and
hydrogen peroxide as described by Csuros and C§lB8hsand subsequently analysedwith shimadzu AB-838S
using an air — acetylene flame. Each analysis rerewarried out in duplicates.

RESULTS AND DISCUSSION

3.1 Dust deposition

The results of the mean dust deposition rates (Eid) indicated variations between the weeks ofHhaemattan
seasons of 2009 and 2010 in Ahmadu Bello Unive(giBU) environ. Figure 1 showed the dust depositiates at
residential (RS) and commercial (CM) areas withia tampus for 16 weeks of study. Generally, thexg avhigher
CM-dust deposition rate than those of RS-dustdl ithe Harmattan weeks studied except for a fewkedeeeks 3,

12 and 14). However week 12 and 16 presented tifeeki mean deposition rates of 5.455gamd 4.965g/hfor

RS and CM respectively. On the whole, a total amerage deposition rate of 28.1653/and 1.76g/r were
recorded at RS and 39.37 and 2.46fginCM areas respectively. The higher depositioesraf CM to RS may be
due to vehicular movements, human movements tragiplhe ground, road side kitchens, open air waste
incineration and wood burning [14].

Statistical analysis with student t-test indicatedsignificant difference atg0.05 for the deposition rates over the
period studied.

The results of the deposition rates were relatil@lyer than the results reported by Dinetdl.,[14] for 2006/2007
Harmattan season in Maiduguri with a mean of 28g/fhis may be due to the distance of the study @&,
Zaria) from the dust source region of the Sahdwa,difference in sampling stations [14] and thecfbf climate
change [15;16] .
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Fig 1: dust deposition rates at residential (RS) ahcommercial (CM) for the 16 weeks of study
Table 1: Trace metal levels of dust samples in ABEnviron (ug/g)
Metals  range mean EF
PbCM 0.33-1.33 0.47+0.32 177.67
PbRS 17-0.83 0.45+0.30 170.77
FeCM 3.55-6.25 5.04+0.82 1
FeRS 2.58-6.25 4.5441.0 1
CdCM  0.12-0.25 0.16+0.03 8675
CdRS 0.10-0.25 0.14+0.06 9492
NiCM 0.40-0.93 0.60+0.16 208.7
NiRS 0.27-0.67 0.57+0.14 175.53
MnCM  0.07-0.22 0.15+0.06 2.50
MnRS 0.13-0.25 0.19+0.03 1.73
CrCM ND ND ND
CrRS 0.04-0.07 0.009+0.02 2.50

The levels of the metals in the dust samples asepted in Table 1 showed a general mean increasesvy metal
level of CM than RS with the exception of Mn whighave a contrary result. This may be as a resuliefctivities
going on in the area or wind force and directiof[1&lso source and route of Harmattan dust movém@mtribute
to the presence and levels of metals in the d@jt The levels of all elements determined were thas one except
iron and lead, this may be as a result ofresuspeatioad dust and/or their extensive use in actatons and car
batteries, galvanization of iron, in alloys andoatgiditives in petrol. The order of appreciationnoétals in dust
samples were similar to that reported by [19] ispext of Fe>Pb and similar order were obtainedénwork of
[20] in respect of Fe>Pb>Ni.

Enrichment factor (EF) is a better indication ofieonmental pollution than gross elemental conaiun [19] this
can be seen from Table 1. The EF was calculatedywsedepohl’s value [20]. The crustal type elemevise less
enriched while anthropogenic elements Pb, Cd, Nievighly enriched,this supports the findings di][ZStatistical
analysis with t-test showed no significant variat{#<0.05) between levels of elements in dusts fRnand CM
except for manganese.
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Table 2: Pearson Correlation coefficient (r) betwee values of heavy metals in dust samples collectatiresidential (RS) and commercial
(CM) area of Ahmadu Bello University Zaria

Pb Fe Cd Ni Mn Cr
Pb 1 0.143 | -0.203| -0.182 | -0.081 | 0.340
Fe | -0.015 1 0.635 | 0.161 | 0.521 | 0.297

cH;?(;gnrt]::ttiiln in | G4 | 0177 0.444 1 0266 | 0.153 | -0.048 E';r?!gnrt?:ttglnsin
CM-dust Ni 0.353 | -0.264 | -0.213 1 0.295 | -0.565 RS-dust

Mn | 0.073 | -0.344 | -0.641| 0.596 1 0.093
Cr 0 0 0 0 0 1

Correlation coefficient values (r) of trace elenseint the dust samples from the study area werespted in Table
2. Correlation coefficient of 0.5 was taken sigrafit. Ni-Mn, Fe-Cd, Fe-Mn were strongly correlatdthese
observations points out a high likelihood of asatioh of these metals from source composition anefoission
origin. However negative correlations were indidatesome elements.

CONCLUSION

This study showed the presence and level ofPb, NodFe, Ni, Mn, Cr in Ahmadu Bello University dust.
Enrichment factor analysis showed anthropogeniwities as major sources of these elements in ths, dhis was
noticed in Pb, Cd and Ni which showed a high emnieht factor, an indicative of the fact that theg ar
anthropogenic in origin. This shows that Harmatiast constitutes danger to human being and the@mient as
carriers of metals. The results from parametemiatishowed that there was little or no differeimcthe dust from
the two study area.
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