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ABSTRACT: Problem of heavy metal pollution to datie water sources is becoming acute in both ugrahrural
areas. The methods of managing water resoura@sid contamination is not yet available to thesgraots populace
who are directly affected by this incidents. Intiaé and vehicular emissions release several fasfriseavy metals
into the environment and, since there is no propgulation, water sources are seriously exposeubliation. The
research was targeted at finding a solution toghiblem by investigating an available forest pldwatt can be suitably
used for removing heavy metals from domestic wsti@ply. This paper give account of hieringa oleifera Lam, a
common forest plant was used for removing heavaheeintaminating from polluted water samples.
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Introduction

The population explosion being experienced maaihe world especially in developing countries el
coherent rapid industrialization have put increggiemands and ecological pressure on water supipiy.
becoming increasingly difficult to protect watepifn the hustle and bustle of the daily human a@iv;t
especially, in the large cities of developing worldnfortunately, water is not equally distributexl earth
and even, where supplies appear abundant, prolagsesbecause of pollution. This is particularlyetin
highly populated industrial areas where large vasnof wastewater are discharged continuously into
streams and rivers.

*To whom correspondence should be addressed.
E-mail: bolaji@unaab.edu.ng

A metal is loosely defined as an element thehé a salt compound by the addition of acid. ity
of metals depends on the degree of oxidation a¥engmetal ion together with the form in which gaurs.
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The ionic form of a metal is the most toxic formwvihich it occurs. The ionic form of a metal is thest
toxic form. Toxicity tends to be reduced in theviemnment by the formation of complexes with organi
matter such as fulvic and humic acid. Under certainditions metallo-organic compounds may be farme
which exhibit greater toxicity than the ionic formMetals in waters therefore exist in truly dissay
colloidal and suspended forms. The proportiorhesé forms varies for different metals and forediht
water conditions (Browet al, 1996).

Water pollution by letals resulting from anthogenic impact is causing serious ecological problé
many parts of the world (Butlest al., 1996). This situation is worsened by lack ofura elimination
processes for metals. As a result, metals shifnfone compartment within the ecosystem to another.
Where sufficient accumulation of metals occur witttie biota, the metals are further accumulateoutyin
the food chain transfer and reach concentraticaisttbcome a threat to biological survival.

Incidence of heavy metal pollution of rivers aneams by anthropogenic inputs are nowadays not
uncommon in almost all developing countries (Machu®992). Among the greatest threats to healtheis
presence of toxic metals in drinking water. Thesidue that usually comes from industrial waste and
particulate matter from automobile exhaust includad, mercury, zinc, cadmium and copper. High
concentrations or prolonged exposure have beereprt cause a number of irreversible physiological
damages to the central nervous system. Unlikénthestrialized countries where the analytical imstents

are readily available, most developing countriesefacute shortages of both equipment and qualified
personnel. Even several techniques being usethéoremoval of metals from contaminated water ate n
applicable in developing countries.

Abeokuta, a fairly industrialized town is recerglyperiencing some level of industrial metal prosesand
cloth dyeing. Uncontrolled disposal of domestid amdustrial wastes is not uncommon in the cityhisT
study is very important because, the disposed esfthi usually flow into city drainage system, thetoi
streams that traverse the terrain and serve sommauaaities downstream. Therefore, it is very nezmgst
research in easily available forest plants thatbmnsed in domestic water purification.

Sudy Area

The research was carried out at three villdgested around Abeokuta, the capital of Ogun St&gun
State is situated in the southwestern Nigeria,gifiietween longitude 2°31'E and 5°37'E and between
latitude 6° 20'N and 8° N. The three villages st for the study are located around Abeokutaoa
axis linking the main city. They are Kobape alofgeokuta-Sagamu road, Olufowora along Abeokuta-
Ibadan road and Itori along Abeokuta-Lagos roadufé 1). Domestic water supply in these villages i
worse as the people rely on rivers, streams, pandswvells for water supply.

Materialsand Methods
Moringa oleifera Lam

The treeMoringa oleifera Lam is a native of the Sub-Himalayan region ofidndit is a medium-sized
tree that belongs teloringaceae family. The family conmsists of the single gearinga. There are two
common speciedyl. oleifera and M. concanensis, the former being vegetative speciell. oleifera is
distinguished by leaves usually tripinnate leafl&&18mm long, petides yellow or white without red
streaks, and the tree is medium siz&il-pinnate leaves, leaflet 15-30mm long, petals with red streaks or
reddish at the base, characterize M. concanensis and the tree is large.

Moringa oleifera Lam grows well in almost all types of soil excsfiff clays, but sandy loam are the best.
It is strictly a tropical plant and grows well ihet plains. It is predominantly a crop of dry lasmtd arid
tracts where it has been found to perform satisfdgt(Sundararat al., 1970, Gopalakishnan, 1978).

The tree can be propagated from seed or cuttings;uitings are usually preferred because they gomis
easily. Itis noted that plants raised from sgadsluced fruits of inferior quality. Further, dogs of fairly
large size, planted in moist soil strike roots kyaeand grow to sizeable trees within six to eigluntis.
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Fig. 1: Drainage Patterns in Ogun State of Nigeria.
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Sampling

Three locations were selected within the vigimif Abeokuta city for the purpose of the studyhe
villages are; Kobape along Abeokuta-Sagamu roadfo@bra village along Abeokuta-lbadan road and
Itori village along Abeokuta-Lagos road. It wasegumed that rivers and streams that traverse these
villages must have received some level of heavyahgetintamination which have emanated from industria
activities within and outside Abeokuta city.

Sampling points were located in places choserihfe study. Water samples were collected belmv t
water surface using four-liter plastic containeBefore sampling, the containers were properly weshith
10% hydrochloric acid (HCl)and thoroughly rinsedttwide-ionized distilled water. All samples were
tightly sealed and immediately transported to #imtatory inside ice packed insulated boxes, fatysis.

In the laboratory, the samples were filtered uginth micron-meter filter paper with the filtratesdified
to pH 2 in order to keep the metals in solutiothe Bamples were stored in the dark cold boxes. pBagn
was carried out twice a week in the early hour8q&.m.) in the morning for two months.

Moringa seeds selected were dried, weighed and poundadriortar. A suspension of 0.6g/litre was
obtained solution that was prepared by mixing @bgrounded seeds with 1 liter of water and filteedter
agitating it for 5 minutes. The solution was alé@vto stand undisturbed for 120 minutes. From this
solution, 30ml was taken for analysis.

Metallic concentration of both the raw and dherified water samples were determined by subjgati
to the Atomic Absorption Spectrophotometric machjcalled AAS machine). The concentration of some
major heavy metals present in the water sampleolvtined as readings in milligram per liter (mg/l).

Results and Discussions

Tables 1 - 3 shows the concentration of heaeyals in the raw water of the three villages sathple
before and after treatment. The rate of absorpaifdhe heavy metals present by the seed treatisi@fgo
reflected in the Tables.

Table 1. Heavy metals concentration of water saspbtained from Kobape village before and after
treatment withiMoringa oleifera.

Raw Water Treated Water
Name of Metal Absorbance Conc. (mg/l) Absorbance nacémg/l)
Copper (Cu) 0.0063 0.262 0.008 0.007
Zinc (Zn) 0.0030 0.11 0.0096 0.036
Iron (Fe) 0.0262 0.747 0.0001 -0.002
Lead (Pb) 0.0010 0.200 0.0001 0.03
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Table 2: Heavy metals concentration of water sampbtained from Olufowora village before and after
treatment wittMoringa ol eifera.

Raw Water Treated Water
Name of Metal Absorbance Conc. (mg/l) Absorbance naCémg/l)
Copper (Cu) 0.0011 0.012 0.0006 0.007
Zinc (Zn) 0.0030 0.01 0.0241 0.098
Iron (Fe) 0.095 0.222 0.0037 0.078
lead (Pb) 0.0003 0.10 0.0001 0.02

Table 3: Heavy metals concentration of water dampbtained from lItori village before and after
treatment withiMoringa oleifera.

Raw Water Treated Water
Name of Metal Absorbance Conc. (mg/l) Absorbance nacémg/l)
Copper (Cu) 0.0030 0.033 0.0007 0.008
Zinc (Zn) 0.0001 0.030 0.0153 0.059
Iron (Fe) 0.0847 2.830 0.0012 0.024
Lead (Pb) 0.0000 0.01 0.0002 -0.070

In Table 1, the water sample obtained from Kabaillage has the concentration of Copper before
treatment as 0.262mg/l and reduced to 0.007mg#t aféatment. The concentration of Zinc in theawat
sample reduced from 0.11mg/l to 0.03mg/l aftertimeat. Iron concentration in the water sample was
0.747mg/l and reduced to - 0.002mg/l after treatmeXiso, Lead concentration of 0.20mg/l in the evat
sample was reduced to 0.03mg/l. The negativeisigoe to interference of other heavy metals.

Table 2 shows the result of treating water dampbtained from Olufowora village witl. oleifera seed
powder. The concentration of Copper in the rawewatas 0.012mg/I and reduced to 0.007mg/l after
treatment. The concentration of Zinc was 0.01nagill increased to 0.098mg/l after treatment. The
concentration of Iron in the water sample was On2®2 and decreased to 0.078mg/| after treatmefite T
results. The concentration of lead in raw wates @4.0mg/l and decreased to 0.02mg/l after treatme

The results on Table 3 were obtained in respleafiter samples from ltori village. The concatitin of
Copper in the water sample was 0.033mg/l and retitwd.008mg/l after treatment. Zinc concentration
increased from 0.03mg/l before treatment to 0.05Pafter treatment. The concentration of Iron fie t
water sample was 2.83mg/l in the raw water and ceduo 0.024mg/l after treatment. Lead has a
concentration of 0.01mg/l in the raw water sampie a reading of -0.07mg/l was recorded after treatm
The negative sign indicate interference of otheviienetals.
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Conclusion

The powdered seeds doringa oleifera mixed with raw water at a concentration of 0.Gefluced the
concentration of heavy metals contained in the msaenple. Though the concentration of Zinc and lea
slightly increased in some cases, however, theseedases are negligible in terms of the standard
requirements for drinking water quality.
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