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ABSTRACT

Investigation on the Partitioning of metal contaanits between the soluble and particulate phase#zare
groundwater system hereby reported. Water sampérs wandomly collected from twenty boreholes anenty
hand-dug wells within Azare town. ConcentrationKpiCa, Mg, Cu, Zn, Mn, Pb and Cd in these samplese
determined as soluble and total metals using fl&teenic Absorption Spectrometry. The results ofirtrestigation
reveal that the proportions of the soluble metal#\zare groundwater are: 84.9% for K, 80.5% for 88,6% for
Mg, 67.2% for Zn, 56.8% for Mn, 22.2% for Cu, 39.8%Pb and 17.5% for Cd in the boreholes, and 98fbr K,
87.6% for Ca, 91.8% for Mg, 69.3% for Zn, 76.3% Kkbn, 22.5% for Cu, 44.5% for Pb and 42.5% for Cdhe
wells. These findings suggest that, on the averldg€a, Mg, Zn and Mn were being transported preamtly as
soluble metals while Cu, Pb and Zn were being ppaned predominantly as particulate metals in Azare
groundwater system. The implication of the finditmsvailability and toxicity of metal contaminantsdrinking
water to living system depend largely on the foimmshich the metals exist.
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INTRODUCTION

Incidences of metal poisoning, such as Cadmiumia@ictury poisoning in Japan and copper poisoninigatiand,
have drawn the attention of Scientists and the gépeiblic towards the harmful effects of metalsrécent time,
the magnitude of contamination of aquatic environmby metals in most Nigerian cities has increased
tremendously. This, according to At al (2005), is due to rapid urbanization and indubsagéion of most of these
cities. The realization of this fact has led to thdblication of many works, conducted on the levaflsmetal
contaminants in both surface and ground watersigend (Yahaya and Sulaiman, 1999; Isihei and Okien2000;
Edetet al 2003; and Dikeet al, 2004).

Unlike organic pollutants such as petroleum hydreca and detergent which may visibly build up in an
environment, metals may accumulate, to toxic lewsiroticed in the environments (Biney al, 1999). Further
more, organic chemicals generally break down withetin the environment but metals do not, and asil
accumulate and concentrate in the living systenme(@ical and Engineering News, 2002).

Until recently, most environmental researches omamgontaminants in aquatic environment were basedhe
assessment of the total metal concentration, histbecoming increasingly evident that the impdca garticular
metal species may be more important than thateofdtal metal concentration. For instance, Forsamer Wittmann
(1979) reported that when large quantities of silees are ingested, they remain impregnated sués, forming a
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stable bond to —SH or —SR groups and this has bbewn to be responsible for the permanent discataur of
skin and eye tissues. However, most insoluble galtsot pose any health risk to human if ingestschhse they are
merely excreted in faeces.

In Azare, the headquarter of Katagum local govemiraeea in Bauchi State, Nigeria, majority of tle®mple depend
on groundwater from boreholes and hand-dug weilglfimking and other domestic uses. Although, #nsage-long
belief among the people of Azare that groundwaietike surface water, is not vulnerable to contation by
metals, recent study on the levels of total metaicentrations in Azare groundwater system has shbanthe
groundwater system has been contaminated with spjetdath Manganese, Lead and Cadmium exceeding the
drinking water standards in most of the borehotes lsand-dug wells investigated (Akinola, 2006).c8ithe level
of toxicity and availability of a metal to livingystem depend largely on the forms in which the imetists rather
than the total metal concentration, it is pertintntietermine the different forms in which metahtminants exist
in Azare groundwater system. In the present pagepreliminary investigation on the partitioning ofetal
contaminants between the dissolved and particplagses in Azare groundwater system was carriedittuia view
to assessing the proportions that exist as soluteparticulate metals in the groundwater system.

MATERIALSAND METHODS

Collection, Preservation and Preparation of Samples

In April 2006, water from twenty boreholes and téyehand-dug wells within Azare town were randomayrpled
for total and soluble metal contaminants analysesdch of the sampling sites selected, two watepkss were
collected. The two samples contained aboutldihwater each, with one sample for total metakdetnation and
the other for soluble metal determination.

Samples for total metal determination were immetijapreserved as described by Van Loon (1980) vdalaples
for soluble metal determination were filtered usihgsum filter membrane and the filtrate preserved. TH@@cni

portion was taken from each of the preserved sasrgobel digested in accordance with the procedurerieds by
the United State Environmental Protection Agenc@EBA (1983). All the reagents used for sample pvatien

and preparation were of analytical grade.

Analytical Technique
Total and soluble metal concentrations were detezchin the samples by flame Atomic Absorption Sguenetry
(AAS) using UNICAM 969 AA Spectrometer at the Nai# Research Institute for Chemical Technology

(NARICT), Zaria, Nigeria.
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RESULTSAND DISCUSSION

Figures 1 and 2 show the average proportions afbsoland particulate metals present in water sasngidected
from boreholes and hand-dug wells respectivelyufédl indicates that K, Ca, Mg, Zn and Mn existdorainantly
in the soluble phase while Cu, Pb and Cd existgmaédantly in the particulate phase. The averag@gnmns of
these metals that were soluble in the boreholes34r8% for K, 80.5% for Ca, 88.6% for Mg, 67.2% #n, 56.8%
for Mn, 22.2% for Cu, 39.9% for Pb and 17.5% for. Cd
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Figure 1: Proportions of Metal Contaminants in the Soluble and Particulate
Phases in Boreholes
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Figure 2: Proportions of Metal Contaminants in the Soluble and Particulate
Phases in Hand-Dug Wells

Similarly, in the wells, K, Ca, Mg, Zn, and Mn ekipredominantly in the soluble phase while CuaRt Cd exist
predominantly in the particulate phase (see fi@)réThe average proportions of the soluble metatamminants in
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the wells are: 93.1% for K, 87.6% for Ca, 91.8% Ntg, 69.3% for Zn, 76.3% for Mn, 22.5% for Cu, 4%%or Pb
and 42.5% for Cd. These are relatively higher tihase obtained in boreholes.

A study conducted by Yeh (1999) on Erh-Jen esteanmlicates that Fe, Zn and Cu exist predominaimtly
dissolved phase, while Mn and Ni exist predominaitlcolloidal phase. Nquyeet. al (2005) also observed that
about 70% of Zn, Co, Cd, and Pb exist in the paldie phase in Lake Balaton. It has also been sttbainthe
particulate fractions of total metals in VistulavBi represented about 6% for Ni, 33% for Mn, Zn &ul 80% for
Fe and 89% for Pb (Sokolowséd al, 2001). The disagreement between these findindghanresults of the present
study may be explained in terms of variations i fdactors that govern the physico-chemical behasgiofi metals
in aquatic environment. It has been demonstratatl fdttors such as flow rate, pH, organic mattertets and
dissolved oxygen affect the concentrations of nsatakhe dissolved and particulate phases in natwater system
(Pettineet al, 1994 and Sokolowslkdt al, 2001) and these factors vary with seasons araditos.

CONCLUSION

On the average, K, Ca, Mg, Zn and Mn exist morehim dissolved phase while Cu, Pb and Cd exist rigela
proportions in the particulate phase in both theeboles and hand-dug wells investigated. The imapibo of the
findings to human health in Azare can be appredjafedue consideration is given to the fact thadikability and
toxicity of metals in drinking water to living syshs depend largely on the forms in which the megalst in
drinking water to living system was discussed.
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