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ABSTRACT

Atomic Absorption Spectrophotometry was employetttermine the concentration of Aluminium, lromdciLead,
Cobalt, Nickel and Chloride in the various sampbésvater obtained from different locations obtaingithin the
University community. Where it was found out thahcentrations of the element “fluoride” were 0.38ing
0.45mg/L, 0.42mg/L, 0.79mg/L, 0.60mg/L, 0.77mg/l49M@g/L, 0.77mg/L, 0.62mg/L, 0.62mg/L, 0.78mglL,
0.77mg/L, 0.79mg/L, 0.62mg/L and 0.39mg/L for Eegimg Mosque, Faculty of Engineering, Central Mossq
SMS, Quarters, B block, Murtala Hall, Gate 5, AdayBro Hall, Bursary, Aisha hall, Fire Service, 8auna Hall,
Tafawa Balewa, and Ramat Library respectively.riiie results obtained, it can be concluded thgbritg of the
samples (9 out of 15) show concentrations thatdi@ve the WHO stipulation.
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INTRODUCION

Water may be defined as a liquid which forms thassdakes, rivers and rain in the basis of fluiidiving
organisms, which has the chemical formul@HTherefore water can be referred to as a colssid@d transparent
compound of hydrogen and oxygen having no tastenwll which turns to steam when boiled and to iden
frozen.

2H, + Q@ ——> 2HO
(9) (9) o

Drinking water may be regarded as water of suffitiehigh quality that can be used or consumed auttany risk
of immediate or long terms harm [1]

The high need and inevitable dependency for waa@nat be over emphasized as it has been establiched
humans can only survive a maximum of five days athwater [2]

The fact that water is prone to contamination bthbwatural and man made process, the world headflin@ation
recommended that water intended for drinking shbeldreated if it is not of drinking water standdid
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Contaminant may exist in water in various formsythgay include the microbiological and chemical emninants.
Microbiological contaminants include salmonelladd®scherichia coliwhereas the chemical contaminants may
include the sulphur compounds manganese, leadramd i

The quality of grand water may be affected by théure of the soil as well as the medium of transpod the
storage facilities. These also has a great infleeme the purity and the portability of safe water @rinking
purpose. As a standard the drinking water shoulddmeirless several measures can be used to atladysater for
drinking. This can include the chemical method ¢ analysis of drinking water which can be careed using
gravimetric, volume tric and colorimetric techniqae by using sensing electrodes and specializetiuimgntal
methods [2].

OCCURENCE OF WATER

Water occurs as ice, liquid water, pure water aatevwapor. It is found almost everywhere on thghedbout two
third or seven-tenth of the earth surface is cavénewater. Water is so much abundant that itse @resent in the
atmosphere in the form of vapor.

Despite the abundance of water, pure form of wiateare and difficult to find. This is largely berse almost all
substances are soluble in water to a certain extamg water is regarded as a universal solvent [3]

SOURCESAND CLASSIFICATION OF WATER
Water is generally classified based on three groug$asses:

1.Surface water: It that water obtained from steamagural ponds, lakes and rivers of significant siZeurface
water can be flowing water (i.e. stream water)tanding water (i.e. lake, pond etc). surface wasar suitably be
obtained from stream with adequate flow (by intét@nit seasonal or selective draft of clean streatemand their
storage in reservoirs adjacent to the streamsharwtse readily recovered from them). Surface wisteisually not
high in mineral content and is also referred td'sadt water”. Nevertheless, surface water is usuekposed to
contaminants.

2.Ground water: As a name implies, is trapped bentdathground. Surfaces of water that replenish toeird
water include rain that soaks “into the grounderssthat disappear beneath the ground and mehing E].

Natural springs and wells can also serve as souft@srecharge ground water. Ground water may durthe
classified into deep well and shallow well, othesgvknown as low water table and high water tatdpeetively.

Because ground water can absorb dissolved minguaisg its stay underground, in addition to thaichhsurface
water is exposed, it is regarded as hard water.

3.Rain water: although sometimes not regarded asiss df water but as a source of water both sudacethe
ground water, rain water may possess characteri$tat are different from those of surface and gdowater.

CHARACTERISTICSOF WATER

Like all other compounds water has its own charésttes which largely depend on the level and cotregion of
organic and inorganic substances that could beesudsu therein from the surrounding environment. The
characteristics of water can be broadly divided itysical, chemical and biological characteristics

Physical characteristics: these characteristicavater are described by the measure of certain paessmand in
most cases are observable even to the layman. Bamandescribing the physical characteristics démiaclude:

1.Taste: ideally water should be tasteless, howevehaacteristics taste may be imparted to it assalr of
dissolved impurities often organic in nature sustphenols and chlorophenols. Taste is a subjeptiwperty and
often difficult to measure.

2.0dor: Just like the taste, natural water has no oflts own, but certain odor may be impartedttioyi suspended

or dissolved impurities.

3.Color: Even pure water is not colorless. It hasate mreen-blue tint when in large volume. It isréfere
particularly important to differentiate betweenercolor due to material suspended in solution gEheent color
due to suspended matter.
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4. Turbidity: The presence of colloidal solids givedear liquids a cloudy appearance which is aesthibyi
unreactive and may be harmful upon consumptionbit@lity in water may be due to particles dischardeun
sewage or industrial waste or due to presence@é lamounts of micro-organisms [4].

BIOLOGICAL CHARACTERISTICS

Many microorganisms particularly bacteria are foimavater, most of which are of no sanitary sigrafice. Some
are indicators of pollution but are harmless, wiotker such as the bacterial salmonella re pathogeapable of
causing typhoid and paratyphoid fever.

Ground water is believed to be less prone to bioldgontamination because of effect of infiltratjeexposure to
unfavorable environmental conditions and time whaminates most of microorganisms including thaxe
sanitary significance surface water on the othardhia more likely to be biologically contaminatedchuse of
exposure to atmospheric, human and animal actviip

SOME HEAVY METALSIN WATER

A heavy metal is a number of a loosely-defined stib§ elements that exhibit metallic propertiean#inly include
the transition metals some metalloids, lanthanigied actinides. Many different definition have be®pposed,
some based on density, some on atomic humber mi@tgeight and some on chemical properties or ttxid he
term heavy metal has been called a “misinterpatatin an IUPAC technical report due to the conicauty
definitions and its lack of a “coherent scienttfiasis”.

There is an alternative term toxic metal, for whithconsensus of exact definition exist eitherdéssussed below
depending on context, heavy metal can include aitsrieigher than carbon and can exclude some ofi¢hgiest
metals.

Heavy metals occur naturally in the ecosystem wiige vaccinations in concentration. In modern §me
anthropogenic sources of heavy metals i.e. poliutiave been introduced to the ecosystem. Wasieedefuels
are especially prone to contain heavy metals.

Water fluoridation

Water fluoridation is the controlled addition ofidiride to water supply to reduce tooth decay. ktlated water has
fluoride at a level that is effective for prevemtinavities. Defluoridation is needed when the radlyiroccurring
fluoride level exceeds recommended limits. A 19%tlavhealth organization expert committee suggeatkxbel of
fluoride from 0.5 to 1.0mg/h (milligrams per litrelepending on climate. Bottled water typically hasknown
fluoride levels, some domestic water are filteredetmove some or all fluoride.

Although water fluoridation can cause dental fligsowhich can alter the appearance of developiethtenost of
this mild and usually not considered to be aesthmtpublic health concern.

I mplementation

Fluoridation does not affect the appearance, @sgenell of drinking water. It is normally accongdied by adding
one of three compounds to the water: sodium fleritliorosilicic acid, or sodium flurosilicate. Sorh fluoride

(NaF) was the first to be used and is the referestaadard. It is a white odourless powder or ctydtat the

crystalline form is preferred.

Fluorosilicic acid (HSiFe) is an expensive liquid by product of phosphatdilifzer manufacturer. It comes in
varying strength typically 23-25%; because it cargaso much water, shipping can be expensive.dtss known
as hexafluorosilicic, hexafluosilicic, hydrofludsit, and silicofluroric acid.

The centers for disease control and preventiondeasloped recommendation for water fluoridationt th@ecify
requirement for personnel, reporting, trainingpimsing, monitoring, surveillance, and actions ase of overfeed,
long with technical requirement for each major compd used.

Although fluoride was once considered an essentisiient, the U.S national research council hasesiemoved
this designation due to the lack of studies shovitiigessential for human growth, though still sigiering fluoride
a “beneficial element” due to its positive impact oral health. The U.S specifies the optimal lesfefluoride to

range from 0.7 to 1.2mg/h (milligram per liter, @gent to parts per million) depending on the ager maximum
daily air temperature; the optimal level is lowarwormer climates, where people drink more watenigher in

cooler climates. The U.S standard, adopted in 1868pt appropriate for all parts of the world aediased on
assumptions that have become absolute with theofia@ conditioning and increase used of soft kijrprocessed
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food, and other sources of fluorides. In 1994, aldvbealth organization expert committee on fluerigse stated
that 1.0mg/h should be an absolute upper boundy aveold climates and that 0.5mg/h may be an gppate
lower limit.

A 2007 Australian systematic review recommendeaige from0.6 to 1.1mg/L (ASR, 2007) decay.
EXPERIMENTAL SECTION

MATERIAL

- Materials used during sample collections

- 12 pieces of 1.5 litres of empty polyethylene wikettles
- Labeling materials (pen and gum)

MATERIALSUSED DURING ANALYSIS
- Atomic absorption spectrophotometer

- Computer set

- Sampling tube (pieces of test tube)

SAMPLE COLLECTIONS
12 Sample were collected separately, each fromowsrpoint of drinking water source within Univeysibf
Maiduguri, the samples were collected at diffetanes in a 1.5 litre of plastic water bottles

SAMPLING AREAS
1.Central mosques
2.Gate 5

3.Ado Beyero Hall
4.Sardauna Hall

5.Aisha Hall.

6.Tafawa Belewa Hall
7.Murtala Hall

8.Ibrahim Imam Hall
9.Bursary Department

10. Faculty of Engineering
11. Clinic (English Mosque)
12. Quarters

13. Library

14. Fire Services Area

Procedurefor the collection of the water sample used in this project
The water sample was collected directly from theand under ground reserviour in the various wagsenvoir in
the various water locations within the UniversifyMaiduguri

Collection of water from thetap

The polyethylene bottle was thogroughly clean amgperly rinse with water and allow to drain upséievn before
the water was collected from the tap by filling thattle under the tap and rash the water to thebitite cover of
the bottle was then quickly secrew to close thetoggrevent contamination by ways the bottle welel

Atomic absor ption spectrophotometer

Is an analytical procedure for the qualitative apdntitative determination of chemical elements legipg the
absorption of optical radiation (light) by free at® n the gaseous state. In analytical chemistryettienique is used
for determining the concentration of particularmedat (the analyses) in a sample to be analyzedaAde used to
determine over 70 different elements in solutiordimectly in solid samples. Atomic absorption esptetry was
first use as an analytical techniques. The priecipére established in of the™8entury by Robert Wither Bunsen
by Robert Krich Hoof, both Professors at the Ursitgrof Heidelberg,

PRACTICAL PROCEDURES

The samples collected were taken immediately taoNatAgency forbFood Drug Adminstration and Confoolthe
analysis,
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Samples in the polyethylene water bottle were feansd into sampling tube. The tubes were leber@mmately
and care was taken to ensure that each sample medyzad. The tubes were then inserted separatédytime
sampling chamber of the AAS.

The connected computer displays the result of tiedyais on the screen that is the monitor and &salt was
recorded.

RESULTS

The concentration of fluoride and some other heanefals such as zinc, lead, Aluminum, cobalt, nickein,
chloride in University of Maiduguri’s drinking wate

Table: 1 TABLE SHOWING CONCENTRATIONS OF FLUORIDE, ALUMINUM, IRON, ZINC, LEAD, COBALT, NICKEL, AND
CHLORIDE IN UNIVERSITY OF MAIDUGURI DRINKING WATER SAMPLE

Water sample Aluminum | Chloride Iron Zinc Lead Cobalt | Nickel | Fluoride
Source (AD) (Ch (Fe) (zZn) (Pb) (Co) (Ni) (@)
ENGENEERING . MOSQUE 0.16mg/lj 15mg/l.  0.3mg/L  0.23mg -0.10mg/L ND ND 0.38mg/L
FACULTY. OF ENGENEERING| 0.17mg/L| 15mg/lj 0.3g/L 0rag/L ND ND ND 0.45mg/L
C BLOCK.MOSQUE 0.21mg/L| 13mg/L| 0.2mg/lj  0.26mg/L ND | 0.01mg/L ND 0.42mg/L
SMS 0.17mg/L| 18mg/L| 0.30mg/lL 0.25mg/L ND 0.03mg/L DN | 0.79mg/L
QUARTERS 0.19mg/L| 19mg/L| 0.2mg/l{  0.29mg/L ND 0.16ing ND 0.60mg/L
B.BLOCK 0.24mg/L | 19mg/L| 0.20mg/lj 0.29mg/L ND ND ND| 0.77mg/L
MURTALA HALL 0.18mg/L | 18mg/L | 0.30mg/L| 0.28mg/L ND ND 0.49mg/L
GATES 0.20mg/L | 16mg/L| 0.30mg/lj 0.26mg/L ND ND ND 0.771hg
ADO BAYERO HALL 0.18mg/L | 19mg/L | 0.30mg/l 0.29mg/lL m ND ND 0.62mg/L
BURSARY DEPT. MOSQUE. 0.19mg/L{ 18mg/lL.  0.30mg/L  h&yL ND ND ND 0.62mg/L
AIHSA HALL 0.16mg/L | 16mg/L | 0.20mg/L| 0.26mgl/l] ND ND ND 0.78mg/L
FIRE SERVICE 0.15mg/L| 18mg/l| 0.25mg/L  0.25mglL ND DN ND 0.77mg/L
SARDAUNA HALL 0.19mg/L | 19mg/L | 0.30mg/L| 0.25mg/lL ND ND ND 0.79mg/L
TAFAWA BALEWA HALL 0.22mg/L | 15mg/L | 0.20mg/L| 0.28mg/ ND ND ND 0.62mg/L
RAMAT LIBRARY 0.19mg/L | 19mg/L | 0.24mg/L| 0.29mg/|] ND ND ND 0.39mg/L

ND: Not Detected
DISCUSSION

This research analysis was performed using Atonfisofption Spectrophotometry to determine the cainaton
of Aluminium, Iron, Zinc, Lead, Cobalt, Nickel athloride in the various samples of water obtainmedfdifferent
locations obtained within the University community.

For the element fluoride, the concentrations oletifior the 16 samples are 0.38mg/L, 0.45mg/L, OgIPm
0.79mg/L, 0.60mg/L, 0.77mg/L, 0.49mg/L, 0.77mg/L62mg/L, 0.62mg/L, 0.78mg/L, 0.77mg/L, 0.79mgl/L,
0.62mg/L and 0.39mg/L for Engineering Mosque, Fcof Engineering, Central Mosque, SMS, Quarterb|dgk,
Murtala Hall, Gate 5, Ado Bayero Hall, Bursary,sha hall, Fire Service, Sardauna Hall, Tafawa BaJewand

Ramat Library respectively.

As we have seen earlier, the WHO[6] has stipulateeicommended fluoride concentration of 0.70-0.1/Qrag the
safety standard. This could be because of heattlaasthetics problems associated with deficien@xeasss. Water
samples with fluoride concentrations that are $icgnitly below (as is often the case) or aboveréire cases) the
normal concentration will therefore require adjustinby fluoridation or defluoridation as the casgymequire. We
will now take a look at various samples and complaeen to the WHO standards.

Of the 15 samples used for the purpose of this worly 6 were within the WHO stipulated recommended
concentrations. These are samples obtained from, 8M8lock, gate 5, Aisha Hall, Fire Service anddsana
Hall. The other 9 samples show concentrations #natbelow the WHO recommendation. These are samples
obtained from Engineering Mosque, Faculty of Engiiveg, Central Mosque, Quarters, Murtala Hall, Aglyero

Hall, Bursary, Tafawa Balewa Hall And Ramat Libraty can therefore be stated that majority of thengles
obtained within the University of Maiduguri campul require fluoridation

CONCLUSION
From the results obtained, it can be concludedrtaority of the samples (9 out of 15) show coneaitns that are

above the WHO stipulation. It will therefore begfnificance for the University management to cdesireating
water (at least that intended for drinking purpdsgany suitable fluoridation method.
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