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This paperbegins withan overview of the origin, magnitude, geographical distributionand

health consequences of fluoride contamination problem around the world arid particularly in

osukuru Sub County ..

Tamarind seed, a household waste from the 'kitchen is.used for the sorptive removal of fluoride

fromsynthetic aqueous solution as well as from field water samples. The main aim of this study

wasto investigatethe efficiency of tamarind seed'powder for defluoridation of ground water.

Various current defluoridaiion technologies are discussed and. this paper mainly focused on

adsorption .:

Batch sorptive.defluoridarion was conductedundervariable experimental conditions such as

agitation time, initial fluorideconcentration, and.sorbent dose. Maximumdefluoridation was

achieved in withinBfhninutes, Defluoridation capacityincreased with increase in sorbent dose

and equilibrium was reached when increase in sorbenr dose gives no appreciable change-in the

amount offluoride removed, moreover defluoridation decreases withincrease in initial fluoride

concentration. The optimum efficiency for both-synthetic and-field water samples was found to

be.96% and 90% respectively. For domestic application, defluoridation with lOQ% achievement

was.reached.
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1.0 INTRODUCTION

This chapter includes thefollowing; back ground.to the Study, statement of the problem, purpose

of the .study, objectives 'ofthe study, SGOp~ ofthe.study,

1.1 BACKGROUND

Fluorine (Ez) due to its high electronegative and reactivity cannot be found in natural environment

in elemental form. Fluoride (F") ISa fluorine anion which.has a·great tendency to behave as ligand

and easiness to form a great number of different organic and inorganic compounds in soil, rocks •.

air, plants and animals, These compounds are quite soluble in water. so fluoride is. present in

.surface' and,groundwater -as. an almost completely dissociated fluoride ion (WHO ..2002).

There are numerous fluoride "belts" throughout the world where ground waters contain unsafe

levels of fluoride. These belts span:over 14 countries in Africa, 8countries inAsia, and.ti countries

in the Americas that all having water considered unsafe by the World Health Organization (Tekle-

Haimanot, et al., 1995). One of the regions of the world most affected by fluorosis is East Africa,

specifically, the East African Rift Valley. Possibly bccausefluorotic minerals ace often carried by
water, it is more common to find fluoride-rich soils in lowlands and valleys. T (Bardsen, et al.,

1995). With over 61% of East African water sources 'having more than I mg of F II (the

recommended amount), 20% 'having more. than S·1Jlg/1,and 12% haying over ~mgll (Chilton, et

al.,2.o.o6).

.,

III Uganda High fluoride concentrations (greaterthan the WHO guideline value err.s mg/l) are

found in.the Rjft Valley ofwestern Uganda and in the' volcanic areas. of the cast (Mbale, Elgon,

Moroto areas). The incidence of fluorosis 'is known to be high as a result, The crater lakes of

western Uganda 'often have high concentrations (e.g.4.5 mg/I F inLake Kikongo; Mungoma, 199.0)-

and .concentrittions· in ground waters having interaction with these. lake waters are likewise

expected to be high (and the waters correspondingly saline).

High 'fluoride concentrations are particularlynoted in ground waters from the Rwenzori

Mountains on the western border and the Osukuru HWs in eastern Uganda (WRAP, 199.9).In the
.Suku llu Hills, fluoride may also be associated with occurrences of phosphate minerals which are

currently being investigated for mining development. (British Geological Survey, 200) )
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Drinkingwater is the major source offluoridedaily intake and continuous consumption of drinking

water with heightened fluoride concentrations (>1.5 mglL) Gal).cause varying degrees of health

problems '(Harrison, 2005). At drinking water concenrrations.between 'O.9-1.2,mgI.L, fluoride may

give rise to mild dental fluorosis. Values.of'Lfi-Z 1,11g1Lof fluoride in drinking water gives rise to

higher chances of dental fluorosis, while values exceeding 2 mg/L may have very high chances of

dental and skeletal fluorosis (WHO, 1994).Jn: Osukuru there are high cases of'dental fluorosis but

few cases of skeletal fluorosis.

In an effort to combat.this public health problem, various technologies have been explored in both

the developing and developed world, these methods can be broadly classified into three basic types

namely adsorption, precipitation and' membrane 'processes. In the precipitation methods there is,

high probability of contamination of drinking water due to unwanted chemicals. On the other hand

membrane processes involve constant maintenance and heavy prices, which has made them less

popular Hence, more attentionis focused on adsorption (Feenstra et ai, 2007). Plant materials ate"

reported to accumulate fluoride-and lienee application asdefluoridating agents has been. suggested.

Examplesof such biosorbents are serpentine (Maruthamuthu & Venkatanarayana Reddy,1987a).

Tamarind gel.(Maruthatnuthu & Venkatanarayana Reddy 1987,b)" Duckweed Spirodela polyrrhiza
(Shirke &Chandra 1991), Hydrilla Verticillata (l.f) Royale plants (Sinha et at '2000) Aloe vera

(Murugan & Subramanlan,,2002). However, the 'applicability of these low costmethods is limited

either due to their low efficiency or lack of .public acceptance. Therefore, it, is, of paramount,

importanceto identify materials with high rate of removal, economically, socially'and technically

feasible for applications in rural communities.

Tamarind seeds is a'household material and is left as waste' after removing Tamarind pulp for food

preparation. It mainly consists of polysaccharide's with fats. tannins, proteins arid. amino acids, in

minimum proportion. The surface of'Tamarind seed.is positive '~t.~neutral pH since its pHzpc is

7044. Hence, -there may be electrostatic 'interaction between the fluoride, ion and Tamarind seed

(Meltzer 1976~:Since this material is familiar in eastern Uganda an attempt is made to use it for

r. defluoridationof drinking water: Using both laboratory aqueous solution andground water field

samples,
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