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ABSTRACT

The properties of fluorine, its occurrence in nature and its source of incidence in various
media were presented. The fluoride metabolism, absorption, distribution, excretion and its effect
on living organisms were briefly reviewed. Several methods suggested from time to time for a
defluoridation purpose were clearly stated. The fluoride content of natural waters collected from
different parts of Ethiopia were reported. A study on the defluoridation of water (artificial and
natural) by adsorption/ion-exchange with clays, collected from different parts of the country was
examined. The effects of several parameters such as mass of adsorbent, contact time, volume of
water, and pH of the solution on the fluoride removal efficiency of clays were studied. Among
the adopted clays for defluoridation study, fired clay was found to be the least defluoridating
agent. The other raw clays manifested the promising results to use at community and household
levels with black and red clays being the best defluoridating agent. A mechanism of
defluoridation by clays was verified experimentally. The regeneration capacity of the clays was
tested using a regenerant 1 % (w/v) NaOH.
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1. INTRODUCTION

Fluorine, is in group W A of periodic table. The electronic configuration of the fluorine
is ls22s22p5. The tendency to complete the outer shell with noble gas arrangement is the driving
force for the extreme chemical reactivity of fluorine. Thus, it is the most electronegative element
which has a high electron affinity and is unusually reactive. It reacts directly and very easily with
nearly all elements, except for nitrogen, oxygen, and the lighter noble gases such as He, Ne, and
Ar.

Fluorine is a slightly green gas with a penetrating odor. It is highly caustic (fluorine is
extremely poisonous and, among other things, burns the skin). Liquid fluorine is pale yellow.

The metallic elements react with fluorine to form non-volatile ionic fluorides both in
solution and in the crystalline state whereas the non-metallic elements react with fluorine to form
volatile covalent compounds. In addition to the binary fluorides, a very large number of complex
fluorides have been isolated, often with a fluoroanion containing a central atom of high oxidation
number. Fluoride ions have a strong tendency to form complexes with various metal ions in
aqueous solutions, e.g., AIF63', FeF63‘, ThF62', ZrF62', etc. [1, 2],

2. SOURCES AND METABOLISM OF FLUORIDE
2.1. Sources of Fluoride

The fluoride is found within various media in the form of compound. Its most occurrence
is prevalent in rocks, soils, waters, foods, air, industrial byproducts, etc. The prevalence of
fluoride in various sources boost human exposure to it.

The small amounts of fluoride minerals that occur in many industrial materials may
eventually become an added source of fluoride. References are made to those materials that are
processed thermally or chemically, such as limestone, cement, rocks, clays, shales, and metallic
ores. Much of the fluoride is released during such operations as a secondary product.

The principal sources of fluoride available to man are drinking water, food, dings

1
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