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Abstract 

Previous epidemiological studies have shown that dental fluorosis is endemic in the lowland, dry zone of Sri 
Lanka, which is considered to be an area in which excessive quantities of fluorides are present in the drinking 
water supplies. It has been found that kaolinitic clay forms a suitable raw material in the defluoridation of water. 

It is shown that there is a noticeable effect of selenium and media pH on the reactions involved in the inter­
action of fluoride with clay. In this study, 1 mM fluoride solutions containing Se03 2~ (selenite) concentrations 
of 0 mM, 0.1 mM, 0.5 mM and 1 mM were used in the reactions with kaolinitic clay. The effect of pH was 
monitored in the range 4 to 8. It was observed that fluoride adsorption was maximum at a pH of 5.6 without 
either Se03 2 _ or SeCM 2 _ , the adsorption capacity being 15.2 umol F ~ g - 1 clay. However, when the Se03 2 _ 

concentration was increased up to 0.5 mM at this optimum pH, the adsorption capacity reduced to 12.8 umol 
F ~ g~1 clay. Monitoring of the effect of SeCM 2 _ and media pH on fluoride adsorption showed that when the 
S e 0 4 2 _ concentration increases from zero to 0.1 mM, there is a reduction of fluoride adsorption capacity. 
However, when the Se04 2~ concentration is further increased from 0.1 mM to 1.0 mM, there was an increase 
in the fluoride adsorption capacity, indicating a more consistent effect of Se03 2~ on fluoride-kaolinitic clay 
interaction than Se04 2~. 

Fluoride concentrations in drinking water supplies have a marked effect on dental health and the 
geochemistry of selenium appears to play an important role in the geochemical mobility of fluoride ions. 

Introduction 

Many water supply schemes, particularly in developing 
countries where dug wells and tube wells form the major 
water source, contain excess fluorides normally detrimental 
to dental health. Crounse et al., (1983) showed that the 
effect of molybdenum may suppress dental decay while Se 
at higher levels may promote dental decay. Selenium is also 
known as an element influencing protection against cancer 
(Schrauzer, 1979; Baumgartner, 1979; Janson, 1980; 
Weerasooriya et al., 1987). It has been previously shown 
that kaolinitic clay could be used as a starting material for 
the defluoridation of fluoride-rich drinking waters at 
village level (Jinadasa et al., 1988). 

As an essential element in animal nutrition, Se is 
required in small amounts and this varies within very 
narrow limits producing toxicity symptoms at higher 
concentrations. Seleniferous soils enrich vegetation in 
selenium which subsequendy may become toxic to grazing 
animals. During the chemical weathering of rocks, Se 
oxidation as well as its solubility, are controlled by the 
oxidation - reduction regime and by the pH of the 
environment. Selenium ions resulting from oxidation 

processes are able to migrate unless they are absorbed on 
mineral or organic particles (Cooper et al., 1974; 
Johnson, 1975). As a result, Se particularly when present 
in the SeC-4 ^ form can enter into the ground water table. 
It can also exist in soils as biselenite (HSe03 ~), selenate 
(SeC>4 2 _ ) , selenite (Se03 2~), elemental selenium (Se°), 
sparingly soluble metal selenides (Se2") and complex forms 
in soil organic matter. Under acid, well drained soil 
conditions, HSe03 ~ is more abundant than Se04 2 _ and is 
strongly adsorbed on iron oxides or forms stable complexes 
with FeOOH (Johnson, 1975). Ylaranta (1983), reported 
that selenite was sorbed strongly by a clay soil. Frost and 
Griffin (1977), found that the decrease in selenite sorption 
with increasing pH was much more gradual for kaolinite 
than for montmorillonite. 

Stoichiometric release of OH - from kaolinite by F ~ 
has been reported by Vickman and Bray (1941), who 
concluded that F ~ replaces the OFT ions found on the clay. 
Other studies have shown that with the degradation of the 
mineral structure, Al is released into the solution from 
phyllosilicate clays and amorphous aluminium hydroxy 
oxides, with the concomitant entry of fluoride into the 
mineral structure QPerrott et al., 1967; Sampson, 1952; 


