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Abstract 

The aim of this research was to provide a mechanistic interpretation for fluoride adsorption onto kaolinite over, a 
range of experimental conditions that are important environmentally. Proton titration data of kaolinite showed that 
the p H z p c = 8.9, and the intrinsic acidity constants (of dominant ^ A l O H ) sites were pATB, = —9.23, and pA"a2 = 7.57. 
The mineral surface exhibited some site heterogeneity. The diffused layer model using the following reaction 
stoichiometrics was employed to quantify anion adsorption data: 

> A 1 0 H + H + + F - ^ > A 1 F + H 2 0 ; log O A I O - F = 15.16 

>SiOH + H + + F - - . > S i F + H 2 0 ; l o g / 0 S i 0 _ F = 13.10 
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1. Introduction 

Fluoride is both an essential (when 
< 0 . 5 < F ~ < 1 mg 1"') and a toxic (when 
> 1.5 m g l - 1 , F ~ ) trace element to human health 
[ 1 ] . The World Health Organizat ion ( W H O ) 
Guidel ines for Drinking Water Qual i ty recom
mends that fluoride be present in the range 
0 .5 -1 m g l " 1 in drinking water to prevent tooth 
and bone problems. Particularly in tropical parts 
o f the world, the drinking water may contain high 
fluoride levels reaching > 4 0 m g 1 _ 1 in some cases 
[ 2 ] . Therefore, methodo log ies should be intro
duced to mitigate these fluoride-rich waters to 
meet stringent regulatory requirements. Previously, 
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a low-cost de-fluoridation technique has been sug
gested utilizing kaolinite as an active substrate [ 3 ] . 
In this process, a l though fluoride is removed by 
adsorpt ion, the chemical quantification o f experi
mental data has not yet been d o n e in a systematic 
fashion. Recently , the adsorpt ion/desorpt ion pro
cesses have been discussed in terms o f surface 
complexat ion theory [ 4 ] . In essence, the surface 
complexat ion mode l s ( S C M ) utilize modified mass 
act ion law expressions, where the electric surface 
potential term is introduced, and the lateral inter
act ions are described as an electrostatic repulsion. 
S C M s offer a distinct advantage over the fre
quently used condit ional distribution coefficient, 
K6, s ince S C M s represent surface chemical reac
t ions with a set o f quas i - thermodynamic constants , 
which are independent o f changes in so lut ion 
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