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A B S T R AC T

Electrocoagulation-fl otation (ECF) process evades many of the defects of chemical processes 
and considered as a simple low coast one for fl uoride removal. The present work deals with 
defl uoridation of different sodium fl uoride solutions of both analar (AR) and commercial 
grades using bipolar and monopolar ECF. The effect of different variables on the defl uorida-
tion process; the initial fl uoride solution concentration, speed of agitation, number of electrodes 
and distances between them, volume of solution, time of experiment, presence of additives and 
coexisting anions were studied. Complete removal is obtained after 5 min for AR grade (5 mg l−1) 
and for commercial (4.93 mg l−1) solutions without adding any additives. Monopolar confi gura-
tion showed more effective removal than the bipolar one. This method is considered as a perfect 
one in the removal of high concentrations of fl uoride in AR and commercial solutions in short 
time with no environmental risk and can be used in the industrial fi eld. Data was analyzed 
using statistical programs trying to derive a modeling equation representing the conditions of 
defl uoridation process.
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1. Introduction

Fluoride levels in surface waters vary according to 
location and proximity to emission sources. Fresh water 
concentrations generally range from 0.01 to 0.3 mg l−1. 
However, seawater contains more fl uoride than fresh 
water, with concentrations ranging from 1.2 to 1.5 mg l−1 
[1]. The recorded unpolluted water range for fl uoride is 
of 0.5–1.5 mg l−1. Fluoride compounds are widely used in 
aluminum, fertilizers, glass manufacturing and nuclear 
applications [2–4]. Actually, the long term exposure or 

intake of fl uoride can lead to fl uorosis with symptoms 
such as changes in the bone structure and it may also lead 
to enzyme inhibition [1,5,6]. Acute oral exposure to fl uo-
ride may produce effects including nausea, vomiting, 
abdominal pain, diarrhea, fatigue, drowsiness, coma, 
convulsions, cardiac arrest and even death. Calcifi cation 
of muscles, osteosclerosis and decreased production of 
erythrocytes may also develop as a result of long term 
exposure. It can also affect the metabolism, growth and 
reproduction and other physiological process. There-
fore, there is an urgent need to develop more inexpen-
sive and effective treatment techniques of wastewater. 
Amongst these techniques, electrocoagulation (EC), the 




