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Rermoval Of Fluoride lons From Agueous Solution By Waste Mud

Bang Kemer', Duygn Ozdes’, Ali Giindogdu’,
Vollan N. Bulut®, Celal Duran’, Mustafa Soylak®

! grzdeniz Technical Universizy, Faculty of Arts & Seiences, Department of Chemistry, 61080 ‘T'rabzon, Tirkiye
? Giresun Unjversity, Facully of Arts & Stiences, Department of Chemigiry, 28049 Giresun, Thskiye
3 Breiyes University, Fachity of Ants & Seiences, Department of Chemisiry, 3%039 Kayserd, Thrkiye

Fioride is one of the most essential fons for Hving organisms at low concertrations. The
World Healih Organization {WHO) bas specified the tolerance Yimit for fluoride content in
drinking water as 1.5 mg/k {1} Low concentrations of fluoride in drinking water have been
coneidered honeficial to prevent denta! carries. Chronic intake of excessive fluorids can Jead
to severe dental and skeletal fluorosis, Fluoride is attracted by positively charged caleium in
teeth and benes due to its sirong slectronegativity, which tesults in flnorosis and associated
health problems, children as well as adults [2}. Thevefors, low-cost and technologically
fensible metheds for removal of flnoride ions from drinking water are needed to conirol
fluorosiz. Flnoride semoval from drinking water can be achieved by chemical precipitation,
adsorption, membrane process and 300 exchange. Adsorption process is found to be effcotive,
etrvironmentzt fricndly and economical.

Waste mnd was used as an adsorbent for removal of fluoride fons-from drinking water in
the presented work, Waste mud was obtained from Cu-Zn mine i Cayeli, Rize-Turkey. The
chemical composition of waste mud is 11.7% Si0., 3.0% ALOs, 48.4% Fe0s, 0.7% Znl,
0.7% Cul> and 29.6% other comstituents, The finoride rernoval potential of waste mud was
investigated as a fonction of pH, contact time, thitial flueride concentrafion and sdsorbent
dose. The three different forms of waste mud were tested for their fluoride removal
perforpance: i) original waste sad (o-WM), #) acid-treated waste mud (a-WM), and 1id}
precipitated waste mud (p-WM}

Batch sorption studies were performed. The sorpiion experiments were carried out by
adding .01-0.2 g of adsorbent in 10 mL of synthetic flvoride solutions in polyethylene
centrifoge tubes. The tubes were agitated up to equilibrium on a mechanical shaker. The solid
was separated by filtration through nitrocellizlose membrane, and the fiuoride concentration
in the superpatant was analyzed clectrochemically using 2 fluoride jom-selective electrode.
Wiaximnm removal was achieved at pH 5 for all type of waste mud, but p-WM exhibited
greater performance fhan the others (o-WM, 2-WM). The removal of flueride by p-WM was
23.7% znd the final concentration was 16.3 mg/L at optimum condition from the synthetic
solutiog having initial fiuoride concentration of 50 mg/L (10 g/l adsorbent suspension. The
experimental data were evaluated using Freundlich and Langrmir sorption isotherms. Resuits
of this stdy demonstrated the effectiveness and feasibility of WM for removal of fivoride
jons from agueous solution.
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