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ABSTRACT

Fluorine is one of the most common elements inBagh's crust. Fluoride is recognized to be thetratisctive
caries-preventive agent. The main sources of ftigofdr people are generally food and drinking wefter this reason, the
fluoride and also the metal ion (Ca, K, Mg, Na,hcentrations in the drinking waters collected frtira rural areas of
chickballapur taluke and its counties were invesg#d. In the determination of fluoride and of Na &3 an ion-meter with
a combination-fluoride electrode and a flame phatmnwere used, respectively. According to theltesbtained, the
metal ion concentrations in the drinking waterghe studied area are within the safe drinking waggulation limits
(TS 266) and also the fluoride levels (as mean Qg L'Y) are lower than the permissible limit for fluoride
(0.8-1.7 mg LY.
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INTRODUCTION

Fluoride (fluorine) is a trace element. Trace eletme@ccur in tiny amounts or traces. They play gom@le in
health, for even minute portions of them can sigaiitly affect health. Since some fluoride compaund the Earth's
upper crust are fairly soluble in water, fluoridgsts in both surface- and ground waters. The fleconcentrations in
groundwater fluctuate within wide limits, e.g., filo<1 to 25 mg or more per literl. Fluoride, bromidel andide ions
except for chloride are found in low concentratiomsiatural waters. The main source of the fluoiidevaters is CaF2,
which can be soluble up to 16 mg per liter at@8&nd is found in the composition of volcanic rackBnerals such as
fluorapatite Cag:3Ca (PO4), fluorspar (Cal), cryolite 3NaF.Alk and mica also contain fluoride. Fluoride exists in

volcanic gases more than in rocks.

Fluoride also is frequently added to some consymeducts, such as toothpaste, toothpowder, mowsthwaad
vitamin supplements for various reasons At presdifterent opinions exist toward the Fluoridatioppéications in
drinking waters in the world. These opinions aredabon the experimental data having uncertaintp aghether fluoride
has carcinogenic properties for humans, and alsntore toxic than Pb and less thars. Aspproximately 90% of the
fluoride in the body is contained in the bones &e®th. Fluoride increases the resistivity of toettamel against acids
which cause the initiation of tooth decay. It regltooth decay about 40-50% in the case of a ctnatiem approximately
of 1.0mg L°* in drinking water without any additional influerscéWhen the fluoride concentration in drinking waite
greater than 2 mgt, it may cause fluorsis related to the concentratio the amount of water taken up and to the amoun
of additional fluoride from using toothpaste andgim, etc. When the fluoride concentration excezdsmg L%, children

under the age of four years must drink from anothater source having a known suitable fluoride ll@refrom water
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treated with reverse osmosis. In the determinaifathe fluoride levels in various samples, diffare@thniques have been

used, such as Potentiometry (with fluoride sersitikectrodes) or spectrophotometry.

In the present study, the levels of fluoride ahel inetal ions in the drinking waters taken fromalareas of
chickballapur taluke were determined potentiomatlycby using the fluoride ion electrode. Also, tetermination of

Ca, Mg was carried out directly by titration, ahdttof K and Na was carried out by flame photometry

MATERIALS AND METHODS
Sampling

Rural areas of chickballapur taluke and the lacetiat which the water samples were collected laogvis in
Figure 1. After the water samples were transpaiettie laboratory, the fluoride analyses were peréal immediately 6.
After the determinations of fluoride were performéte water samples were made acidic (@) with concentrated nitric
acid (64%, w/w), in order to minimize chemisorptiand hydrolysis of metal ions, and preserved €44 a refrigerator

for the metal analyses.
Instruments and Chemicals

A Perkin Elmer 3110 model atomic absorption spewt&i®r with an air-methane burner was used in the

Determination of the metals (, Ca, Mg, K, Na) ie tirinking water samples.

The instrumental parameters recommended by theufaetmrer were used throughout the experimental
measurements. All pH measurements were performety s NEL digital pH-meter with a combination electe.
The fluoride analyses were performed by using &®&armer Combination lon Selective Electrodes, rideo(F) fluoride
electrode25. In the determination of sodium andgsitm and also the other metal ions after theopeaEntration onto
Amberlite XAD-16 resin, a Jenway PFP 7 model flgghetometer and, except for Ca, Mg which were ddterthdirectly
by titration method.

Analytical-reagent grade chemicals (Merck,) wereduaithout further purification.

Doubly distilled water was used throughout theegipents. The glassware was kept overnight in aniitic
acid solution prior to being used. Fluoride stockuson (1000 ug mk1) was prepared from sodium fluoride. Total ionic
strength adjustment buffer solution contains 58 fgsodium chloride, 57 mL of glacial acetic acid, g} of
1,2-cyclohexanediamine-N,NA\NO-tetraacetic acid (CDTA) and approximately 150 nil6anol L™* NaOH in a volume
of 1000 ml (pH 5.0-5.5). At a pH below 5.0, the m@@ment gives low biased concentrations becaue @omplexation
of F- by H'". A high bias in the measured concentration ocatisH values above 7.0 because of the presencigiof h
concentrations of OH or HCO3-. Stock solutions of the metals (1000 pg Mlwere prepared by dissolving appropriate
amounts as nitrate salts and diluting to 1000 nthwii% (w/w) HNO3. The working solutions were dildtéo the
appropriate volume prior to being used. Sodiumatmirate solution (0.01 mol ) was prepared by dissolving the

appropriate amount of sodium tetraborate (Na2B4@H2D) in water and completing to the mark (pH 9.1).

Impact Factor (JCC): 2.4758 Index Copernicus Value (ICV): 3.0
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1.Bannikuppe

3. Sultanpet

5. Nandi

8. Nallkadirenahalli-1
10. Kada dibbur
14.Maralakunte
15.Gollahalli

7.Haristala

Figure 1: Map of Rural Areas of Chickballapur Taluke and the Sampling Locations for the Drinking Water
Samples

Determining of Fluoride in Drinking Waters

A combination fluoride electrode was used to deiee the fluoride concentrations in the drinkingteva.
The drinking water samples and the fluoride stamhdaniutions were diluted 1:1 with a total ionicestgth adjustment
buffer solution. TISAB solution equals the ionicestgth of sample and standard solutions and adibstpH, and also
avoids interferences by polyvalent cations suchl@é4tl), Fe(lll) and Si(IV), which are able to congx or precipitate with
fluoride and reduce the free fluoride concentratiothe solution. The mixed solutions were stirndth a magnetic stirrer
for 5 minutes. The electrode potentials of the dansplutions were directly compared with the eled# potentials of
fluoride standard solutions. A calibration curve fitetermining fluoride in the drinking waters, paepd by the least

squares method, is given in Figure 2.
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Figure 2: A Calibration Curve for Determining Fluor ide in the Drinking Waters

RESULTS AND DISCUSSIONS

The fluoride levels determined in the drinking rasamples collected from Rural areas of chickpaldaluke
villages, a total of 8 different locations, areayivin Table 1. In the drinking waters in all thengding locations, which are
fed by snow originating from Nandi Hills regionfetfluoride contents were found to be lower tha800ng L%, the
minimum permissible value. As can be seen in Tabkae highest fluoride level (2 mg1,) was observed. The waters of

this region probably pass through a soil or a flagkr which is a little richer in fluoride than ti¢her regions; this may be
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the reason for this high level. This region is eldé&andi Hills regions (about 20 km), and the flderievels of the three
water samples taken from this region are very dosmach other. The concentrations were found tessethan or equal to
0.25 mg ™. In another study previously performed in the rnam@as of chickballapur, the concentrations obffide in

drinking waters were determined to be between 8d20a34 mg L.

In most drinking waters in which the determinatafrfluoride was performed in India, the fluoridencentrations
were observed to be below 2.0 mg-lAccording to the Indian National Standards fonkimg waters, the recommended
and the maximum permissible levels of fluoride arethe range of 1.0-1.5 mg™t The levels of some metal ions
determined in the same drinking waters are giveifable 2. In Table 2, one can see that there ipatential metal

pollution for the drinking waters.

Table 1: The Fluoride Concentrations Determined irthe Drinking Water Samples (Mg L-1)

Sampling Location | Mean Conc. mg/ L | No of Samples | Range mg/ L
Bannikuppe 0.39 +£0.13 2 0.35 — 0.46
Sultanpet 0.29+0.04 4 0.23 — 0.36
Nandi 0.19+0.03 4 0.17 -0.21
Nallkadirenahalli 0.56+0.02 2 0.50 -0.64
Kada dibbur 0.62+0.12 4 0.50 -0.65
Maralakunte 0.62+0.02 4 0.50 -0.65
Gollahalli 0.7+0.14 3 0.70-0.75
Haristala 0.73+0.10 2 0.71-0.75

Table 2: The Concentration of Elements in DrinkingWater Samples

Sample Location | Elements | No Samples | Conc. in ppm | Range in ppm
Mg 2 500+60 600-1000
Ca 2 600+55 600-1200
Bannikuppe Na 2 0.75+0.1 1-5
K 2 0.62+0.13 1-6
Mg 4 520160 600-1000
Sultanpet Ca 4 610155 600-1200
Na 4 0.78+£0.1 1-5
K 4 0.63+0.13 1-6
Mg 4 52560 600-1000
Nandi Ca 4 610155 600-1200
Na 4 0.77+0.1 1-5
K 4 0.65+0.13 1-6
Mg 2 510+60 600-1000
Nallkadirenahalli |2 2 64050 600-1200
Na 2 0.78+0.1 1-5
K 2 0.66+0.13 1-6
Mg 4 540160 600-1000
. Ca 4 630155 600-1200
Kada dibbur Na 4 0.7820.1 15
K 4 0.63+£0.13 1-6
Mg 4 560160 600-1000
Maralakunte Ca 4 650155 600-1200
Na 4 0.761£0.1 1-5
K 4 0.63+0.13 1-6
Mg 3 570160 600-1000
Gollahalli Ca 3 660155 600-1200
Na 3 0.74+0.1 1-5
K 3 0.61+0.13 1-6

Impact Factor (JCC): 2.4758 Index Copernicus Value (ICV): 3.0
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Table 2: Contd.,

Mg 2 58060 600-1000

Haristala Ca 2 65055 600-1200
Na 2 0.71+0.1 1-5
K 2 0.61+0.13 1-6

CONCLUSIONS

This study was performed at the request of th&a fianchyath of chickballapur District. In additiom the

determination of fluoride levels, the concentrasiarf elements such as Ca, K, Mg, and Na were medsarthe same

drinking waters. It was observed that the metalt@ois did not exceed the threshold values The teesfl this

investigation indicate that the drinking watersrimal areas of chickballapur taluke contains sidfit fluoride content.

The use of fluoride tablets for children at the a6 months or older (until 5 years) not required.
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