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The problem of high fluoride in groundwater is one of the most important health 
related geo-environmental issue. It is beneficial up to certain limits but excess 
intake (i.e. >1.5mg/L) may cause fluorosis. Fluoride in groundwater was studied 
in Sanganer tehsil of Jaipur district. 18 villages were under surveillance. 
Groundwater samples were periodically collected and analyzed for physico-
chemical parameters including Fluoride (F-), pH, Electrical Conductivity (EC), 
Total Dissolved Solid (TDS), total hardness, Calcium (Ca2+), Chloride (Cl-) and 
alkalinity. The analytical results revealed considerable variations in the chemical 
composition of water samples. Fluoride concentration varies from 0.20 to 6.45 
mg/L. 
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1. INTRODUCTION 

Fluoride has been used as a therapeutic agent in dental caries but excess intake (1.5 
mg/L) may causes serious health hazards including dental fluorosis, skeletal fluorosis 
and non-skeletal fluorosis in children as well as in adults along with secondary 
neurological complications [1-4]. During the last three decades high Fluoride 
concentration in water resources and the resultant disease ‘fluorosis’ is being highlighted 
considerably throughout the world. Nearly three million people of our country are 
consuming excess fluoride containing water, especially rural population [5-8]. In 
Rajasthan, groundwater is characteristized by comparatively high concentration of 
fluoride. 22 districts out of 32 are presently consuming water contaminated with Fluoride 
[9-12]. Earlier workers [13-17] reported that fluorosis was correlated high concentration 
of Fluoride ion in drinking water. Thus water samples were randomly collected from 
various location of the study area to assess the quality of groundwater bodies, with 
special attention to Fluoride. 

2. MATERIALS AND METHODS 

Groundwater samples were randomly and periodically collected in pre-cleaned 
polyethylene bottle from 18 villages of Sanganer tehsil (Jaipur district) of Rajasthan as 
given in Table 1.  
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Table 1: Showing Chemical Analysis of groundwater of Sanganer Tehsil, Jaipur. 

S. 
No.

  Villages 
pH 
(H+ 
ion) 

TDS 
(mg/
L) 

EC 
(µmho
/cm) 

F- 
(mg
/L) 

Cl- 
(mg/ 
L) 

TH 
(mg/ 
L)  

Ca 
(mg
/L) 

Mg 
(mg/ 
L) 

Alka
linity 
(mg/
L) 

1. Mohanpura 8.20 920 1650 1.30 125 220 35 30 640 

2. Jaichandpura 8.10 2650 4670 0.5 825 680 149 122 1090 

3. Shrirampura 8.34 790 1410 1.2 101.5 175 26.8 30.2 570 
4. Sukhalpura 8.40 685 1370 1.1 82.7 185 23 27 489 

5. Vatika 7.02 177 630 3.24 345.75 1032.5 63.2 960.2 950 
6. Ashawalla 7.62 82 480 6.20 221.2 719.2 51.1 670.2 720 
7. Chak vatika 7.10 114 630 3.35 205.1 929.2 82.5 847.5 570 
8. Tellawala 7.30 419 760 4.49 337.3 938.5 69.8 842.7 570 
9. Magyawas 8.20 1502 2677 0.4 201 347 49 53.8 903 
10. Ramsinghpura 8.0 4655 9460 0.2 2175 705 170 127 1465 
11. Singarpura 8.30 1460 2601 0.5 200 321 49 41 940 
12. Lilya ka bas 7.20 100 520 6.45 332 835 57 790 470 
13. Badvokidhani 7.0 102 610 3.2 301 1024 62 940 870 
14. Muhana 8.4 680 1270 1.2 69 145 19 23 435 
15. Ramjipura 8.6 601 1132 1.3 56 129 13 17 390 
16. Sanganer 7.3 870 1360 2.5 267 400 200 205 110 
17. Sitapura 

RIICO 
7.10 1030 647 3.82 88.6 160 90 70 266 

18. Goner 7.33 1800 920 1.70 90 97 11 27 297 

A total of 100 water samples (5 samples per village) were collected in precleaned 
polyethylene bottles and brought to the laboratory for analysis using standard techniques 
for physico-chemical parameters. Analytical Water analysis: Physico-chemical parameter 
like pH, Electrical conductivity, TDS, total hardness, Calcium, Chloride and alkalinity 
were determined as per standard method [18]. The apparatus for study of parameters 
and their effect on human body are as shown in Figure 1.  
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Fig.1: Images showing the study and its observations. 

2.1. Fluoride Analysis   

Fluoride concentration was determined with the help of selective ion meter (Orion 
Research Ion Analyzer Model 407 A). Standard procedure for determining the Fluoride 
was followed [18]. In order to achieve satisfactory results; total Ionic strength adjustment 
buffer (TISAB) was used to maintain a suitable ionic strength. 

3.  RESULTS AND DISCUSSION 

The physico-chemical examinations including fluoride content are presented in the Table 
1. The result reveals that Fluoride content in groundwater samples of four villages varied 
from 0.2-0.99 mg/L. In five villages Fluoride content ranged from 1.0-1.49 mg/L followed 
by more than 1.50 mg/L in nine villages as given in Table 1. Fluoride content in three 
villages was very alarming. The maximum content of Fluoride was recorded in Lilya ka 
bas (6.45±0.02 mg/L), Ashawalla (6.20±0.01 mg/L) and Tellawala (4.49±0.09 mg/L). The 
permissible limit for Fluoride content is 1-1.5 mg/L according to W.H.O.. The data 
revealed that 50% villages of Sanganer tehsil are affected with high concentration of 
Fluoride, where as 50% villages it was within limit. As, teeth appear to be most 
susceptible organs to fluorine poisoning and concentration higher than 2 ppm of Fluorine 
initiate mottling [19]. Ruan et al. [20] showed that even with 1.2 ppm, cause dental 
fluorosis during period of tooth mineralization. The pH of almost all the sources was 
slightly alkaline in the rage of 7.0 to 8.6. The correlation analysis indicated that F- is 
positively correlated with pH (r = 0.374, p < 0.01) which in agreement with earlier studies 
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[21,22]. The positive correlation of pH with F- suggests that pH is important in 
determining fluoride in the ground water. Electrical conductivity (EC) is used for detection 
of impurities in water. USPH [23] recommended permissible limit for electrical 
conductivity (EC) is 300 µmhos/cm as shown in Table 2.  

Table 2: Showing standards of drinking water. 

Parameter WHO USPH 
Fluoride (mg/L) 1-1.5 1.5 
pH 6.9-9.2 - 
E.C. (µmhos/cm) - 300 
TDS (mg/L) 500-1500 500 
Total Hardness (mg/L) 100-500 - 
Ca-Hardness (mg/L) 75-200 100 
Mg-Hardness(mg/L) 30-100 30 
Chloride (mg/L) 200-600 250 
Alkalinity (mg/L) 200 - 

Among groundwater samples Ramsinghpura area had maximum EC (9460 µmhos/cm) 
while Ashawalla area had minimum (480 µmhos/cm). Total dissolved solid reduces utility 
of water for drinking, irrigation and industrial purposes according to W.H.O. [24]. In the 
groundwater samples of Sanganer tehsil, Ramsinghpura area had maximum TDS (4655 
mg/L) while Ashawalla area had minimum (82 mg/L). The Rajiv Gandhi National Drinking 
Water Mission [25] identified high total dissolved solids as a water quality problem in 
Rajasthan along with high nitrates and high fluorides. The increase in TDS is due to 
increase in salts containing carbonates, bicarbonates and chlorides [26]. The measured 
chloride concentration in the water samples ranged from 56 mg/L to 2175 mg/L. 
Maximum chloride was recorded at Ramsinghpura and minimum was found at 
Ramjipura. W.H.O. recommended safe permissible limit for chloride i.e. 200-600 mg/L. 
The chloride in groundwater may be contributed from minerals like mica and apatite as 
also from the liquid inclusions in the igneous rocks [27]. Moreover, higher content of 
chloride may have deleterious effects on metallic pipes as well as aquatic flora and crops 
[28]. Hardness of water is a complex mixture of cations and anions. The principal 
hardness causing ions are calcium and magnesium. The total hardness, calcium and 
magnesium in the water are interrelated. In the present study concentration of Total 
hardness (TH) varied from 97 to 1032.5 mg/L. Minimum and maximum was reported 
from Goner and Vatika villages respectively. The permissible limit of total hardness for 
drinking water is 100-500 mg/L as per W.H.O.. Further, Calcium hardness (Ca-H) was 
recorded minimum 11 mg/ L in Goner and maximum 200 mg/L in Sanganer. The 
permissible limit for Calcium is 75-200 mg/L as per W.H.O. Further, magnesium 
hardness (Mg-H) was recorded minimum 27 mg/L in Goner and maximum 960.20 mg/L 
in Vatika. Nanyaro et al. [29] have attributed high fluoride content in water of Northern 
Tanzania to their exceptionally low Calcium and Magnesium concentrations. Maina and 
Gaciri [30] have found in a study of forty-seven bore-wells, that low Calcium and 
negligible Magnesium concentrations corresponded to relatively high Fluoride values. 
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High value of alkalinity gives an undesirable taste to water. Among the total samples 
seventeen samples were beyond permissible limit (200 mg/L). The maximum value of 
alkalinity was found in sample of Ramsinghpura village (1465 mg/L) and minimum (110 
mg/L) was observed from Sanganer. The adverse effects on human health are due to 
consumption of fluoridated, water. It is recommended to take some measures for 
defluoridation of drinking water. Otherwise major health hazards will inevitably 
experienced as some of the areas have very high Fluoride content in the drinking water. 

4. CONCLUSON 

This study provides an overview of the Fluoride content in drinking water and show that 
there is an acute fluoride problem in Sanganer Tehsil, Jaipur. The favorable factor which 
contributes to rise of Fluoride in ground water is presence of Fluoride rich rock salt 
system. The result of current study as well as other available data from water quality 
should be taken in to account when developing strategies for safe drinking water 
supplies. Environmental awareness programme for health implication should be 
emphasized through education of the public and community participation 
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