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8-16 mm up to a height of 75 ern. The fluoride-rich water is fed through the inlet pipe. At the 

beginning, the filter is filled with fluoride-rich water and kept for at least 12 hours to obtain an 

equilibrium. 

Figure 3. Low-cost defluoridator. 
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Thereafter, when fresh fluoride-rich water is fed through the inlet an equal volume of 

defluoridated water pours out automatically through the outlet pipe. The efficiency of the 

said defluoridator was further tested by analyzing the fluoride-rich water that was fed and 

the defluoridated water that was collected from the outlet pipe at various time intervals. 

The filter medium used for the removal of fluoride constituted brick clay pieces burnt at 

low temperatures. The burnt brick (clay) has silicates, aluminates, and hematite. When this is 

soaked in water for several hours, these oxides get converted to oxyhydroxides of iron, alu

minium, and silica. The Si-O and Al-O bonds are much stronger than the Fe-O bonds (Cot

ton and Wilkinson 1998). The geochemistry ofthe fluoride ion (ionic radius 1.36 A) is similar 

to that ofthe hydroxyl ion (ionic radius 1.40 A) and these can be easily exchanged between 

them (figure 4). The other possible formation is 

AP+ -t 6F AU \ 

The bricks were analyzed in Finland using the particle-induced X-ray emission (PIXE) 

method. The composition of the bricks plays an important role in this ion exchange reaction 

(table 3). It has to be iron-rich bricks in order to facilitate the ion exchange reaction. The Sri 

Lankan bricks are richer in iron content than the Finnish bricks. Similar trials carried out in 

Finland did not show the removal of fluoride in water; instead they showed that addition has 

taken place. The beneficiaries were advised to use reddish colored bricks, which have a high

iron content, to get a better fluoride removal. In addition, the aluminum content of Sri Lankan 

bricks is more than that in Finnish bricks. The silicon content of bricks in Polonnaruwa is 

much higher than that of bricks in Anuradhapura. 
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Since April 1994, 1,200 such defluoridators have been in operation in 50 villages in the 

North Central Provinces. Once the villages were selected the defuoridators were distributed 

irrespective of their family income and level of education. The assistance of the field health 

officer of the village concerned was sought in this regard. Presently, community-based orga

nizations and nongovernment organizations are involved in the selection criteria. This was 

helpful because of the long duration of the monitoring required, nearly 5 years to see the 

results of this program. Several case studies are discussed below to show the acceptability 

and the operation and maintenance capabilities of these units by the community. 

Table 4 shows several defluoridators run by beneficiaries at Olukaranda. All the units 

except nos. 14 and 41 had changed their filter medium on time showing that villagers could 

manage these units on their own. Column 4 of this table gives the fluoride content of the 

defluoridated water at the time of changing the filter medium. In units nos. 14 and 41 it was 

observed that the fluoride contents at the time of changing were high. The well water used in 

unit no. 41 had a minimum fluoride content of 3.02 mgll during this study period. Similarly, 

defluoridator no. 14 had a minimum defluoride content 0.76 mgll and a maximum of 2.46 mgt 

1. It shows that the filter medium has to be changed at the appropriate time depending on both 

the fluoride content and the consumption. Column 5 gives the fluoride removal efficiency of 
these units. The advantage of these units is that fluoride removal varies from 80 to 30 percent. 

In other words, it does not completely remove fluoride from the fluoride-rich water. It is a 

known fact that a certain amount fluoride, about 0.5-to 0.8 mgll, is required for the human 

body. Defluoridator no. 9 had run for 326 days, because this particular well had a minimum 

fluoride content of 0.2 mgll and a maximum of 1.42 mgll during the study period. 

Table 5 shows the details of the defluoridators introduced at different dates in four vil

lages in the Polonnaruwa district. The duration of operation varies from 8 months in the
cr 

recently introduced ones to 3 years in the initial lot. The villages, which had the longest 

duration of operation of defluoridators, have been visited at least four times per year showing 

the need of regular visits in achieving sustainability. In the first village, these units were 

distributed with the involvement of the chief incumbent of the Buddhist temple while in the 

other three villages women leadership took an active part. Thereafter, the same leadership 

continued in guiding the maintenance and operation. The expenditure of maintenance was 

only for the replacement of bricks every 3 months, which cost less than US$I.00 (Rs 60). 

Table 6 shows the current status of the units in the four villages. The outlet pipes in some 

of these units were broken due to bad handling. This was found to be the only repair in these 
units. The seventh column shows the number withdrawn after beneficiaries showed a lack of 

interest within a few months of operation. In some instances, the beneficiaries cleaned the 

filter to change the bricks but they were not conscious enough to restart immediately due to 

other involvements. This is mainly due to bad planning, as they do not make the bricks ready 

prior to cleaning. Column 5 shows the number of such units. The relatively high success rates 

of villages 2 and 3 are mainly due to the active role played by the women leaders of these 
villages. 














