DESIRABLE CHARACTERISTICS OF AN IDEAL DEFLUORIDATION PROCESS

· Cost-effective

· Independent of input Fluoride concentration, alkalinity, pH, temperature

· Easy to handle/operate by rural population - the major sufferer

· Not affect taste of water

· Not add other undesirable substances (eg. Aluminum) to treated water

NALGONDA TECHNIQUE

(
Cost-effective

(
NOT independent of input Fluoride concentration, alkalinity, pH

(
NOT Easy to handle/operate by rural population - the major sufferer

(
AFFECTS taste of water

(
ADDS aluminum & TDS to treated water 

ACTIVATED ALUMINA

(
NOT Cost-effective

(
INDEPENDENT of input Fluoride concentration, alkalinity, pH

(
NOT easy to handle/operate by rural population - the major sufferer

(
DOES NOT affect taste of water

· ADDS moderate aluminum to treated water 

In activated alumina filters the major problem lies with recharging of the bed by acid and alkali, and, the aluminum present in treated water.

SALIENT FEATURES OF KRASS PROCESS

(
Low-cost Technique

(
Can be sited at anywhere suitable to user

(
Easy to handle/operate by rural population

(
Only one unskilled person is required

(
Independent of input Fluoride concentration, alkalinity, pH, temperature

(
Does not affect taste of water

(
Does not add any other undesirable substances to treated water

(
Filter bed recharging using alum solution

(
Can be recharged for 30-40 cycles and then discarded

(
Initial F retaining capacity of filter material not high

"KRASS" DEFLUORIDATION PROCESS

Systemic fluorosis is an endemic problem in several developing countries especially in India and Pakistan and has been reported sporadically in other parts of the world. In India at least 14 States are endemic for fluorosis. Out of these 14 states, about 5 States had indicated hyperendemicity for fluorosis in all districts. Rajasthan is one state where all the 31 districts have been identified as fluorosis prone areas. While the WHO standards permit only 1mg/l as a safe limit for human consumption people in several districts are consuming water with fluoride concentrations of up to 18 mg/l. This has resulted in permanent deformities, joint pains, general debility and misery. 

Fluorosis is not a disease affecting older persons only. There is ample evidence to prove that even newborn babies and kids of younger age have also been its victims. It not only affects the body of a person but also renders them socially and culturally crippled. The need to develop a well thought out strategy to attack this problem, therefore, can not be over emphasized. It requires an urgent attention of both medical as well as of social workers. 

Considerable work has been done all over the world on treatment of Fluorosis. Unfortunately the results indicated that the effects of fluorosis are irreversible. But latest studies conducted by Dr. Sunil K. Gupta indicate that this condition can be cured, at least in children, by a treatment , which is inexpensive and easily available. However, safe, efficient and cost effective defluoridation techniques/processes need to be developed in order to be able to prevent the occurrence of fluorosis. 

None of the domestic defluoridation processes available today have been much successful in the field. Relative merits and demerits of some of these processes are as follows:

1) Nalgonda process:

It is a cumbersome technique not suitable for use by uneducated rural population - the section that needs it the most. Further, it is difficult to control the alum dose because it is different for each source of water. The process can be used only for water having a fluoride content of less than 10 ppm. If the alum dose is not properly controlled it may result in high residual aluminum content in output drinking water. The IS 10500 sets an absolute maximum limit of 0.2 ppm of Aluminum in drinking water. Excess of alum also renders metallic taste to the water.

2) Activated alumina process:

It is an expensive process. Reactivation of filter material is cumbersome and it can be done only with the help of trained persons generally not available in most of our villages. This process also results in high residual aluminum in output water ranging from 0.16ppm to 0.45ppm.

3) Other processes:

Processes like Electro-dialysis, Reverse Osmosis etc. require special equipment, electrical energy and especially trained persons to operate these units. Operation and maintenance of these units is also very expensive and hence these are not suitable as domestic defluoridation processes for use in rural areas.

DETAILS OF THE PROCESS (KRASS PROCESS) :

This process relates to treatment of fluoride rich water to defluoridate it and make it safe for drinking. In this process of defluoridation, the water is passed through a especially prepared media, 30 to 60 cms. thick. The media, grounded material in powder form, is supported on graded support material consisting of coarse sand resting on fine to coarse gravel media, similar to rapid-sand-filters used in water treatment plants, which also facilitates collection and withdrawal of treated water. 

MEDIA CHARACTERISTICS OF KRASS PROCESS

· Made up of inorganic substances

· Particle    shape  : spherical

· size D10 : 0.08mm

· Uniformity Coeff  : 2

· Specific gravity    : 2.6

When the fluoridated water passes through the bed of said media, the fluoride contents are retained by this through physical/chemical adsorption process and water free from/reduced fluoride concentration is obtained.

As mentioned earlier there are many processes for defluoridation of fluoride rich water. This process differs from the other known processes in its simplicity, cost effectiveness and residual aluminum in outlet water being limited to traces. There is no limit on fluoride concentration in input water. Temperature, pH, alkalinity and Total Dissolved Solids of input water do not effect this process, which at times yield output with lesser TDS than input water. The ambient conditions like atmospheric temperature and humidity also do not have any effect on this process. It is a practical approach especially for conditions prevailing in rural areas.

The importance of the KRASS defluoridation process lies in the fact that the process simple, no chemical is required to be added, easy to use requiring minimal involvement of technical personnel, is safe and cost effective. The media has adequate fluoride removal capacity and recharging of the media is accomplished using 3 – 5 percent alum solution. The user-friendly process, once installed in a household and with minimal training, ensures continuous supply of safe drinking water at a very nominal cost. Running expenditure consists of alum required for recharging of media, which works out to be about 1- 2 paisa per litre depending the fluoride concentration in water to be treated. The media has functioned satisfactorily for over 40 cycles without replacement. As the media also acts as a filtering process, it achieves better removal of suspended matter, betters clarity and maintains taste of water.

COMPARISON OF KRASS PROCESS WITH NALGONDA TECHNIQUE

1. In Nalgonda Technique (NT) water to be treated is to be tested more frequently as dose of alum and lime required varies with fluoride and alkalinity concentration. 

The KRASS defluoridation process (KDP) is not affected by fluoride and alkalinity concentration in input water.

2. Fluoride removal efficiency of NT is good within a very narrow pH range due to solubility limitations of hydroxy-complexes of alum. Maintenance of pH is difficult at domestic level. The deviations from ideal pH range may result in some alum to pass through with the treated water which may have certain adverse physiological effects. 

The problem of pH in input water is completely obviated in the KDP process.

3. Alum and lime to be dosed in NT have to be weighed accurately to avoid excess/ inadequate dosing. 

Recharging is done by a readymade solution, any excess of recharging solution is taken away along with the rinse that follows.

4. Total dissolved salts in the treated water increase in NT process.

In KDP, a decrease in TDS concentration has been noticed.

5. In NT process excess residual aluminum, which is a neurotoxin has been observed in treated water. 

KDP does not add any aluminum during the treatment, only traces of aluminum present in the input have been observed in treated water.

6. In NT, gentle agitation for a minimum of 10 minutes is a critical part of the process which makes it somewhat cumbersome and it is generally not properly followed while operating domestic defluoridation unit. 

KDP is very simple to understand and operate.

7. In KDP the media cost compares favourably with that in NT.
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