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Abstract— we need water to drink, to take bath, wash our 

clothes, utensil clean our surrounding, it is also required to 

irrigate the land for growing crops and we cannot imagine 

life without water. water is gift given to us by nature which 

is essential for life about 70%of the earth`s surface is 

covered with water. All living beginning (plants and 

animals) contains water in varying percentages. Fruits, 

vegetables and other things we eat also contain. 
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I. INTRODUCTION 

A. Water -Essential for Life and Life Activities: 

We have already studied how water is used in day to day 

activities.it is essential for survival. We can live without 

food for several weeks but we cannot live without water for 

more than few days. Hard water can be “softened” by 

reducing the concentration of calcium, magnesium and other 

minerals. Temporary hardness of water can be treated eihter 

by boiling it or by adding (calcium hydroxide).parmant 

hardness of water can also be treated with ion exchange 

resins in which hardness ions exchanged for sodium ions. 

Chemicals may also be used as water softeners. citric acid is 

used in soap, shampooand laundry detergents to soften 

water. 

B. Potable and Non Potable Water: 

Potable water is water is fit for consumption by humans and 

other animals.it is also called drinking water. Water may be 

naturally potable, as is the case with springs or it may need 

to be treated in order to be safe. Either way the safety of 

water is assessed with tests which look for potentially 

harmful contaminants. 

C. Impurities of Hard Water: 

Accessibility of potable water the issue of access to potable 

water is very important.in developed countries, people may 

not put a great deal of thought into the source of their water. 

They can turn on a tap for fresh, potable water which may 

also be enriched with substances for health. In developing 

countries, however, and especially in Africa, a large 

proportion of population does not have access to potable 

water.  

D. Hardness: 

 The scale - forming and lathering inhibiting 

qualities which some water supplies possess caused 

by high concentrations of calcium and magnesium. 

 Conductivity – The process of electrical transfer 

through water, measured in microsiemens/cm. 

 Resistivity – The reciprocal of conductivity. 

Resistivity is usually corrected to 25 degrees 

centigrade and expressed as megohm-cm. 

1megohm-cm is equivalent to 1 microsiemen/cm. 

Water which is not safe to drink can carry diseases. people 

who consume this water will become ill,which may lead to 

death. Unfortunately Evening areas where is often is known 

to many drink it anyway, due to scarcity. The lack of potable 

water is often accompanied by other lapses in sanitation, 

such as open sewers and limited garbage collection. Many 

of these public health issues impact the poor more than 

anyone else. 

II. TURNING NON-POTABLE WATER TO POTABLE 

Water which is contaiminated can be treated to turn it into 

potable water.once of the easiet ways to treat water is 

boiling .boiling water may not remove heavy 

contaminants,but it can neutralize most bacteria and viruses 

which sometimes come in form of tablets for fields and 

camping use.in addition,water can be pumped through a 

filter to remove particulates. 

Since water quality is important, many nations 

strive to protect the safety of their water and to increase 

access to potable water. some countries have laws governing  

r Contamin ants, making the results of this testing available 

to citizens by request in developing nation many 

nongovernmental organization (NGO’S) are working to 

improve water quality conditions, along with other basic 

sanitation. 

A. Drinking Water Impurities: 

1) suspended solids                  

2) microorganism 

3) dissolved solids                                                                         

4) hard water caused by dissolved salts of Ca and Mg  

5) toxic chemical impurities in water  

6) salts of As,Ba,Cd,Cr-6,Pb,Hg,Se,Al 

7) Cr-6 hexavalent 

8) nitrate 

B. In Case of Sudden Scarcity: 

People can look for potable water in hot water heaters and 

toilet tanks, and they should save this water for drinking. 

For bathing, and cleaning, non-potable water can often be 

used .keeping purification tablets on hand ibn an emergency 

preparedness kit is also an excellent idea. after natural 

disasters like floods, storms ,tsunamis and hurricanes, 

citizens should wait to be assured that their water is potable, 

in case sewage pipes have ruptured and contaminated the 

water supply. 

C. Impurities Chemical in Water: 

1) Carbon dioxide ,dinitrogen and oxygen 

2) Di-hydrogen 

3) Di-hydrogen di chloride  

4) ammonia 

5) sulphuric acid 

6) nitric acid 

7) ammonium nitrate 

8) phosphoric acid 

9) calcium oxide 

10) sodium carbonate 
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III. METHOD OF WATER PURIFICATION 

A. Turning Non-Potable Water to Potable: 

steps of the preparation of Chitosan from prawn shell (a) 

Acid treatment of prawn shell ;(b) Dried Chitosan. 

Preparation of Filter and filtration operation: Chitosansand  

filter: Filtration was carried out in a PVC column of height 1 

m and diameter 0.05 m in which filter media was placed. 

The sample was conveyed through a pipe of diameter 5mm. 

Water flow was controlled by the rate of 100 mL/min.  

Chitosan flakes of depth 20mm was used, above the sand 

layer of depth 250mm, through which sample water was 

passed at flow rates of 100mL/min by maintaining a 

constant head of 100mm from the top surface of Chitosan 

filter media. Sand and  Chitosan were separated by cotton 

cloth. At the end of the pipe there was also a cotton cloth as 

a filter media. The particles size of Chitosan was in the 

range 212µm to 425µm. Sand grains were in the range of 

0.6 to 1.2 mm. Charcoal-sand filter: Filtration was carried 

out in a PVC column of height 1 m and diameter 0.05 m in 

which filter media was placed. The sample was conveyed 

through a pipe of diameter 5mm. Water flow was controlled 

by the rate of 100 mL/min. Charcoal powder were used with 

the depth of 25-30 mm and then sand layer of depth 250mm 

below5 . The particles size of charcoal was in the range 

212µm to 425µm. Sand grains were in the range of 0.6 to 

1.2 mm6 . (a) (b) Figure-3 (a) Sample water; (b) Filter 

operation process Physico-chemical Parameter analysis of 

water samples before and after filtration: The turbidity was 

measured using (Hanna Instrument Model-H19143, 

Portugal), electric conductivity and total dissolved solid was 

measured using portable Multi parameter Meter 

sensionTM156 (HACH) and the hydrogen ion concentration 

(pH) was measured using pH meter  

 
Fig. 1: Turning Non-Potable Water to Potable 

B. Solar Water Treatment: 

Solar water disinfection is a type of PORTABLE WATER 

PURIFICATION that uses SOLAR ENERGY to make 

biologically-contaminated (e.g. bacteria, viruses, protozoa 

and worms) water safe to drink. Water contaminated with 

non-biological agents such as toxic chemicals or heavy 

metals require additional steps to make the water safe to 

drink. 

1) There Are Three Primary Subsets Of Solar Water 

Disinfection: 

 Electric. Solar disinfection using the effects of 

electricity generated by PHOTOVOLTAIC panels 

(solar PV). 

 Heat. SOLAR THERMAL water disinfection. 

 UV. SolaR ULTRAVIOLET water disinfection. 

Solar disinfection using the effects of electricity 

generated by photovoltaics typically uses an electrical 

current to deliver electrolytic processes which disinfect 

water, for example by generating oxidative free radicals 

which kill pathogens by damaging their chemical structure. 

A second approach uses stored solar electricity from a 

battery, and operates at night or at low light levels to power 

an ultraviolet lamp to perform secondary solar ultraviolet 

water disinfection. 

Solar thermal water disinfection uses heat from the 

sun to heat water to 70-100 °C for a short period of time. A 

number of approaches exist here. Solar heat collectors can 

have lenses in front of them, or use reflectors. They may 

also use varying levels of insulation or glazing. In addition, 

some solar thermal water disinfection processes are batch-

based, while others (through-flow solar thermal disinfection) 

operate almost continuously while the sun shines. Water 

heated to temperatures below 100 °C is generally referred to 

aS PASTEURIZED water. 

 
Fig. 2: Solar water treatment 

High energy ultraviolet radiation from the sun can 

also be used to kill pathogens in water. The SODIS method 

uses a combination of UV light and increased temperature 

(solar thermal) for disinfecting water using 

only sunlight and plastic PET bottles. SODIS is a free and 

effective method for decentralized water treatment, usually 

applied at the household level and is recommended by 

the World Health Organization as a viable method for 

household water treatment and safe storage.[1] SODIS is 

already applied in numerous developing countries. 

Educational pamphlets on the method are available in many 

languages,[2] each equivalent to the English-language 

version. 

IV. APPLICATION OF SOFT WATER 

SODIS is an effective method for treating water where fuel 

or cookers are unavailable or prohibitively expensive. Even 

where fuel is available, SODIS is a more economical and 

environmentally friendly option. The application of SODIS 
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http://en.wikipedia.org/wiki/Disinfection
http://en.wikipedia.org/wiki/Sunlight
http://en.wikipedia.org/wiki/Polyethylene_terephthalate
http://en.wikipedia.org/wiki/Water_treatment
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http://en.wikipedia.org/wiki/Solar_water_disinfection#cite_note-AutoSB-1-1
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http://en.wikipedia.org/wiki/Solar_water_disinfection#cite_note-Training-2
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is limited if enough bottles are not available, or if the water 

is highly turbid. In fact, if the water is highly turbid, SODIS 

cannot be used alone; additional filtering is then necessary 

A basic field test to determine if the water is too turbid for 

the SODIS method to work properly is the newspaper 

test.For the newspaper test place the filled bottle upright on 

top of a newspaper headline. Look down through the bottle 

opening. If the letters of the headline are readable, the water 

can be used for the SODIS method. If the letters are not 

readable then the turbidity of the water likely exceeds 30 

NTU, and the water must be pretreated. 

In theory, the method could be used in disaster 

relief or refugee camps. However, supplying bottles may be 

more difficult than providing equivalent disinfecting tablets 

containing chlorine, bromine, or iodine. In addition, in some 

circumstances, it may be difficult to guarantee that the water 

will be left in the sun for the necessary time. 

Other methods for household water treatment and 

safe storage exist (e.g., chlorination) different filtration 

procedures or flocculation/disinfection. The selection of the 

adequate method should be based on the criteria of 

effectiveness, the co-occurrence of other types of pollution 

(turbidity, chemical pollutants), treatment costs, labor input 

and convenience, and the user’s preference. 

When the water is highly turbid, SODIS cannot be 

used alone; additional filtering or flocculation is then 

necessary to clarify the water prior to SODIS 

treatment. Recent work has shown that common table salt 

(Na-cl) is an effective flocculation agent for decreasing 

turbidity for the SODIS method in some types of soil.] This 

method could be used to increase the geographic areas for 

which the SODIS method could be used as regions with 

highly turbid water could be treated for low costs 

SODIS may alternatively be implemented using 

plastic bags. SODIS bags have been found to yield as much 

as 74% higher treatment efficiency than SODIS bottles, 

which may be because the bags are able to reach elevated 

temperatures that cause accelerated treatment.]SODIS bags 

with a water layer of approximately 1 cm to 6 cm reach 

higher temperatures more easily than SODIS bottles, and 

treat Vibrio cholera more effectively. It is assumed this is 

because of the improved surface area to volume ratio in 

SODIS bags. In remote regions plastic bottles are not locally 

available and need to be shipped in from urban centers 

which may be expensive and inefficient since bottles cannot 

be packed very tightly. Bags can be packed more densely 

than bottles, and can be shipped at lower cost, representing 

an economically preferable alternative to SODIS bottles in 

remote communities. The disadvantages of using bags are 

that they can give the water a plastic smell, they are more 

difficult to handle when filled with water, and they typically 

require that the water be transferred to a second container 

for drinking. 

Another important benefit in using the SODIS 

bottles as opposed to the bags or other methods requiring the 

water to be transferred to a smaller container for 

consumption is that the bottles are a point-of-use household 

water treatment method. Point-of-use means that the water is 

treated in the same easy to handle container it will be served 

from, thus decreasing the risk of secondary water 

contamination. 

A. Bottle Material: 

Some glass or PVC materials may prevent ultraviolet light 

from reaching the water. Commercially available bottles 

made of PET are recommended. The handling is much more 

convenient in the case of PET 

bottles. POLYCARBONATE  blocks all UVA and UVB rays, 

and therefore should not be used. Bottles that are clear are to 

be preferred over bottles that have been colored. For 

example: the green of some lemon/lime soda pop bottles. 

B. Aging of Plastic Bottles: 

SODIS efficiency depends on the physical condition of the 

plastic bottles, with scratches and other signs of wear 

reducing the efficiency of SODIS. Heavily scratched or old, 

blind bottles should be replaced. 

C. Shape of Containers: 

The intensity of the UV radiation decreases rapidly with 

increasing water depth. At a water depth of 10 cm (4 inches) 

and moderate turbidity of 26 NTU, UV-A radiation is 

reduced to 50%. PET soft drink bottles are often easily 

available and thus most practical for the SODIS application. 

D. Oxygen: 

Sunlight produces highly reactive forms of oxygen (oxygen 

free radicals and hydrogen peroxides) in the water. These 

reactive molecules contribute in the destruction process of 

the microorganisms. Under normal conditions (rivers, 

creeks, wells, ponds, tap) water contains sufficient oxygen 

(more than 3 mg/L of oxygen) and does not have to be 

aerated before the application of SODIS. 

E. Leaching of Bottle Material: 

There has been some concern over the question of whether 

plastic drinking containers can release chemicals or toxic 

components into water, a process possibly accelerated by 

heat. The have examined the diffusion of  and  from new 

and reused PET-bottles in the water during solar exposure. 

The levels of concentrations found in the water after a solar 

exposure of 17 hours in 60 °C (140 °F) water were far 

BELOW WHO guidelines for drinking water and in the same 

magnitude as the concentrations of phthalate and adipate 

generally found in high-quality tap water. Concerns about 

the general use of PET-bottles were also expressed after a 

report published by researchers from the UNIVERSITY OF 

HEIDELBERG on the release of antimony from PET-bottles 

for soft drinks and mineral water stored over several months 

in supermarkets. However, the antimony concentrations 

found in the bottles are orders of magnitude below WHO 

[17] and national guidelines for antimony concentrations in 

drinking water. Furthermore, sodis water is not stored over 

such extended periods in the bottles. 

F. Regrowth of Bacteria: 

Once removed from sunlight, remaining bacteria may again 

reproduce in the dark. A 2010 study showed that adding just 

10 parts per million of hydrogen peroxide is effective in 

preventing the regrowth of wild SALMONELLA. 

G. Toxic Chemicals: 

Solar water disinfection does not remove TOXIC chemicals 

that may be present in the water, such as factory waste. 

http://en.wikipedia.org/wiki/Turbid
http://en.wikipedia.org/wiki/Solar_water_disinfection#cite_note-AutoSB-22-11
http://en.wikipedia.org/wiki/Solar_water_disinfection#cite_note-Pierik-13
http://en.wikipedia.org/wiki/Polyethylene_terephthalate
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http://en.wikipedia.org/wiki/Salmonella
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V. CONCLUSION 

A. Health Impact, Diarrhea Reduction: 

According to the World Health Organization, more than two 

million people per year die of water-borne diseases, and one 

billion   people lack access to a source of improved drinking 

water. 

It has been shown that the SODIS method (and 

other methods of household water treatment) can very 

effectively remove pathogenic contamination from the 

water. However, infectious diseases are also transmitted 

through other pathwaygeneralack of sanitation and hygiene. 

Studies on the reduction of diarrhea among SODIS users 

show reduction values of 30–80%. 

The effectiveness of the SODIS was first 

discovered by Professor Aftim Acra at the in the early 

1980s. Substantial follow-up research was conducted by the 

research groups of at the (Eg) and D at the d. Clinical 

control trials were pioneered by 

REFERENCES  

[1] Kjellén M. and Mcgranahan G., Urban Water-

Towards Health and Sustainability, Comprehensive 

Assessment of the Freshwater Resources of the 

World, Stockholm Environment Institute 

[2] A., Demirzen D. and Duman F., Bioaccumulation, 

detection and analyses of heavy metal pollution in 

sultan marsh and environment 

[3] Rahman K., Industrial pollution and control for 

sustainable development, Training manual on 

environmental management in Bangladesh,  

[4] DoF, Fisheries Resources Survey System, 

Department of Fisheries,  

[5] (5). Madhukar M., Dayananda H.S., Chethan G., 

Dwithiya C., Chaithara K. R., Sajini B., Sandeep 

S., Performance Evaluation of Sand and Chitosan 

as Dual Filter Media,  

[6] WHO, Technical Guideline 10 for Drinking water, 

World Health Organization, 

[7] Science and life book univ. Of delhi 07 

[8] Department of Energy. "Alternative Fuels and 

Advanced Vehicles Data Center 

[9] Demirbas, Ayhan. Biodiesel a realistic fuel 

alternative for diesel engines.  

[10] Demirbas, Ayhan. Biofuels securing the planet's 

future energy needs.  

[11] Shannon, Mark A., Paul W. Bohn, Menachem 

Elimelech, John  

[12] Conroy, Ronan M, Michael Elmore-Meegan, Tina 

Joyce, Kevin G McGuigan, and Joseph Barnes. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://en.wikipedia.org/wiki/World_Health_Organization
http://en.wikipedia.org/wiki/Royal_College_of_Surgeons_in_Ireland

