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Abstract— The paper reveals the information regarding sea 

water desalination process by organic material in which some 

basic organic components, aggregates, chemical compounds 

are added to purify sea water without requirement of any 

sources which can be a beneficial term for them who do not 

have any sources for gain pure drinkable water. There are 

many systems available in the market which purifies the sea 

water but some of are costly or unaffordable by a common 

person thus we developed setup which solve the water crisis 

by using sea water, which is affordable and cheaper than any 

other setup. In contrasting we developed the simple filtration 

system in which the filter only produce the pure water by 

combining of both solar panel system and RO membrane in 

addition to this another important parameter is cost which is 

low compared to other system. 
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I. INTRODUCTION 

The basic need of any human is water, without water there is 

no life. In the world there is 97% water is in sea and only 2% 

is available for drinking. Since this time more than 125 

countries having problem of water and its quality. In Middle 

East the litre of water is more expensive than a litre of 

gasoline. There are several systems are available for purifying 

saline water but this system is a different approach to 

combine distillation, desalination and RO membrane. 

The Water desalination & purification is the process 

of removing undesirable chemicals, biological contaminants, 

suspended solids and gases from contaminated water. Our 

goal is to produce water filter for a specific purpose.  Some 

water purification may also be designed for a variety of other 

purposes, including fulfilling the requirements of medical, 

pharmacological, chemical and industrial applications. The 

methods used include physical processes such as filtration, 

sedimentation, and distillation. 

In the water purification system there are many 

techniques are available such as reverse osmosis , multi effect 

distiller , solar distillation but here using Biological processes 

such as slow sand filters, active carbon, membrane filter , 

chemical processes such as dilution of chemicals and 

chlorination and there are many system exist which works 

similar to this system which are  distillation and RO  may 

reduce the concentration of particulate matter including 

suspended particles, parasites, bacteria, algae, viruses, fungi, 

as well as reducing the amount of a range of dissolved and 

particulate material derived from the surfaces that come from 

runoff due to rain. But in the sea water there is different 

scenario because of high concentration and high total dissolve 

solid contamination , so to overcome this problem we 

produce a gravity type organic filtration system in which The 

minimum and maximum concentration of contaminants, 

depending on the intended purpose of water use can be 

specified. 

 
Fig. 1: Shows the Desalination Introduction 

A. Requirement of New Purification System 

Water stress increases due to population rise and the 

uncontrolled expansion of industrial and agricultural 

activities are critical issues in many regions all over the world 

[1]. For this reason, obtaining new water sources to supply 

the expected increasing demand, 100 million m3/day by 2015 

[2], has become an important research and development 

topic. 

Among the several possibilities, seawater 

desalination (SWD) has been Identified as one of the 

preferred options to obtain fresh water and the number of 

desalination plants is continuously increasing. Reverse 

osmosis (RO) is the most used technology for sea water 

desalination due to the significant Improvements in new 

membrane development (new materials, lifetime 

Lengthening) in addition to advances in energy recovery 

systems and in the pre-treatment processes [3]. However, one 

of the drawbacks of this technology is the disposal of the 

produced brine, which accounts for the 50% volume of 

treated seawater with approximately doubled salt 

concentration. Usually, this brine is directly discharged back 

into the sea, generating environmental impacts in the 

reception point such as diminishing the amount of flora and 

creating salinity gradients and, most important, increasing the 

operating expenses cost of desalination plants due to the 

energy consumption in pumping the brine [4,5]. For this 

reason new desalination projects promote the integration of 

RO desalination plants with other installations using high 

volumes of water (e.g. waste water treatment plants, electric 

power generation plants) to achieve dilution factors by 

blending options (e.g. Spain or California) [6]. 

The sea water is the only solution for water 

availability and it is also a system which do not have high 

bacterial and fermentation scale because of salinity level of 

water so this system can achieve maximum disinfect ability 

of water and in the reverse osmosis there is a problem with 
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the increasing brine quantity of sea water so this can be a 

negative aspect of sea water desalination by reverse osmosis.  

From the analysis of reverse osmosis sea water 

desalination system we find that the discharge back of impure 

hard water to sea is a very big future issue and it can lead to 

a global issue so we are trying to develop a system which can 

solve the remedies of sea water desalination by reverse 

osmosis system. 

B. Desalination Concept 

It is the process of removing salt, ions and chemical 

impurities from water to produce drinkable water. It is 

generally used for sea water purification to eliminate the 

problem of water shortage. 

There are mainly two problems occurred in reverse 

osmosis and other distillation system which are high wastage 

of raw water and the cost.  To eliminate this problem we 

rectify some ideas which can probably a good solution of sea 

water desalination by reverse osmosis.  

1) Types of Desalination 

1) by RO Membrane Filter 

Reverse osmosis (RO) is a water purification technology that 

uses a semi permeable membrane to remove ions, molecules, 

and larger particles from drinking water.[7] 

 
Fig. 1: 

 
Fig. 2: 

2) By Distillation Of Water 

The process of removing impurities , dissolve contamination 

of water and micro impurities by heat energy is known as 

distillation process There are many distillation process exist 

which are as follows 

a) Multistage flash (MSF) 

b) Multiple effect distillation (MED) 

c) Vapor compression  

 

 
Fig. 3: Thermal Distillation 

II. LITERATURE REVIEW 

The cost of purification of sea water by RO water with 

desalination is 38-50 RS/m3 of water. And there is also 50% 

of water waste but it is less costlier then multi storage 

distillation and multi stage flash. [22] 

However, because desalination costs still remain 

high, many countries are unable to afford these technologies 

of   water desalination system by reverse osmosis. Therefore, 

there is a need to emphasize and revitalize R&D in 

technology improvements that will eventually lead to 

substantial reduction of Desalinated water production costs. 

The ultimate Objective is to supply readily available low-cost 

fresh water by seawater desalination.[23,24] 

In the sea water desalination there is two phases for 

desalination which are ultra-filtration and reverse osmosis. In 

ultra-filtration the organic and solid particles are removed and 

then after in reverse osmosis the concentrated water is 

purify.[25] 

There is multimedia filtration is the process of 

filtering river or brackish water by organic materials which is 

better than the conventional sand water filtration. The sand 

filtration is capable to 25-50 microns but the multimedia filter 

is capable to filter 10-25 microns.  [26] 

In water desalination by nano membranes filter We 

need to Remineralization the purified water by adding require 

contains.[27] 

III. SYSTEM SPECIFICATION 

A. Sea Water Desalination System by Organic Material 

In the filtration system the sea water purification and 

desalination by organic material is new concept for research 

in which we use some organic materials and some ion resins 

to purify the sea water 

B. Materials used for the Filtration System Are 

1) Sand 

2) Gravels 

3) Powered activated carbon 

4) PAC powder 

5) Green sand 

6) Ion exchange resins 

7) Antiscalent material  

8) Compressed biological shells 

9) Cotton filter 

10) Composition of powder for disinfectant 

11) RO membrane filter 
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12) Solar distillation 

1) Organic materials and its Detail 

1) Sand 

Sand is a naturally occurring granular material composed of 

finely divided rock and mineral particles. It is defined by 

size, being finer than gravel and coarser than silt Sand can 

also refer to a textural class of soil or soil type; i.e. a soil 

containing more than 85% sand-sized particles by mass. [8] 

A sand bed filter is a kind of surface filter. Broadly, there are 

two types of filter for separating particulate solids from fluids 

Surface filters, where particulates are captured on a 

permeable surface Depth filters, where particulates are 

captured within a porous body of material. 

In addition, there are passive and active devices for 

causing solid-liquid separation such as settling tanks, self-

cleaning screen filters.[9]  in  depth filter, some employing 

fibrous material and others employing granular materials. 

Sand bed filters are an example of a granular loose media 

depth filter. They are usually used to separate small amounts 

(<10 ppm) of fine solids (<100 micrometers) from aqueous 

solutions.[9] they are usually used to purify the fluid rather 

than capture solid material. Therefore they find most of their 

uses in liquid effluent (wastewater) treatment. 

Porosity of soil is the ratio between fraction of soil 

void and total volume. The porosity of sand is 0.25-0.50.[10]  

2) Gravels 

It is used for remove solid ion particles and removal of some 

bad impurities from the Sea water In the gravels the 

impurities are stick on the material  And make the impurities 

out from another layer  the size of the gravels is from 5 to 15 

mm and can be   Set with high dense structure.     

3) Powdered Activated Carbon 

Activated carbon, also called activated charcoal, is a form of 

carbon processed to have small, low-volume pores that 

increase the surface area available for adsorption or chemical 

reactions.[11] Activated is sometimes substituted with active. 

Due to its high degree of micro porosity, just one 

gram of activated carbon has a surface area in excess of 3,000 

m2 (32,000 sq ft),[12]as determined by gas adsorption.[13] 

An activation level sufficient for useful application may be 

attained solely from high surface area; however, further 

chemical treatment often enhances adsorption properties. 

Activated carbon is usually derived from charcoal 

and is sometimes utilized as biochar. Those derived from coal 

and cokes are referred as activated coal and activated coke 

respectively. 

 It can remove chlorine, sediment, volatile, Organic 

compounds etc. 

 There are also the limits of system such as it cannot 

remove minerals, salts, dissolve inorganic compounds. 

 It affects the color, Odour and taste after filtration. 

Generally Activated carbon is used in gas 

purification, decaffeination, gold purification, metal 

extraction, water purification, medicine, sewage treatment, 

air filters in gas masks and respirators, filters in compressed 

air and many other applications. 

The activated carbon is made from charcoal which 

is treated by oxygen to open the million of tiny pores between 

the carbon atoms. 

It removes folic and humic acids from water but it 

cannot works for fluoride, nitrates, microbes, sodium. 

The types of charcoal mesh are: 

1) 8*30 mesh (largest) it also removes 3 time more 

contamination compared with others. 

2) 12*40 mesh (common) 

3) 20*50 mesh (finest) 

 Some other activated carbon specifications are  

1) Iodine number – 1000 to 11000 

2) Molasses number – 235 

3) Abrasion number – 80 to 90 

4) Bulk density – 26 to 28 

5) Volume activity – 26,000 [14] 

2) PAC –Poly Aluminum Chloride 

It is made of organic compounds, ferrous, nonferrous, 

calcium and some chemical compounds which can be used to 

break hard portion of water. Generally it removes the 

combination of water and high level of silica and some other 

inorganic compounds. 

3) Green sand 

It is the processed mix material which is used in molding 

process but, with some good advantages we use it here. 

The synthetic zeolite ion exchange material was 

soon replaced by a naturally occurring material called 

Greensand. Greensand had a lower exchange capacity than 

the synthetic material, but its greater physical stability made 

it more suitable for industrial applications [15]. 

 It is the mixture of silica and iron material Green sand is 

“Flow able”. 

 Green sand should be “Permeable “at the beginning of 

pouring. 

 Green sand must get “Dry Strength” to prevent    erosion 

by liquid metal during [16] 

4) Mix Ion Exchange Material 

Ionizable groups attached to the resin bead determine the 

functional capability of the resin; here we are discussing 

about our mix ion resins which we will use for our system. 

-in the mixed exchange resins there is mix ions of weak and 

strong acid solutions which are useful to remove the 

impurities of sea water which are given below. 

 
Fig. 4: 

a) Applications of Ion Exchange Materials 

1) Water Softening 

Hard waters, which contain principally calcium and 

magnesium ions, gray curd and a waste of soap. Water 

softening involves the interchange of hardness for sodium on 

the resin. Typically, hard water is passed through a bed of a 

sodium cation exchange resin and is softened. 

2) Dealkalization 
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Dissolved solids are removed to the extent of the alkalinity in 

the raw water by passing the raw water through a bed of weak 

acid cation resin in the hydrogen form. It is used to remove 

the solids like Na, Cu, Cl, Mg etc.[17] 

3) Nitrate Removal 

Ion exchange is used for the removal of nitrates from nitrate 

polluted waters [18]chloride removal- Strong base anion 

exchange resins operating in the chloride ion form (salt 

solution regenerated) have been successfully used for this 

service. 

4) Chemical Processing 

Catalysis. Since ion exchange resins are solid, insoluble (but 

reactive) acids, bases, or salts, they may replace alkalis, acids 

and metal ion catalysts in hydrolysis, inversion, hydration or 

dehydration, polymerization and hydroxylation reactions. 

The advantages of ion exchange resins as catalysts include 

easy separation from the products of reaction repeated reuse, 

reduction of side reactions and lack of need for special alloys 

or lining of equipment. 

5) Purification 

Purification by ion exchange is used to remove contaminating 

acids, alkalis, salts or mixtures from non-ionized or slightly 

ionized organic or in-organic substances. Examples include 

formic acid removal from 50 percent formaldehyde solutions, 

removal of amines from methanol, removal of iron from steel 

pickling operations, purification of aluminum bright dip baths 

and removal of iron in the purification of hydrochloric acid 

[19]. 

6) Metal Extraction, Separation and Concentration 

In aqueous or solvent mixtures containing large amounts of 

contaminants and small amounts of a desired solute, ion 

exchange resins can be used to selectively isolate and 

concentrate the desired solute, for example, the recovery of 

uranium from sulfuric acid leach solution with strong base 

anion resins can be used for metals recovery such as copper, 

nickel, cobalt and precious metals 

7) Desiccants (Demoisturizer) 

Ion exchange resins, particularly strong acid cation exchange 

resins in the dry state, are useful as desiccants [20]. Ion 

exchange resins show their greatest capability as desiccants 

in the drying of hydrophobic solvents, for example, 

hydrocarbons, chlorinated hydrocarbons. In dashing, a bed of 

strong acid cation resin is typically followed by a bed of weak 

base anion resin. The resins used are macro porous, as their 

large porous structure allows syrup components to move 

freely into the bad 

8) Antiscalentballs 

Phosphorus pentoxide is a chemical compound with 

molecular formula P4O10 (with its common name derived 

from its empirical formula, P2O5). This white crystalline solid 

is the anhydride of phosphoric acid. It is a powerful desiccant 

and dehydrating agent. It is a main material for Antiscalent 

balls and in some quantity there are some other materials 

which are water insoluble, fluoride, arsenic, lead. [21] 

 

 

 

 

 

IV. DATA & SAMPLE ANALYSIS FOR SYSTEM DESIGN 

A. Data Available of Drinking Water 

Paramet

er 

Evi

en 

Himal

ayan 

water 

S. 

Pelleg

rino 

River 

Ganga 

water 

Refere

nce of 

standa

rd 

Ph 7.2 6.62 
7.7 

 

Ub8907m;

77.84 

6.5-

8.5 

TDS 309 16 960 140 
500-

2000 

Color nil Nil Nil Nil Nil 

Turbidit

y 
- - - - 1-5 

Hardnes

s 
291 - - 170 

200-

400 

Chlorid

e (mg/l) 
4.5 0 57.5 9.9 100 

Sulphat

e 
10 - 459 - 200 

Alkal   

alkalkali

nity 

- - - - 
600-

max 

Amonia

l (Nh4-

N) 

Nil Nil Nil Nil - 

Dissolv

e 

oxygen 

- - - 6.9 6.5 

Conduct

ivity 
- - - 250 ------- 

Table 1: 

B. Data Obtain For Sample Analysis 

Parameter 
Sea 

water 

Har

d 

wate

r 

Borin

g 

Packag

ed 

water 

Referen

ce 

standard 

Ph 4-5 
7-

8.5 

6.5-

8- 
- 6.5-8.5 

TDS 
14,06

5 
468 699 23.8 

500-

2000 

Color - Nil Nil Nil Nil 

Turbidity 1370 0.93 2.34 0.70 1-5 

Hardness 3000 400 280 16 200-400 

Chloride 

(mg/l) 
7800 52 96 8 100 

Sulphate 630 34 57 6 200 

Alkal  alk  

alkalinity 
340 304 456 16 

600-

max 

Amonial 

(Nh4-N) 
Nil Nil Nil Nil - 

Dissolve 

oxygen 
6.57 7.34 7.30 8.11 6.5 

Conductivi

ty 

23.24

8 
757 1156 39.6 ------- 

Table 2: 
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C. Analysis and Study of Problem 

Problem-there is many problems in the parameter of the sea 

water sample, which is 

1) Low PH, 

2) High TDS 

3) More Hardness, 

4) More turbidity 

5) High level of Chloride 

6) High level of sulphate 

D. Possible Solution- of the Problem 

In this system there are many problems of water parameter 

and to solve 

1) To Decrease the TDS 

There is biochar material which can reduce the TDS (biochar, 

RO membrane) 

2) Turbidity  

To decrease the turbidity there is a falcium powder which can 

reduce the turbidity 

3) Hardness 

To decrease the hardness there is bricks, chips, shelts, and 

pebbles 

4) Cloride 

To reduce the chloride level there is bri- 31 (Material) is 

required which has high absortibity 

5) Sulphate 

To reduce the sulphate there is an iron exchange material 

which can reduce the sulphate level 

V. CONCEPTUAL DESIGN OF THE SYSTEM 

The system is in two parts in which part 1. Is the dilution tank 

and part 2 is primary and secondary system 3. Graphene and 

4.distillation system. 

A. Dilution Tank  

Lightweight, seamless tank can be used with water for 

dilution for neutralization it provide reduction in the PH of a 

chemical and decreasing the concentration of a solute in a 

solution  

 
Fig. 5: 

B. Filtration System 

 

 
Fig. 6: 

C. Reverse Osmosis S Membrane  

It decreases the TDS of water and removes impurities of sea 

water. 

The output waste water line of RO filter line is 

connected with the distillation system where it distillate and 

we get more pure water from waste water. 

VI. WORKING OF SYSTEM 

1) Step-1 Firstly the sea water enters in the dilution tank 

where it dilute with alum powder and chlorine powder. 

There process of dilution takes 45 minutes, in the process 

of dilution the impurities goes down and the processed 

water goes to the input storage without any impurities. 

2) Step-2 after the dilution process the water goes to the 

input and it passes through the filtration where it purifies 

in which the contamination, micro biological, metal parts 

are purifies and TDS, PH, SALINITY, CHLORINE are 

balanced. 

In the filtration system the water passes from different 

filtration layers and the layers absorb all impurities of 

water and it flow to the output storage 

VII. RESULT & DISCUSSION 

A. CAD Model 

The model is based on auto cad which helped to  designed in 

such a way that one can get the maximum advantages of 

gravitational force and fool proof design  can be obtained, 

Applying this basic design the formation of actual prototype 

takes place. 

B. Design of System  

1) Front view 

2) Rear view 

3) Top view 

4) 3D- Model 

5) Prototype model 
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1) Front view 

 
Fig. 7: 

2) Rear View 

 
Fig. 8: 

3) Top View 

 
Fig. 9: 

4) Prototype of the System 

 
Fig. 10: 

5) RO Membrane 

 
Fig. 11: 

C. Sample Result after Filtration System 

Parameter Output sea water Reference 

Ph 7.2 6.5-8.5 

TDS 242 500 

Color Nil Nil 

Turbidity 2.8 1-5 

Hardness 298 200-400 

Chloride (mg/l) 82 100 

Sulphate 132 400 

Alkal  alk  alkalinity 176 600 

Amonial (Nh4-N) Nil Nil 

Dissolve oxygen 6.57 6.5 

Conductivity 489 ----------- 

Table 3: 

VIII. CONCLUSION 

From the above experiments we have concluded that the 

quality of water is improved and it provided more fresh water 

than other existing system with minimum cost altered. 
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