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ABSTRACT

The objective of the research was to provide clean drinking water to each house and at a cheap rate. For that the
basic physical water treating methods were used like filtration (through gravels and charcoal) and the main
process used in reverse osmosis (RO). Desired results were achieved after the process. Sewage water, sea water
and also solutions with different dyes were tested by the apparatus and all the results were positive. Successful
RO purification was conducted for different solutions and then TDS was measured for all of them. UV-Visible
Spectroscopy Test of these samples was also conducted and the results were positive and directly showing the

successful functioning of the research.
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INTRODUCTION

The objective of water cleaning process is to make
the water free from impurities, suspended solids
and other dissolved and un-dissolved elements
which are harmful for health of living beings.
Impurities can cause various diseases like polio,
malaria, dengue, cholera, scabies, anaemia, typhoid,
fluorosis, hepatitis, diarrhea and malnutrition [1-4].
All these diseases result due to presence of one or
more specific kind of impurities. The impurities can
be living organisms or non-living particulates [5-7].
For example, the disease fluorosis occurs from the
presence of fluoride ion which can be found in
water due to industrial discharge or other effluents.
The conventional water purification techniques
involve the basic steps of coagulation and filtration.
The coagulation process involves the addition of
some coagulation agent in water which is able to
group the particulates and impurities together [8-
12]. In this way the size of the agglomerate formed
is large enough to enable filtration and cleaning of
water. Other techniques include the boiling of water
which is one of the most efficient ways to get rid of
all the living organisms found in water. Especially
in India, we can find numerous techniques of
cleaning water by indigenous techniques. The
filtration part is done by clay pot of suitable pore-
size. The water filters through passing by pores in
clay-pot (matka). Very fine cloth and winnowing
sieve is also used sometimes for filtration process.

With modernization of technologies reverse
osmosis became very popular technique to clean
water. It uses semi-permeable membrane to achieve
high quality of water. Other than these there are
other techniques also like ultra-filtration, gravity
based filtration, hydrophilic membrane filtration
etc. In this research we have combined the
traditional and modern techniques in order to come
up with a more economic and safe cleaning
techniques which are easy to replenish and the
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major benefit is that it does not strip the drinking
water of essential elements [13-15].

The whole assembly was made of very easily
available materials like the conventional RO
module and the gravel, small pebbles and charcoal
for cleansing and de-odorizing column, semi-
permeable membranes, high pressure pump, filter
paper, brine seal camer, adhesives, pipes, polyester
base, polysulfide layer, necessary chemicals,
activated charcoal (carbon). The basic process of
water-cleansing thus was achieved by using low-
cost materials and further several tests were
conducted for the cleaned samples [16-19].

EXPERIMENTAL METHODOLOGY

Activated Carbon has a unique ability to remove all
the pesticides, heavy metals and toxic organic
compounds from water. It also removes odor from
water [20-22]. This is the reason that activated
charcoal is now being used in face-washes and
creams. Gravel acts as natural filtration technique
for water as when water trickles down the pebbles
the impurities are not allowed to pass through them.
As a result only clean water is obtained after this
layer.

Apart from these there are RO-modules which have
semi-permeable membranes which are made of
cellulose-based compound [23]. They have a
perforated central tube, brine seal, and permeate
collection material all of which makes it best
suitable for water purification [24-27]. The major
emphasis was to find an alternative to find a
cheaper and efficient material set to filter water
with the same efficiency either directly or with
combination of the two techniques.

Various samples including organic dyes, inorganic
salt solutions and sea/sewage water were tested.
Detailed Implementation in the designing and
development of the project is described. The
different components of the project are the motor,
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the RO module assembly and the indigenous
cleansing column.

The electric motor: The electric motor is used to
provide pressure to transport the water from various
components of the project. The operating pressure
of the motor is around 60 psi. Conventional RO
modules were used in order to enhance the
cleansing action.

The Indigenous cleansing column: This was the
most innovative component in this research. This
was a low-cost, plastic column filled with different
layers of materials such as pebbles, activated
carbon to clean the passing water organically. This
proved to be very effective from the TDS tests and
UV tests done on the samples. The experimental
work was divided in different parts for the sake of
proper implementation and development.

RESULTS AND DISSCUSSION

To check the purification of our RO filter, the
following observations were noticed.

ORGANIC DYES

Two different organic dyes, methylene blue and
phenol red were taken in solution form and the
solutions were passed through the RO filter. Both
these dyes have a strong characteristic color which
can be used as a preliminary test for the working of
indigenous RO-assembly. After passing it through
the filter colorless and clear solution (water) was
obtained from the other side. The indigenous RO-
assembly was able to remove the color of the
solution. Then the UV-Spectroscopy test was
conducted to ensure the efficiency of design.

After passing them through the RO filter the input
and output solutions for each dye were collected
and Ultra-Violet-Visible Spectroscopy(UV-Vis)
was conducted on them in the range of 200-800nm.
A- Methylene blue soln.

B- Output soln. after passing soln. A

C- Phenol red soln.

D- Output soln. after passing soln. C
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Fig. 1: UV- Spectroscopy test results for Methylene Blue solutions.
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Fig. 2: UV-Spectroscopy test results for Phenol Red solutions.

In both the cases we can clearly say that the
absorbance value for a particular wavelength as
drastically reduced from the input to output
solutions. This indicated that the impurities have
reduced in the resultant solutions when passed
through the filter. This clearly indicates that the RO
filter is purifying water efficiently.

SEWAGE WATER/SEA WATER

Sea-water is one of the major polluted waters as it
contains a wide-variety of effluents and
contaminants. These include effluents from
industries,  oil-spills, landfills, agricultural
chemicals and wastes and raw sewage material
[28]. Thus for testing the efficiency of the
indigenous RO-assembly, sea water forms a
principal testing sample.

Sea water was collected from the Marina Beach,
Chennai. Some of it was passed through the
conventional RO filter. The remaining sample was
passed through the indigenous RO-assembly. The
outputs were colorless and clear. We took both
these sample and measured their TDS using
TDS/Conductivity meter. The results were
satisfactory for the indigenous RO-assembly. The
cleaning efficiency and TDS values obtained were
at par with the commercial RO- Filters available in
market.
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SIMPLE SALT SOLUTIONS

Simple salt solutions can contain various elements
which can cause severe harm to health of living-
beings [29]. In-fact most of the elements when
present in larger quantities can cause harmful
effects and can give rise to phenomenon like
eutrophication and bio-magnification in human
body as well as water bodies. Thus there is a need
of cleaning water from all the harmful chemicals
and elements from drinking water [30].

We made some solutions of coloured salts like
KMnO4 and passed them through RO filter. The
output was colourless and clear. We took the TDS
of input and output solutions  using
TDS/Conductivity meter.

TDS of KMnO4 hefore RO -174ppm

TDS of output — 49ppm

The decrease in TDS values indicated that the
indigenous RO-assembly is able to remove the
suspended and dissolved solids from solution. The
results were satisfactory and proved the efficiency
of indigenous RO-assembly in cleaning the water
and stripping it off the harmful chemicals. Further
combining the results of all three categories of
samples, the important conclusions  were
formulated.

CONCLUSION

In addition to RO-module, we have made an
indigenous filtration tube consisting of gravel and
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charcoal which helps in removing taste and odour
of the impure water. It also helps in maintaining the
water pressure. The major emphasis was to find an
alternative to find a cheaper and efficient material
set to filter water with the same efficiency either
directly or with combination of the two techniques.
This is an innovative method which can be used
with RO to increase the efficiency. The whole
assembly comprised of very in-expensive and easily
available materials like the conventional RO
module and the gravel, small pebbles and charcoal
for cleansing and de-odorizing column, semi-
permeable membranes, high pressure pump, filter
paper, brine seal camer, adhesives, pipes, polyester
base, polysulfide layer, necessary chemicals,
activated charcoal (carbon). All of these were
having specific-purpose in the water cleaning
process. The UV-Spectroscopy tests prove that the
absorbance value for a particular wavelength has
drastically reduced from the input to output
solutions. This clearly indicates that the RO filter is
purifying water efficiently. Thus the design of
indigenous water-purifier is efficient in cleaning the
water and making it free from suspended solids,
organic and in-organic chemicals and other
impurities.

REFERENCES

1. William, M.K. Ghulam(1974), Processing of
RO, Part I: Chemical Journals, Vol.14, No. 5,
pp. 768-770.

2. Florian G.ReiBmann, Eva Schulze, Volker
Albrecht, (2005), Application of a combined
UF/RO system for the reuse of filter backwash
water from treated swimming pool water,
Desalination Volume 178, Issues 1-3, 10 July
2005, Pages 41-49

3. Peter H. Wolf, Steve Siverns, Sandro Monti,
UF  membranes for RO  desalination
pretreatment Volume 182, Issues 1-3,1
November 2005, Pages 293-300

4. Andrew Mills, Richard H. Davies and David
Worsley, Water purification by semiconductor
photocatalysis, Chemical Society Reviews,

Issue 6, 1993
5. Nora Savage, Mamadou S. Diallo,
Nanomaterials and  Water  Purification:

Opportunities and Challenges, Journal of
Nanoparticle Research October 2005, Volume
7, Issue 4-5, pp 331-342

6. Ritu D. Ambashta, MikaSillanpag, Journal of
Hazardous Materials, VVolume 180, Issues 1-
3, 15 August 2010, Pages 38-49

7. Occurrence of contaminants of emerging
concern in wastewater from nine publicly
owned treatment works, EPA 821-R-09-009,
Office of Water, U.S. Environmental
Protection Agency, Washington, DC, 2009.

Vol. 2 (7), January 2019, www.ijirase.com

8.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

J. Lan, M. Hu, C. Gao, A. Alshawabkeh and A.
Z. Gu, Environ. Sci. Technol., 2015, 49, 6284—
6293.

M. Dietrich, A. Thomas, Y. Zhao, E. Smiley,
N. Shanaiah, M. Ahart, K. A. Charbonnet, N. J.
DeYonker, W. A. Alexander and D. L.
Gallagher, Environ. Sci. Technol. Lett., 2015,
2,123-127.

K. M. Parker, T. Zeng, J. Harkness, A.
Vengosh and W. A. Mitch, Environ. Sci.
Technol., 2014, 48, 11161-11169.

J. Whelton, L. McMillan, M. Connell, K. M.
Kelley, J. P. Gill, K. D. White, R. Gupta, R.
Dey and C. Novy, Environ. Sci. Technol.,
2015, 49, 813-823.

K. Bibby, L. W. Casson, E. Stachler and C. N.
Haas, Environ. Sci. Technol. Lett., 2014, 2, 2—
6.

R. L. Oulton, T. Kohn and D. M. Cwiertny, J.
Environ. Monit., 2010, 12, 1956-1978. 13 R.
Jones, B. Wills and C. Kang, West J. Emerg.
Med., 2009, 11, 151-156. 14 J. Shah and N.
Qureshi, Opflow, 2008, 34, 24-27.

K. R. Wigginton, Y. Ye and R. M. Ellenberg,
Environ. Sci.. Water Res. Technol., 2015, 1,
735-746.

G. F. Craun, J. M. Brunkard, J. S. Yoder, V. A.
Roberts, J. Carpenter, T. Wade, R. L. Calderon,
J. M. Roberts, M. J. Beach and S. L. Roy, Clin.
Microbiol. Rev., 2010, 23, 507-528.

R. S. Raucher and J. E. Cromwell, Risks and
Benefits of Energy Management for Drinking
Water Utilities, AWWA Research Foundation,
2008.

M. Raulio, V. Pore, S. Areva, M. Ritala, M.
Leskel, M. Lindn, J. B. Rosenholm, K.
Lounatmaa and M. Salkinoja-Salonen, J. Ind.
Microbiol. Biotechnol., 2006, 33, 261-268.

M. N. Chong, B. Jin, C. W. Chow and C. Saint,
Water Res., 2010, 44, 2997-3027.

D. Friedmann, C. Mendive and D. Bahnemann,
Appl. Catal., B, 2010, 99, 398-406.

M. H. Prez, G. Peuela, M. |. Maldonado, O.
Malato, P. Fernndez-lbez, 1. Oller, W. Gernjak
and S. Malato, Appl. Catal., B, 2006, 64, 272—
281.

T. Botari, W. P. Huhn, V. W. Lau, B. V.
Lotsch and V. Blum, Chem. Mater., 2017, 29,
44454453,

W. Ong, L. Tan, S. Chai and S. Yong, Dalton
Trans., 2015, 44, 1249-1257.

M. G. Antoniou, J. A. Shoemaker, A. A. de la
Cruz and D. D. Dionysiou, Environ. Sci.
Technol., 2008, 42, 8877-8883.

N. G. Chorianopoulos, D. S. Tsoukleris, E. Z.
Panagou, P. Falaras and G. Nychas, Food
Microbiol., 2011, 28, 164-170.

S. Ciston, R. M. Lueptow and K. A. Gray, J.
Membr. Sci., 2009, 342, 263-268.

312


https://www.sciencedirect.com/science/article/pii/S0011916405002316?via%3Dihub#!
https://www.sciencedirect.com/science/journal/00119164/178/1
https://www.sciencedirect.com/science/journal/00119164/182/1
https://link.springer.com/journal/11051
https://link.springer.com/journal/11051
https://link.springer.com/journal/11051
https://link.springer.com/journal/11051/7/4/page/1
https://www.sciencedirect.com/science/article/pii/S0304389410005510#!
https://www.sciencedirect.com/science/journal/03043894
https://www.sciencedirect.com/science/journal/03043894
https://www.sciencedirect.com/science/journal/03043894
https://www.sciencedirect.com/science/journal/03043894/180/1
https://www.sciencedirect.com/science/journal/03043894/180/1

ISSN(Online) : 2456-8910

International Journal of Innovative Research in Applied Sciences and Engineering (IJIRASE)
Volume 2, Issue 7, DOI: 10.29027/IJIRASE.v2.i7.2019, 309-313, January 2019

26.

27.

28.

29.

30.

M. R. Hoffmann, S. T. Martin, W. Y. Choi and
D. W. Bahnemann, Chem. Rev., 1995, 95, 69—
96.

X. Wang, K. Maeda, A. Thomas, K. Takanabe,
G. Xin, J. M. Carlsson, K. Domen and M.
Antonietti, Nat. Mater., 2009, 8, 76-80.

S. T. Melissen, S. N. Steinmann, T. Le Bahers
and P. Sautet, J. Phys. Chem. C, 2016, 120,
24542-24550.

F. K. Kessler, Y. Zheng, D. Schwarz, C.
Merschjann, W. Schnick, X. Wang and M. J.
Bojdys, Nat. Rev. Mater., 2017, 2, 17030.

H. Wang, Y. Su, H. Zhao, H. Yu, S. Chen, Y.
Zhang and X. Quan, Environ. Sci. Technol.,
2014, 48, 11984-11990.

Vol. 2 (7), January 2019, www.ijirase.com

313



