OPEN 8ACCESS

International Journal of Innovative Technology and Exploring Engineering (1JITEE)
ISSN: 2278-3075 (Online), Volume-10 I ssue-4, February 2021

Eco Friendly Dye Extraction From Cyanophyta

for Textiles

()]

Chiack far
updates

E. Ramkumar, V.S. BalaMurali, SM. Dharshan, S. Ajay Vishnu, T. Guna

Abstract: In countries like India there is always a scarcity for
fresh water along with it polluting the available fresh water
sources is a major threat. The major fresh water bodies are
affected by eutrophication. It is the phenomenon in which algae
forms a layer above the water surface and does not allow the sun
light to enter into the water body. Due to this reason organisms
which ispresent in the water body gets affected and the ecosystem
gets damaged. The algae which are taken from the water bodiesis
dropped as waste in garbage or let to dry out on roads. “One
man’s waste is other man’s treasure” so instead of wasting the
collected algae, the algae can be used to prepare a dye which can
be used to dye clothes for different uses. The collected algae are
used as a raw material in an algal dying machine where the
processes carried out are cleaning, drying the algae, grind it, boil
them with water and other essentials, filter the residue and finally
filtrate will be used to print on cloth.
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. INTRODUCTION

I n country such as India the fresh water bodies are more,

where in these fresh waters the growth of algae is plenty.
Growth of algae up to certain limit is beneficial while in case
of over growth it causes more damage to aquatic animals and
eco system. The condition of excessive growth of algae in
aquatic areasistermed as eutrophication. Algae formin fresh
waters are collected and removed from water bodies by
government and certain NGO’s. These removed algae are
thrown as waste either in garbage or left out in road sides as
waste. Theideaisto convert the wasted algae into textile dyes
and used in fabrics. The removal of algae from water body
which will provide sunlight to aquatic organism. These algae
which is collected from the water bodies and convert into
algal dye by the process which is detailed in upcoming
segments, overal algal dye can be prepared by two ways
traditional process and modern automated process.
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I1. MOTIVATION AND OBJECTIVE

The project’s aims are to,

e Extract algal dye from agae which is taken from
eutrophication affected water bodies.

e By removal of agae from it, water bodies are prevented
from contamination and eutrophication.

o Water body’s eco system in conserved and environment
depending on it remains undisturbed.

o A valuable substituent for current chemical dye processes.

e As an dtenative for chemica dye it will
eliminate/minimize the effect of chemical dyestowards.

e Overdl, it will be good entrepreneurial model with a
significant global impact.

I11. LITERATURE CRITERIA

e Harper, David M Book on Eutrophication of Freshwater -
gives aclear cut understanding on how eutrophication is
formed on a water body and its negative effects towards
environment.

e Smith, Va H. et a. article on Eutrophication of fresh
water and marine ecosystem - gives the various outcomes
of eutrophication and how they affect the ecosystem of
water body and its surrounding.

e Conley, D.J. et a. Science Magazine on controlling
Eutrophication: nitrogen and phosphorous - provides
various algae removal methods from water body and
steps to control their further growth.

e Awua, Md Rabiul Journal on Efficient phosphate
removal from water for controlling eutrophication using
novel composite adsorbent - gives Preventive ways to
control eutrophication on water body
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e Wang, Liang, et d. article on Cultivation of green algae
Chlorédlla sp. in different wastewaters from municipal
wastewater treatment plant - gives an innovative idea for
cultivating algae artificially for future needs

e Chequer, FM Drumond et al. article on Textile dyes:
dyeing process and environmental impact - gives clear
understanding on current dyeing process carried out by
cloth dyeing industries and its negative impact on
environment and also they come out with a new proposal
of dyeing process which is eco-friendly.

e Akardan, F. et a. article on Effects of textile materials
harmful to human health — gives a detailed study on
chemicals used in textile industries and their respective
advantages and disadvantages in human health and
environment.

e Tounsadi, H. et a. journal on Impact of chemical
substances used in textile industry on the employee's
health: Epidemiological study — Gives a health
assessment on the textile industries employee health
hazards caused due to the chemicals used. The
assessment shows an alarming impact of chemicals on
employee’s heath.

o Duecoffre, V.et d. article on Emulsifiers with high
chemical resistance: a key to high performance
waterborne coatings and Krog, N.J. et a. article on Food
emulsifiers and their chemical and physical properties —
gives a clear understanding on emulsifiers and selection
of eco-friendly emulsifiers for organic dye preparation.

Godl, RK., et da. article on Flow equaization and
neutralization, R. George Hartig.et al. article on
Neutralization of phosphoric acid waste waters,
Tadros.et a. article on Formulations for neutralization of
chemical and biological toxants and Tucker, Mark D. et
al. article on Concentrated Formulations and methods for
neutralizing chemical and biological toxants— Provided a
deep analysis of various chemical toxics and agents that
are harmful for environment and their respective
neutralizing agent specification which we had considered
for the selection of neutralizing chemicals for dye
preparation.

IV. METHODOLOGY/PROCESSOVERVIEW

Algae taken from water bodies undergo various process
before it is used as dye the processes flow are explained in a
detailed manner as follows,

(iYAlgal Dye Preparation in Traditional Way:

The algae taken from water bodies will be a mixture of algae,
dust and soil particles, these dust and soil particles will be
removed in initial stage and algae will be cleaned using
potable water, after that the cleaned algae is dried out in
minimal temperature thereby retaining the algae’s real color,
after that the dried algae isgrinded well to fine powder, finally
the power is added with chemical sdts & neutralizing
chemicals finally boiled with emulsifying liquids and filtered
thereby the filtrate will be the dye extracted from the overall
process

(ii) Algal Dye Preparation in Modern Way:

The algae taken from water body is fed into the sprinkler
machine which will help in cleaning the algae by removing
soil particles and dust particles, after the cleaning the algae is
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moved with ainclined conveyor belt which isused to filter the
water from algae by using gravity separation, the algae then
moved to the vacuum tray (dryer) where the algae will be
completely dried, these dried algae is then powdered using a
grinding machine into fine particles, then finally the algae
powder is mixed with certain salts, fragrance chemicals and
emulsifiers together they are made to boil at higher
temperature in a boiler at last the algae dye is printed in
fabrics to obtain algae printed fabrics.

DRIED TO ELIMINATE
ALGAE COLLECTED __, | MOISTURECONTENT
FROM WATER BODIES
ALGAEPOWDERIS
; @—— ALGAEIS GRINDED TO
¥ T J
MIXED WITH ADDITIVES e
DIFFERENT SHADES OF
ALGALISACHIEVED |y CLOTHDYEWITH
WITH DIFFERENT ALGAE
ADDITIVES

V. IMPLEMENTATION
» Algal dye preparation process: -

(i) Sprinkler:

Algae are placed on the basin, a sprinkler is mounted on the
top of the setup to spray a high pressure water with air
mixture to clean the unwanted waste in the collected algae
from water bodies. The particles maybe sand, stone, other
plant parts, chemicals etc... These should be cleaned properly
before converitng the algae to powdered form. The cleaning
process is monitored by a camera.

(ii) Inclined conveyer belt:

The algae from the sprinkler is moved by means of a conveyer
belt which filter 50 percent of water by gravity separation
method assisted through a mechanical vibrator while a moist
sensor connected to the conveyer belt monitors the moist
content of algae and sends feed to the controller which inturn
controls the operation of the conveyer and vibrator.

(iii) Tray dryer:

The algae with least moist content is then transferred into a
vaccum tray where in which the minimum moisture content is
dried using a heating coil and dryer setup to which an
integrated temperature sensor is provided to monitor the
temperature of dryer, which signals to contoller and the
controller will modify the temp of air blown based on
requirement.

(iv) Grinder:

The dried agae is then taken and finely grinded into
micro-scopic structure by means of aindustrial grinder.
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The powder is then made to undergo a sieving process where
macro particles and dust particles are removed to achieve
quality dye.

(v) Bailer:

Then the powdered algae along with chemical additives are
mixed together inside a boiler with distilled water to
considerable amount and hested at high temperature inorder
to achieve thick denser dye like material. The heating is
assisted with a mixer to help in uniform heating. Moreover,
the idea of the proposed concept is derived from current
trends of automobile industries drift towards.

(vi)Filter:

The solution is then taken and filtered through a filtering
apparatus which has severa stages of filter which differsin
pore size. Sedements of the boiled solution aong with crystal
and solid impurities is removed in this method therby final
achieved filtered solution is the proposed algal dye.

(vii) Cloth printing:

The agal dyeisthen used to dye the textile fabrics by severa
means like printing, dipping and coating.
General process:

Post grinding the powder is then boiled with salts for
sterilization, with feel good/aromatic oils for good smell and
pungent removal, with chemica binders, emulsifiers and
thinners to attain dye texture. The type of additives differs
based on shades and specifications of algal dye also in
adverse cases can lead to plagiarize. Thus, specification of
additivesis not be provided.

Note: The additives used in above cases are eco-friendly
chemicals and human friendly ones.

Technically how it is prepared:

The powdered algae are then taken and mixed with additives
such as binder, thinner, emulsifier, fragrance and neutralizing
saltsin aboiler aong with distilled water and boiled to high
temperature to achieve a thick denser fluid which is then
filtered thoroughly and the filtered solution is the required
aga dye having eco-friendly and human friendly dye
characteristics. Note: Before using the prepared dye in
clothes samples should be mandatorily tested for PH value
and chemicals as adverse condition may lead to human
infection.

VI. CONCLUSION

The algal dye is extracted from the machine is added to the
fabrics and the fina output are observed were as the
applicationisused in various process and overall, thefabricis
designed for the two reasons such as natural dye for clothes
and another oneis stop polluting the water bodies.

REFERENCE

1. Harper, David M. Eutrophication of freshwaters. London: Chapman

& Hall, 1992.

2. Smith, Va H., Samantha B. Joye, and Robert W. Howarth.
"Eutrophication of freshwater and marine ecosystems." Limnology and
oceanography 51.1part2 (2006): 351-355..

3.  Conley, D.J, Paerl, HW., Howarth, R.W., Boesch, D.F., Seitzinger,

S.P,, Havens, K.E., Lancelot, C. and Likens, G.E., 2009. Controlling
eutrophication:  nitrogen and  phosphorus. Science, 323(5917),
pp.1014-1015.

Retrieval Number: 100.1/ijitee.D84680210421
DOI: 10.35940/ijitee.D8468.0210421
Journal Website: www.ijitee.org

10.

11.

12.

13.

74

International Journal of Innovative Technology and Exploring Engineering (1JITEE)
ISSN: 2278-3075 (Online), Volume-10 I ssue-4, February 2021

Awual, Md Rabiul. "Efficient phosphate removal from water for
controlling eutrophication using novel composite adsorbent." Journal
of Cleaner Production 228 (2019): 1311-1319

Wang, Liang, et a. "Cultivation of green algae Chlorella sp. in
different wastewaters from municipal wastewater treatment
plant." Applied biochemistry and biotechnology 162.4 (2010):
1174-1186.

Chequer, FM Drumond, Gisele Augusto Rodrigues de Oliveira, ER
Anastacio Ferraz, Juliano Carvalho Cardoso, MV Boldrin Zanoni, and
Danielle Palma de Oliveira. "Textile dyes: dyeing process and
environmental impact." Eco-friendly textile dyeing and finishing 6
(2013): 151-176.

Akardlan, F. and Demiralay, H., 2015. Effects of textile materials
harmful to human health. Acta Physica Polonica A, 128(2B),
pp.407-9.

Tounsadi, H., Metarfi, Y., Taleb, M., El Rhazi, K. and Rais, Z., 2020.
Impact of chemical substances used in textile industry on the
employee's health: Epidemiological study. Ecotoxicology and
Environmental Safety, 197, p.110594.

Duecoffre, V., Diener, W., Flosbach, C. and Schubert, W., 1998.
Emulsifiers with high chemical resistance: a key to high performance
waterborne  coatings. Progress in  organic  Coatings, 34(1-4),
pp.200-205.

God, RK., Fora, JR. and Chen, J.P., 2005. Flow equalization and
neutralization. In Physicochemical Treatment Processes (pp. 21-45).
Humana Press.

Palm, Gordon F., and R. George Hartig. "Neutralization of phosphoric
acid waste waters." U.S. Patent No. 4,320,012. 16 Mar. 1982.

Tadros, Maher E., and Mak D. Tucker. "Formulations for
neutralization of chemical and biological toxants." U.S. Patent No.
6,566,574. 20 May 2003.

Tucker, Mark D., Rita G. Betty, and Maher E. Tadros. "Concentrated
Formulations and methods for neutralizing chemical and biological
toxants." U.S. Patent No. 6,723,890. 20 Apr. 2004.

AUTHORSPROFILE

Mr. Ramkumar. E assistant professor of EEE Dept.
in Sri Ramakrishna Institute of Technology completed
PG in SRM University and pursuing Doctorate in Anna
University, developing a robotic hand for elderly,
achievements in various forum both national and
international.

Mr. Bala Murali V.S, pursuing bachelors in
Mechanical Engineering in Sri Ramakrishna Institute of
Technology, doing project algae as dye, member of
Institute of Indian Foundrymen, published journals,
achievements in both international and national
competition.

Mr. Dharshan SM. pursuing bachelors in
Mechanical Engineering in Sri Ramakrishna Institute of
Technology, doing project algae as dye, Joint Secretary of
Institute of Indian Foundrymen, achievements in both
international and national competition.

Mr. Ajay Vishnu. S pursuing bachelors in
Mechanical Engineering in Sri Ramakrishna Institute of
Technology, doing project algae as dye, published
various journal in field of engineering, member of
Institute of Indian Foundrymen, achievements in both
international and national competition.

Mr. Guna. T pursuing bachelors in Electronics and
Communication Engineering in  Sri  Ramakrishna
Institute of Technology, doing project in field of
engineering, published various journal in field of
Electrical engineering, member of |EEE, achievementsin
both international and national forum

Published By:
Blue Eyes Intelligence Engineering
and Sciences Publication

Exploring Innovation



