Extension and Outreach activity
By Dept. of Chemical Sciences,
Tezpur University



A Regional Workshop on Arsiron Nilogon and Fluoride Nilogon was
organized in Varanasi on 28 January 2018 at Aryan International
School with 75 participants from UP and Bihar.
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Workshop on Arsiron Nilogon and Fluoride Nilogon
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Tezpur University

KBR Auditorium, 28-25 February 2018
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Workshop on Arsiron Nilogon and Fluoride Nilogon (24-25 Feb 2018).
Left: VC of Tezpur University speaking at the workshop and Right: A
section of the participants.



Awareness program at Kakodonga HS School on 30 April 2018



Workshop on Fluoride Nilogon at Rajesh Pilot Polytechnic
College, Jeerota in Dausa in Rajasthan (Top: Principal Dr.
Ashok Sarma with grey shirt, Bottom: Mr Rajesh Ghusinga,
Asstt. Engg., PHED, Rajasthan our collaborator,
demonstrating, at center with a white shirt): 3 Nov 2018.



ARSENIC-FREE DRINKING WATER

Assam researchers make low-cost filter

UtpalParashar
« utpnl pamshaditdivecom

GUWAHAT: Residents of Mazgaon
village in Assam’s Lakhimpur
district could do little about the
arsenic contaminated water they
were forced to drink until a few
years back. They found most
water purifyingmachines expen-
sive until they began usingalow
costandeasy-to-use filter-Arsi-
ron Nilogon.

Researchers at Assam’s Tez-
pur University have developed
and patented the filter that
removes arsenic and iron from
drinkingwater. It has been mak-
ing a difference to the lives of
thousands of people across the
state by providingthemaccessto
clean drinking water they did not
haveuntila few years back.

“Six bigand small arsenic fil-
ters have been set up in our vil-
lage and nearly 400 people are
benefitting from them. Now we
arenot worried about consuming
arsenicwithour drinking water,”
said Deeprupa Bhaktiari, aMaz-
gaon-resident

The Union science and tech-
nology department has acknowl-
edged the method the filter uses.

Ithas been published in national
and international journals and
was granted patent number
280737 last year.

Highamountsofarsenic, a poi-
sonous contaminant that can
cause diseases like cancer, have
beendetectedin Assam's29ofthe
33 districts. The World Health
Organisation (WHO) recom-
mendsamaximum of 10 ppb(part
per billion) ofarsenic indrinking
water. A Tezpur University
researchfound 990 ppb of the car-
cinogenic agent in a tubewell in
Mazgaon.

“Concerned about the situa-
tion, we began our research in
2005 to find an easy and cheap
solution thatwould benefit poor
peopleinrural areas,” said Tez-
pur University professor Robin
KumarDutta.

Dutta and histeam tried find-
inganewmethod as several exist-
ingmethods of removing arsenic
like reverse osmosis were found
to be ineffective for use in rural
areasof developing countriesdue
to high cost, use ofelectricity etc.

Duttasalda Japanese firmhas
approached them for exclusive
rights to produce the filter com-
mercially. “But as that would

make the method costly and out
of reach of poor people, who we
want to benefit, we rejected the
offer.”

Dutta’steam developed the fil-
terin 2010, which involvestreat-
ment of contaminated water
using smallquantitiesof cooking
soda, potassium permanganate
and ferric chloride.

The results were impressive,
The process was able toremove
arsenic content from as high as
1,000 ppb to Jess than 2ppbor to
the undetectable levels.

“..(Thefilter)isvery effective

HINDUSTAN TIMES, NEW DELHI
MONDAY, SEPTEMBER 24, 2018

as, unlike other available meth-
ods, it doesnot useelectricity and
removesarsenicand otherheavy
metals at very lost cost,” said
Manoranjan Nath of Tezpur-
based North Eastern Regional
Institute of Waterand Land Man-
agement (NERIWLM).
NERIWLMdid the third party
technical evaluation of Arsiron
Nilogon usingvarioussamplesof
groundwater with high arsenic
content(between 500 ppband 250
ppb). Itfound the filterwasableto
bring it down to single digits -
below theWHO's recommended

levels.

Two 20 litre buckets - one for
chemical treatment water and
other to be used asa sand gravel
filter-areneeded to setupa filter
unit at home along. A 500-litre
unit costs 33,700.

For a household unit of 20
litres, one needs toadd just 2gmof
cooking soda, nearly 6 drops of
potassium permanganate and
around 2 ml of ferric chloride. It
would costa user around¥500to
filter 100,000 litres of water.

“Westarted taking field trials
in 2010. The filter soon became
popularand people asked ustoset
it upfor them. Till date, we have
set up over 100 filters across
Assam, butmany moreare being
set up by users themselves after
getting training from us,” said
Dutta.

A filter unitwasset up in Uttar
Pradesh’s Mirzapur twomonths

ago.

“Wehavebeen using thefilter
to remove arsenic from our
drinking water for our family of
24 members. Now many more
people in the area want to get
such units installed,” said AKh-
ilesh Kumar, a school teacher in
Mirzapur.
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A report in Hindustan Times: Sunday feature about Arsiron

Nilogon and Fluoride Nilogon



hindustantimes

Tackling pollution to provide

SOLUTION Experts are trying to develop
new, innovative techniques to treat water
contaminated with arsenic and fluoride

« loitors@hindustantimes. com

otjustair, water pol-

lutionisalsoa major

concern with most

water bodies being

used as dumping
sites for industrial waste,
untreated sewage and even solid
waste matter, making water
largely unfit for drinking and a
health hazard.

Several studies have shown
how water pollution remains a
global challenge, especially
chemical contamination.

A World Bank report, Quality
Unkown: The Invisible Water
isis, released in August this
year, using a vast database on
waterquality, showeditwould
be nearly impossible to
meet theglobal targets
settosavethedeteri-
orating environ-
ment by 2030. Fail-
ure to meet the tar-
getswilleventually
have an impact on
the overall health,
economy, education, and
soon, ofall countries.

The 193 United Nations (UN)
member-states agreed on Sep-
tember 25, 2015toa 15-year target
of 17 sustainable development
Goals (SDGs), with 169 targets
aimed at helping everyone live
healthier, more prosperouslives
on acleaner planet.

SDG 6 refers to clean water
andsanitationforall, but the UN

cially is huge, and was first
reported in 1983 from West Ben-
gal.Sincethen, ithasaffected at
least six other Indian states --
Jharkhand, Bihar and Uttar Pra-
desh, in the floodplains of the
Ganga river; Assam and Mani-
purinthefloodplainsof the Bra-
hamaputra and Imphal rivers
and Rajnandgaon village in
Chhattisgarh, according to the
abstract, Groundwater Arsenic
Contamination in India: Vul-
nerability and Scope for Rem-
edy, prepared by experts from
the National Institute of Hydrol-
ogy, Roorkee.

Some experts say it is a prob-
lem in the floodplains of all riv-
ersoriginatingfromthe Himala-
vas and the Barail range in the

northeast.
Arsenic poisoning
leads to symptoms
such as skin dis-
eases, liver toxicity,
heart ailments,
destruction of red
blood cells, and
even cancer,

TACKLING WATER

CONTAMINATION
Efforts have been made by vari-
ous agencies and individual
experts in devising ways to
ensure safe water supply to the
affected population.

= People stand in queues to fill vessels with drinking water in Chennai, which suffered from an acute

water shortage caused by drying lakes and depleted groundwater, on June 19, 2019.

tionis duetonatural causesand
affects vast areasand larger pop-
ulations. We developed two
methods for removal ofarsenic
and fluoride that are easy to
make and very cheap, which
makes it useful at the grassroots
level," says Dutta.

The techniques have been
named Arsiron Nilogon (for
removalof arsenic) and Fluoride
Nilogon (for fluoride removal).

“Arsiron Nilogan is a tech-
nique wherein we create acondi-
tion that's similar to under-
ground water that doesn’t have
arsenic by making use of cata-

Robin Dutta, a professorinthe
ences tmentat

Tezpur University in Assam, has
been workingon a technique to
remove arsenic and fluoride

World Water
Report found about three out of
10 people - 2.1 billion - did not
have access to safely managed
drinking water at home in 2015.
India was no different, with
many parts of the country
reporting watercontamination
due to arsenic, mercury, cad-
mium and fluoride, among oth-
ers,

from water and after
five years of work, finally the
i b ionalin

soda, potas-
sium permanganate and ferric
(iron) chloride. These are all
commonly available chemicals.
Asaresultofthe chemical proc-
ess that takes place by mixing
these ds together,

2010 and first tested in Assam’s
Jorhat city, one of the severely
affected areas in thestate.

The technique was patented
in2017.

arsenicsettles on coagulated fer-

ricchloride and can be removed

through filtration technique,”
saysDutta.

The basic idea behind the

i ta diffi-

low as 1 paisa for filtering one
litre of water.

The Fluoride Nilogon tech-
nique involved treating water
with crushed that

APFILE

CGCRI experts developed the
technology overadecadeago but
itpicked up only about5-6years
ago. A filtration plant can be

absorbs fluoride and phosphoric
acid. The contaminant in this
case can also befilteredout. The
cost is even lower than the
arsenicremoval techniqueat0.4
paise tofilter alitre of water.

With support from the depart-
ment of science and technology
for his project, Dutta is already
working on expanding the tech-
nique to other states such as
Bihar and Uttar Pradesh that are
also grappling with water con-
tamination.

Dr Kuttanellore Muraleed-
haran, director of the Council of
Scientific and Industrial
Research (CSIR)-Central Glass &
Ceramic Research Institute
(CGCRI), hasalso workedonfil-
tration techniques that help
remove hazardous contami-
nants from water.

“Be it arsenic, iron or other
i in water, our

“While most other
nantssuchaslead, mercury etc.
are a man-made problem,

Ar i espe-

News in regional newspapers about Fluoride Nilogon

ar fluori -

cult-to-remove formofarsenic to
an easy-to-remove form. The
cost of using the technique is as

ceramic membrane technology
is capable of purifying it with
goodresults,” hesays.

atth itylevel
to filter water for as low as 20
paise per litre.

“Itcan purify everythingelse
apart from the saline contamina-
tion for which reverse osmosis
(RO) technique is good enough.
There have to be slight modifica-
tions done before installation
based on the type of contaminant
in water. The device can stay
active for 6-7 years,” said Dr
Swachchha Majumdar, a
researcheratthe CGCRIlabwho
isalsopartofthe teamthat devel-
oped the technology.

Theinstitute has tied up with
amanufacturerand takes orders
for installation ofthe plantat its
laboratory. “Itis ourindigenous
product and our laboratory
takes theorders,” he added.

Dr Muraleedharan says,
“Thereisahugeneed tocomeup
with innovative technigues for
water purification that are
affordable for masses at the
ground level as water contami-
nation isamajorissuein India.”



