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~111dlan—ongin,have developed
_; “a new technology that can

ﬂleWashmgton‘UmversHym 3

St.Louis, morethan onein10
peeplemTheworldlackbasmi
-drinking wateraccess, andby.

- 2025, half, ofthewoﬂd Spop

- Snigamanem,l’rofessor atthe

I ———

graphene oxide and bacterial
| nanocellulose thattheyfound
N tobehlghlyeﬂiment long-last-
- ingand environment- -friend--
. ly. The membrane technolo-
{ gy purifies water while pre-
- ventingbiofouling orbuildup.
‘ “ofbacteriaand otherharmful
micro- orgamsmsthatreduce
| the flow of water.
|
|

Forthe study, pubhshed in.

g ;m ..a';'
rs, led by one. of :

. cleanwatertwiceasfastascom- &
“‘merciallyavailable ultrafiltra-

on membranes, anadvance
' that brings hope for coun-
 tries like India where clean

- varsity, developed an ultrafil-
tration membrane using -

the ]ournal ‘Environmental

usedbactenatobuﬂd suchﬁl—
‘tering membranes.

iEhe? Glucenacetobacter
hansenii bacteria is a sugary

anofibres when inwater. -
The team then incorpo-

ﬁessentla]lytrappmgGOmthe

_membrane to make it stable

and durable. : ;
- They exposed rhe mem-

"brane to E. colibacteria, then

shonehghtenﬂlemembranes
‘surface. .- .-
Afterbemglrradlatedvnm

ghtfogustthreenunutes,the ;
E colibacteriadied. Theteam
determmed that the mem-

" brane qmcklyheatedto above
the 70 degrees Celsms required

ScienceandTechnology,they
~ experiment on a membrane
: :madefrombactenalnanocel‘
. Iulose without the reduced
GO, theE. colibacteriastayed
bstancethatforms cellulose

rated graphene oxide (GO)
flakesinto thebacterialnanocel- -
lulose while it was growing, -

to detenoratethe cell walls of
E. coli bacteria.
* Whilethebacteria arelqlled

: the researchershadapristine

membrane with a high qual-

ityofnanocellulosefibres that
- was able to filter water twice

as fast as commercially avail-

_ ableultrafiltration membranes
under a high operahng pres—
_sure. :

When they did the same

alive. While the researchers
acknowledge that imple-
‘menting this process in con-

~ ventionalreverse 0SMOSISSyS-

temsis taxing, theyproposea

“spiral- -wound module system,
; :sumlar to aroll of towels. -

It could be equipped erh ;
LEDs ora type ofnanogener-

_ ator that harnesses mechan-
= 1ca1energyfrom1he fluid flow
to produce light and heat,
+ whichwouldreduce the over- -

all cost. If the technique were
1o be scaled up to alarge size, -
it could benefit many devel- -
oping countries where clean
waterisscarce, the researchers
noted
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lions of people who live within
its catchment as a source of -
water, transportandfood. Dur= -
e Hindu pilgrimage known as
1 Mela the Ganges plays host to
gest human gathering on Earth
million people arrive to bathe in
erover49days. o
espite its tremendous spiritual,
cance; the Ganges is also notori-.
r having some of the most pol-
water in the world. For 79 per
f the population: of the Ganges
ment, their nearest river fails
e pollution standards for crop
ion. Some 85 per cent of the pop-
n live near water that isn't safe
ithing and Allahabad ~ where
h Mela takes place in 2019 — is
fthose places.. B ;
jur own research suggests that as
umber of peopleé living in nearby:
Sincreases, the problem with
- quality in the Ganges worsens. |
n populations in the Ganges
\ment contribute around 100"
s more microbial pollution per
to the river than their rural coui-
irts, This means that untreated
1ge discharged from a sewer
ars worse for river water quality
sewage discharge where there are ¢
wersatall.. '
When we examined 10 years of
¢ quality data we found that the
entration of faecal coliforms — a
mon pollution indicator found in
an faeces — increased when the
ty of people living upstream
d. This makes sense: more
ble means more poo.
But we also found that people liv-
n cities in India contribute more
ution per person than those in !
| areas — how much more depends
1e population density. A person liv-
n an area in India with 1,000 peo-

B S R B e

/sy, rural Devon in the UKZ.-

' nearest river than thgy would in an

area with 100 people per square kni = -

-So why does it appear that a per-
son living in an Indian city produces -
more sewage pollution than someone
living in the countryside?

Of course, people in the cities are
unlikely to actually contribute signifi-
cantly more faeces than those in rural
communities. Instead, it’s probably
sewers that are to blame. In cities,
extensive sewage networks efficiently
flush sewage to the river, whereas in.
rural areas more-people defecatein the
open or in pitlatrines. This means fae-

L s ST AR

it comes at the cost of increased rive

tion worse. The urgency to invest, not
only in sewers, but in the treatment of
sewage has neverbeen greater —espe- ¢
- cially in the most densely populated
areas, However, the Western approach
_of taking all waste to'a central treat-
ment plant is expensive and so may
not be the best solution.. Ry
Onsite treatment technologies
such as off-grid toilets or decentralised
 treatment plants are rapidly develop—
ing and may help improve river water
uality sooner, enabling more and’
more people to celebrate Kumbh Mela:

to die in situ. = : Wity
* As the population density of a-
place increases, sewers become more:
common. Sewage removalis essential
for the protection of publiC health, but
without effective treatment, as is typi=.
cally the case in the Ganges catchment,

pollution and waterborne diseases fo
people living downstream. &
It's therefore clear that water qual
ity in the Ganges is a more comp,
and widespread problem than previ
ously thought. We'd expected tha
cities, with their more advance
sewage management, would be better.
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safely.
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face acton. savsj
chief secretary <

NEW DELHI:In abid to stop waste
| from flowinginto the Yamuna,
“the Delhi Jal Board has said it
wotﬂdﬁxresponsmmtyofofﬁ
sctalsan
“Responsﬂnhty of ofﬁclals
wouldbeﬁ.xedmwhose stretch
“solid waste findsits wayintothe
drains and ultimately
into the river,” said Vijay
I Kumar Dev, chlef secretary of
_Delhi.
e Hewasspeakmg atasémmar
;orgamsedbythewater utility to
I 'raise public’ awareness ‘on
mechamsed and eco-friendly
ways of sewage septagedisposal
| ‘andsolid Wastemanagement on
i Fnday :
Responmblhty ol
officials wouldbe
i fflxed in whose stretch solid
“wasteis pouredintothe
| drains and the river
| VIJAYDEV, chief secretary of Delhi
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! New Delhi: The mercury
i climbed to 25.9°C on Satur-
| day —six notches above the
i -average-—makingitthewar- =
I mest day the capltal experi-
P enced in2019. -
“The rise in. tempex:attme
‘~_wa'sdue to a western distur-
bance, a Met department offi-
- cial said. Rain ‘is likely on-
' Monday and Tuesday after
_which the maximum tempe- ~ on 8
rature will ‘drop to 19-20°C. - was no ma]or d]sruptlo
Isolated parts of the capital ight operations.
|-may a]sowitnessrha‘ilsterms;‘ { A

e
by Sundayas mcreased wind
= VS litssurro-  speed will disperse pollu-
¥ r1ct10ns put in place due to - undingre g itu-1 tants faster.compared to the-

Repubthay rehearsal io; / ignif dr-accumulation. due to'col-
3 ; ITOX g - ‘der conditionsand fog,” SA-
< FARsaidin tsforeca i

pected to wmmsture both
@t:mesgroup ccm from the ArabianSea and the | SMOW WHITE J ANu ARY
| Bay of Bengal. “The position
'New Delhi: Intense back-to- - of the disturbance is more
I back ‘wet ‘weather systems ~southward than usual and it
f | aresettosweep intonorthIn- = islikely to cause an induced
dla bmngmgmdespread ra- ‘cyclonic circulation over
"-inacross the regiononMon-  west Ra]asthan_ ‘extending
ay anﬂ Tuesday, along with  vertically up to 1.5km. It will
ieavy showers, hail ‘and  drawmoisture both from the
thunderstorms as well as  Arabian Sea and Bay of
i gusty wmds insomeareas. ~ Bengal. Theplaceswherethe
- AT - two winds interact are likely g i e o 3 R
to see thunderstorms,” sai : ‘ Rt £ o '\
B P Yadav, head of the regi SRR g i \\
‘nal eteoroioglcal centre. : ; &g 3

Uttar Pradesh,
the Met office said The pla-
{ins could also see

i "Thereisalsoa possibihty wéll-di‘sh‘ibut'ed rainfall up
g'of thunderstorms withisola- - to Madhya Pradesh. “Imme-
I"ted hailstorms hitting Alla- ‘diately, thereafter, another:
) habad, wheretheKumbhme- ‘WD is set to hit north India
i lais on, during these two da— from January 24to 26. But i : :
‘| s, Metofficials warned. . impactislikelytobemoder R g . Uttarakhang 2"
f The wet spell isbeingcau- te, although light rain may

;sed by an intense western

ﬂlstur’bance {WD) that 1s ex- plams he oﬁiclal said.

S R

Gmay {E e ) b unsaskatiss ko st fi o
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