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ENERGY SOURCES, RESEARCHERS DEVELOP AN INNOVATIVE
MATERIAL TO EXTRACT URANIUM FROM SEAWATER

URANIUM

ARSHITHA RA)J

N the quest for sustain-
able and abundant en-
ergy resources, the ex-
traction of uranium
from seawater has
emerged as a promising
avenue. Uranium, a key
component in nuclear fuel, is
traditionally obtained from
terrestrial ores. However, as

demand for nuclear energy droxylamine hydrochloride application of | g
rises and concerns about the treatment was applied to in- electrochemis- | ey
environmental impact of con- troduce amidoxime groupsto try for ion en- |

ventional mining grow, re- the polymer cloth. The inher- trapment proved e Vil
searchers are exploring inno- ent porous nature of the cloth to be approxi- Sea

vative methods to harness the
vast uranium reservoirs
present in seawater.
Seawater is an im-

mense reservoir of
uranium, with esti-
mates suggesting that
it contains approxi-
mately 4.5 billion met-

ble resource. While the
concentration of uranium in
seawater is low -- about 3 parts
per billion -- it represents a
virtually limitless supply com-
pared to the finite terrestrial
uranium deposits. Several
techniques have been explored
to extract uranium from sea-
water, each with its advantag-
es and challenges. The most
common modes include ab-
sorption onto materials like
amidoxime-based polymers,
ion exchange resins and ad-
vanced materials like metal-
organic frameworks (MOFS).
A recent breakthrough pub-
lished in ACS Central Science
introduces a novel material
designed to significantly en-
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hance the electrochemical ex-
traction of hard-to-get urani-
um ions from seawater. To
create their electrode, Rui
Zhao, Guangshan Zhu and
team began with flexible cloth
woven from carbon fibre. This
cloth then underwent a coat-
ing process involving two spe-
cialised monomers, subse-
guently polymerised for
stability. Following this, hy-

facilitated the creation of nu-
merous miniscule pockets,
providing an ideal environ-
ment for amidoxime to
easily entrap uranyl
ions.

In the experimental
setting, the research-
ers utilised the coated

cloth as a cathode in sea-
water obtained either nat-
urally or spiked with urani-
um. A graphite anode was
introduced, and a cyclic cur-
rent was established between
the electrodes. Over time,
bright yellow, uranium-based
precipitates accumulated on
the cathode cloth. Upon reach-
ing its saturation, the cloth
undergoes a chemical treat-
ment process to release the
uranyl. Subsequently, the lib-
erated uranyl must further
undergo refining procedures
akin to those employed for ore
extracted from a conventional
mine, before it can be utilised
in reactors.
In the tests using seawater
sourced from the Bohai Sea,

near Northern China, the elec-
trodes extracted 12.6 milli-
grams of uranium per gram
of the coated active material
within a 24-day period. The ca-
pacity of the coated material
surpassed that of the ma-
jority of the other ma-
terials tested for
uranium extrac- -~
tion by the team. /i

Additionally, the 3

mately threetimes ~ *._
faster than the natu- ™.

ral accumulation

process on the cloth.
Pros and cons

The advantages of this mate-
rial lie in its simplicity, afford-
ability, reusability and eco-
friendly nature. It does not
require any chemical addi-
tives or catalysts, and does not
generate any harmful by-prod-
ucts or waste. Moreover, it also
has a high selectivity for ura-
nium over other metals and
ions in seawater.

Nevertheless, it harbours
certain drawbacks that im-
pede its practical utilisation
and scalability. Since there is
a low uranium concentration
in seawater, the material needs
to be deployed in large vol-
umes of water to achieve sig-
nificant uranium extraction,
hindering its efficiency. The
material’s sensitivity to the
pH and salinity conditions of
seawater also impacts its sta-
bility and performance.

UNIQUE URANIUM

Uranium (symbol U and atomic numbver

92) is a silvery-grey metallic elementin
| the actinide series of the Periodic Table
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The half-life of

Uranium decay varies
between 159,200 and
4.5 bn yrs for different
isotopes, making them
useful for dating the

age of the Earth

@ A uranium atom has 92 protons and
92 electrons, of which 6 are valence
electrons. Uranium radioactively
decays by emitting an alpha particle

@ The most common isotopes in
natural uranium are uranium-238
(which has 146 neutrons and accounts
for over 99% of uranium on Earth)
and uranium-235 (which has 143
neutrons)

@ Uranium has the highest atomic
weight of the primordially occurring
elements, with a density about 70%
higher than that of lead and slightly
lower than that of gold or tungsten

@ It occurs naturally in low
concentrations of a few parts per
million in soil, rock and water,
including seawater, and is
commercially extracted from uranium-
bearing minerals such as uraninite

A NEW POSSIBILITY

fuel. The heightened

electrodes posit

widespread imp

-\.']:_

r

feasible
significa

Q
N\
X

. THE researchers assert that gl;sir work presents a highly
. effective technique for captgr

| potentially unlocking t i
. i iciency and capacity of the developed
itio) m as promising candidates for

ntation, contributing to the economically
¢tion of uranium. The findings hold
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The man of science has learned to believe in
justification, not by faith, but by verification
- Thomas Henry Huxley

FA;owen OF RECALL

MEMORY? NON-HUMAN
SPECIES HAVE THEM TOO

Social and preferential memory and recall through images is not
an exclusive capability among humans. While previously
conducted researches pointed to dolphins
having a capacity to remember 20 years
back in time, and ravens preferring to
memorise who tricked them, a thorough
study by University of California-Berkeley
(UCB) researchers on bonobos and
chimpanzees has revealed that recall in
these apes can go much further than
dolphins. The researchers chose pairs of
chimpanzees and bonobos from zoos in
Europe and Japan, and with the help of zoo
authorities, identified which among them
% had been with the other and how many
years ago. They recorded the years of
separation of each pair. The primates in the
study group were then shown images of
their former companions as well as
- strangers, while using infrared eye-tracking
cameras to record their eye movements
when they saw the images. What they
discovered was that the gaze of the
chimpanzees and bonobos under study
lingered on longer when the images of their
long-separated buddies came up. But not
when strangers came up. One of the

Scienceis a world
in itself. Here are

some interesting . .
facts that connect bonobos, a female, homed inon the image
with you of her 26-years-separated sister. These
Nirad Mud reactions were recorded even as the chimps
Irad Mudur were treated to their favourite fruit juices.
NIGHT VISION

THE WONDER SIGHT OF RUDOLPH
THE RED-NOSED REINDEER

It’s the season in which “Rudolph the red-nosed reindeer” is most
sung about. But this time around, Rudolph and his reindeer
brethren have especially become the focal centre for researchers
from Dartmouth and the University of St Andrews in Scotland.
They have solved the mystery behind how a reindeer is able to see
its staple food, a lichen called Cladonia rangiferina, a species of
fused algae-fungus, which is white in colour and impossible for
the human eye to spot in the white snow, where it grows during
winters. But it’s visible to the reindeer’s eye, and ‘why’ and ‘how’
is what the scientists have discovered. They found that reindeer’s
eyes have evolved through mutation to spot their staple which
remains perfectly camouflaged to human vision, but not to theirs.
The team used the spectral data from the lichen and calibrated
light filters to mimic reindeer vision and found that these lichens
appear to reindeer as dark patches in the background of the white
snow in the nights, making it easy for the reindeer to sight them.
They found that a reindeer’s light-enhancing membrane in the
eyes changes in winters from a golden colour that most animals
have to a clear blue that amplifies the low light of polar winter.
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BRANCH: BHIMAVARAM,

PUNJAB & SIND BANK JP Road,Near SRKR College, Bhimavaram,

ozl (A Government of India Undertaking) West Godavari-534204, Cell:9550567474
SALE NOTICE FOR SALE OF MOVABLE PROPERTIES A\

E-Auciion Sake Notice for sabe of movable assets under the Securitization and Reconsiruction of Financial Assets and Enforcement of Securily Inferest Act, dwith provision to
Rule B{Z] efthe Security Interest (Enforcement) Rules, 2002,

E Auction Date &Time: 05.01.2024 at 11:00 AM to 12:00 Noon Last Date of EMD Submission: 03.01.2024 up to 4.00 PM
Property Inspection Date & Time: 29.12.2023 at 11.00 AM to 4.00 PM

Mofice i hersby given to the publhc in genaral and in parfcular to the Bormomwans) and Guaranbons| that the below dasaibed movable property  hypothecated! pledgedichanged o tha securad
creditor, the Physical pessession ofwhich hes been taken byiheAuthonzed Cficer of Punjshb & Sind Bank, secured Officar, willie soldan s swhere 5", "As iswhatis” end “Whataver there is” basis,

- : Damand Nedica Minimum Reseroa | Authorized EMD Movable | Last Dale & sme
| o SN Detzil of the Movable Propertyl i 1y 13218 |Prce (Amt. inlacs)|  Offcer submission Property of END
L EMD Ameurd AL Dkl nspection | S
Presant Oulstanding Date &Tima Slalus of
amount (secure Detdj Sl ncrease amaunt Fossession
1. [Mis. Agape Polymer Industries  [Plant & Machinery: Diate 03-06-2022 1.Plant & Shri Bhukya ACrname-  |29.12.2023] 03.01.2024
Aiddress: 19-16-116/1, Mear Murall 2 amaunt of Suman E-Awciion- 11.00 am
Kreshraa Madern Rocs M, :EAI_.;TSEL?;ﬁEg“ Rs. Machinery | coorpinager | PsBEMD 10400 By 4.00 pm
Revenue ward 11, JE SYKIMH 1155415928 | Rs.68,T6.000-  pyon o AIC No.
Bhimavaram, West Godavari, | Plant with Oscillating 160367000, | 1564100000054
Andhra Pradash 534201 Prop:-  |Haul off-{KET 34955). IF3C Code-
Gogulzmanda Dharma Rao multilayer, Air Branch Name-
H Mo 24-9-11,Szgariapeta ward I Bhimavaram
[avaram, Wesl Godavari Andnra [ Iron mess elc. Rs.1.40.44,025.19 1.Plant & Phgical
Pracesh-534202 a% on 30-11-2023 Machine pn:mslnn
G_ganntnﬂ: Srr-' Gogulamanda plus further Rs. 6 87 600/-
Viiaya Kuman wio Gogulamanda T —— e ol
Saqarlapeta,ward 32, other l:hnrlgﬁ
Bhimevaram, Sivarappeta, and expense
Bhimevaram, Wast Godavan heracn
Andhra Pradesh-534.202 '
Guarantor2: Ms. Goguiamanda Rs.10,000/-
Poojiha DVe Gogulamanda YWiay
Dinad -
70 Masugudibbatu, Bhenavaram
[ear parantalamma bample,
Rayalam. Weslt Godavari &ndhra
Pradash-534204

1. The e-Aucton ks belng hedd on°AS 1S WHERE 13%and AS 15 WHAT 15 BASIS and"WHAT EVER THERE IZ'BASIS

2.To the best of knowledge and information of the Authorized Officer, thene is no charge on any movable property except as mentioned above, However, the intending bidders should
make their own independent inguiries regarding the charge, detail of Movable properties put on auction and claims! rights! dues! effecting the movable property, prior to submitiing
thieir bid .The & Auction advartisament does not constitute and will not ba deemed fo constitute any commitment or amy representation of the bank. The Movable property is being sold
with all the existing and future charge whether known or unknown to the bank. The Authorized Officen'Secured Creditor shall not be responsible in any way for any third party
claimairights/dues.

J.Ieshal bethe responsiolity of the bkdders o lnspect and satisfy themselves aboul the assetsi documentations and specifications befora submitting the bed

4 The irended bidders who have deposted e EMD and requine assistancs in creating Login 10 & Passward, uploading dala, submilling te, taming on e-hiddng process eic., may oonlact Help
Desk: 431 72981124 7201531125, 7291 881126.C1 imdia Contact Parsen  Dharani Kashna Ph Mo, 984E182222 Helping e-mail 10- suppori@barkeauclions.com  and for any movable
property related quary may cordack Authorized officers during tha affice hours on any warking day.

5.0rdy buyers halding walbd User I0YPessword and confirmed payment of EMD through MEFTIRTES shall ba efghle for participating in the e-Suclion process.

B.The inferestad bidders, wha hawe submitted theair EMD not balow the 1 0%oef Resers Price Ehirough coline madea bedore 04;00 PM on 03,01 2024 shell be eiigble for pericipating in the e-bidding
process. Thee-Auction of showve praparties would be conducted axecly on the scheduled Date&Time as mentioned againstaach praparty by way of inter-se hioding amaongs: the bidders. The bidder
shall impros thair offer in multipe of the amount mensianed under the column “Bid ncrease Amount” against each property. In cese bid is placed inthe 1zs1 5 menutas of te dosing time of tha 2-
Auction, the ciosing time will automeatically get extended for S minates (subject fo maximum of unlimited exiensions of Sminutes each). The bidder who submits Be highest bid amount (nol below the
Resarve Prcajonclosune of e-Auction process shal be deciared as Successhul Bidder and a communication o that efect will be issurd through electnonic mode which shall ba subject to approval by
the Authorized COffcenSecured Creditor,

T.The prospective qualified badders may avall onlne rairerg on e-Aucion ram Ms Cindia Py LI, Prior 1o 1he dade of e-Auction, Meher the Authonzed Ofce Bank rar Mis C1india Py L. ghall
b liabker far amy Inbermet Mabwork problam and the inerested bidders to ansure thal they are technically wel equipped for paficipating in the e-SucSoneven.

B.The purchaser shall baar the applcable stamp dufies/additional stamp dutgfraresier charges, fea edc. and alsa &l the statulonenon slédubary duas, faees, rates, assassmant charges, feas elo.
Crwing bo any body price and fubuna,

8.The Suthorized Officer is nat bound 1o accept the haghest offer and the Autharizad Officer has the ahsolute right to eccapt ar raject any ar all affer(s] or edjoum’’ pastponsd cancal the e-fuction
without assigning any reason thereaf.

10, The hidders are advised o go thrawugh the detailed Terms & Conditions of e-Awciion avaable on the Website(h ttps: s bankeauctions com) of MYs 1 India Py Lid before subimating their bids
end taking part in the-e-Auction,

11.25% of sale price iz 4o be paid immaciaiely e On the same day or nat later than next working day including earmest maney already depesited from tha acceptance of Dl price by the Authorized
Officer, o case of detaul property shal be sold again,

12.Balance 75% of the sale price is to be paid on or before15" day of the confirmation of sale of the movable property. In defawlt of payment within the pericd mentionad above, all the
dapasits inciuding EMD shallbe forfaited and propesty shal ba resald and defaulting purchaser shiall forizit &l claim 8o $he property or ta any part of the sum forwhich it may be subsaquently soéd,
THIS WOTICE 15 ALS0 BE TREATED AS 15 DAYS STATUTORY SALE MOTICE TO BORROWER(S) AND GUARANTOR(S) UMDER RULE &(2) OF THE SECURITY INTEREST
[ENFORCEMENT) RULES, 2002

DETAILS OF SALE

Diate and time of e-avction : Date: 05.01.2024 at 11:00 AMto 12:00 Moon

E-Auclion Service Providers: Mis C1 BOIA PYT LTD, Building no 309, 15t oar, Ldyog Vikar Phase-ll Guegaca (Haryana) Tel #81-124-8302020021/220 20824, Contacl Person Dharars Krishna Ph
Mo, B4B1E2 222 Emal supporbZbankeauchons.cam

E-Auclion web sile for details: hitps:hwew.barkaauctions.com

For detailad erms and conditions of the sele, plagss refar to the ink prowvided irc- 1. bftpe-Owes bankasuctions.com. - 2.hilpecfwe psbindia com

Arogyamandir

Heailth - Problem and Solution

). How does Rhutucharya i.e. seasonal regimen benefit
health? What is Visarga & Aadan Kala as per Ayurved?

Ans - Every Rhutu i.e. season has a certain regimen that
must be followed to maintain harmony or balance of the
Tridoshas in the body. This systematic seasonal regimen
includes diet & lifestyle recommendations, which are
mentioned in the Ayurvedic texts. These seasonal regimen
help to prepare the body to cope up with the environmental
changes and protect one’s health & wellbeing. There is a
distinect division of Kala into two, Visarga & Adan, according
to the movement of Sun. Visarga Kala is also known as
Dakshinayan, the period when the sun gradually moves
towards the south and Adan or Uttarayan is when the Sun
gradually moves towards the north. The three seasons
clubbed under Visarga Kala are Varsha (Rainy), Sharad
(Autumn) & Hemant (Winter), wherein the Bala that is
sirength of the body increases with every passing month
and the Jatharagani is well ignited towards the end. Adan
Kala comprises of Shishir (late winter), Vasant (Spring) and
Greeshma (Summer) where the strength of body gradually
depletes. Hence, season play an important role in the

health and one must make changes in their routine to
seamlessly get acclimatized the seasonal changes.

). What are the dietary recommendations to prepare the
body for winter months, according to Ayurveda?

Ans - During winter months, the cold, harsh and dry winds
may create “Rookshata”® i.e. dryness in the body if adequate
care isn't taken. Also, the strength of Jatharagni is at its peak
during winter months which ensures proper digestion.

Place:-Bhimavaram, Date: 1811212023 Authorized officer, Punjab and Sind Bank
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Swamala Rojana,

Sehat Ka Khajana!

Eumﬁuund
Total Health for all seasons

Cioutiar: To be tolen under rredicol supendsion

-Advt
Make sure to have food items which are nourishing, warm,

rich in healthy fats such as Cow Ghee, Dry fruits like
Almonds, Walnuts, Pistas, Dates, Makhana, Pumpkin
Seeds, Sesame Seeds, Khus Khus (Poppy seeds), Jaggery,
Milk etc. Use of spices such as Cinnamon, Cloves, Pepper
corns, Bay leaf, Anise help ensure healthy digestion of the
heavy food consumed. Having Ushnodak (water boiled and
reduced to half) can be practiced during this season and
preferably warm beverages like turmeric milk, hot water,
soups may be consumed regularly. During this season,
having a suitable Rasayan like Swamala Compound, that
contains finest Amlas, cow Ghee, honey and potent
Ayurvedic herbs helps the body. Start with 1 teaspoonful in
children above 12 years and for adults 1 tablespoonful
morning and evening on empty stomach.

Q. What is Oja? Why is it significant and suggest tips to stay
healthy?

Ans - According to Ayurved science, Oja is the most
precious part which evolves from the essence of all the
seven body tissues (Sapta Dhatu). Oja gives strength to body
and mind. Oja is responsible to maintain Vyadhikshamatva
(fmmunity) which prevents infections from external factors
and protects from recurrent sickness. Have a Shadrasatmak
Ahar (meal which comprises all six tastes such as Sweet,
Salty, Pungent, Astringent, Bitter and Sour) which ensures
that all essential nutrients are received. Make it a point to
include Vyayvam i.e. exercise and Pranyama i.e. breathing
practices in daily routine to channelize the energy and keep
the body as well as mind fit and strong. Also, Swamala
Compound, Chyavanprash fortified with Gold has Oja
enhancing properties and may be consumed daily to seek
its health benefits.

It is appropriate to take medicines with the advice of
Ayurvedic physician.
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* Imparts strength to body tissues

* Helps to improve immunity

* Maintains health

* Improves vigour and vitality
+ Strengthens respiratory system

* Helps to reduce recurrent health
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Eaehad with GOLD




