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ABSTRACT

Development of rechargeable batteries with high performance and safety is one of the key
challenges faced by modern electrochemistry. Rechargeable Li-ion batteries attracted sig-
nificant attention during the last two decades due to their widespread application in portable
electronics, medical implants, grid-level energy storage and electric vehicles. Recently,
secondary Na-ion batteries emerged as an alternative candidate for large-scale energy
storage. Low-cost and abundance of resources are main advantages of this technology.
Mg- metal batteries is another high-performance battery system, which has superior
energy densities compared to the conventional Li-ion batteries. Despite of the several
advantages of Li/ Na-ion and Mg based batteries, their energy and power densities are not
sufficient for more energy demanding commercial applications such as long-range driving.
Consequently, development of high-performance electrode materials is necessary to
improve the energy and power density of these secondary battery systems.

Main drawbacks of conventional insertion, conversion and alloying type battery elec-
trodes are limited specific capacity, poor cycling stability and rate performance. Diffusion
limited ion storage mechanism is one of the main reason accountable for these shortcom-
ings. Inferior electrochemical performance of these electrodes is the main reason for the
low power/ energy density and cycle life of rechargeable batteries based on Li, Na and Mg
ions. Despite of the several advances in the designing and fabrication of nanostructured
electrode materials, development of high performance rechargeable batteries still remains
as a challenge. Pseudocapacitive ion storage is recently reported as a promising strategy
to overcome the abovementioned drawbacks of battery electrodes. Nevertheless, intrinsic
pseudocapacitance of metal oxide and carbonaceous electrodes are limited (~10%), which
result in low energy density.

Pseudocapacitance can also be induced through nanoengineering of electrode materials.
However, this method was not widely explored to improve the electrochemical performance
of current generation Li/ Na ion and Mg-metal batteries. This webinar will be focused on our
recent efforts on the development of defect and interface engineered electrode materials.
Extreme pseudocapacitance resulting from the diffusion independent ion storage in this
case resulted in high energy/ power density and cycle life. Spectroscopic and microscopic
investigation of these novel electrodes revealed unique ion storage mechanisms.
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roshniprabhakaranp@gp¢ Roshni Prabhakaran P
hibakabeer7@gmail.com Hiba T K

Indian Institute of space € Research Scholar
Govt. Palytechnic College Assistant Professor
Christ College Irinjalakud: Student

jothilakshmanan@gmail.c Dr.L.JOTHI
711poojayadav@gmail.vc Pooja Yadav

N.K.R.GOVT.ARTS COLI Assistant Professor in Physics
Jamia Millia Islamia Unive Student

711poojayadav@gmail.cc Pooja Yadav
ADARSH S
iananikarchana@gmail.cc Janani Archana K

adarsh3j5@gmail.com

Jamia Millia Islamia Unive Student
TKM College of Engineeri Post Graduate Student
National Institute of Techr Research Scholar

navyajoyp@gmail.com Navya Joy P
balajipandurangan1998@ P BALAJI

Christ Collage irinjalakkuc MSc Student
Il M.SC PHYSICS L. N. GOVT.COLLEGE (AUTONOMOUS) PONNERI

chemsakthifriend@gmail.: C. Sakthivel

Bharathiar r University ~ PhD Research Scholar

tony.francis691@gmail.cc FRANCIS TONY.K.G
]essicaelingalMZS@gm: Jess_if:a Elizebath Joffy

Crescent public school,Ct PGT PHYSICS
Christ college, Irinjalakkuc¢ Student

athirajayan581@gmail.co Athira Jayan
ggbrothers7@gmail.com Gokul §

Vimala College (Autonom Student
Bishop Moore College, Mi M.Sc Physics student

rajendhurs123@gmail.cot Rajendhu RS
aparnars444@gmail.com Aparna RS
ardhrasanal@gmailpom Ardhra D.S

Pankajakasthuri college o BTech in Electronics and Communication Engineering
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Emmanuel college vazh_ic MSc physics
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Emmanu_e! College Vazhiit MSc Physics
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St. Paul's college, Kalamz Student
Emmanuel college, vazhic Msc Student

aparnavkumar777@gmai Aparna V Kumar
ehteshamanwar0025@gr Ehtesham Anwar
donpellissery2001@gmai Don p sunny
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Central University Of Jhat Student
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arunanadaraman@gmail. ARUN VARADARAJAN

Cochin College Student

nethrasheebi@gmail.com Mariam Sheebi

Assumption college Chan Student

merlinbenny04061998@g Merlin Benny

Assumption College, Cha Student

devikamohan88@gmail.c: Devika Mohan

electroclinton@gmail.com F. Manik Clinton

Assumption College autor Student
Department of Chemistry, Ph.D Research Scholar

merinkwilson@cusat.ac.ir Merin K Wilson

Cochin University Research scholar

rahulgupta.ycet14@gmail Mr. Rahul Gupta
sitharamsoman@gmail.cc Sithara Soman

YCET, Jammu
CUSAT Research Scholar

Lecturer in physics

aryasas143@gmail.com ARYA S NAIR

CHRIST COLLEGE IRIN. GRADUATE STUDENT

tinujoy222@gmail.com  TINU JAMES JOY

CHRIST COLLEGE IRIN. GRADUATE STUDENT

diyya.puthussery@gmaih Dr. Divya P

University of Calicut Assistant professor

ajaleshbnair@uccollege.€ Dr. Ajalesg B Nair :
srikanthragunath86@gme Mr. B. Srikanth Ragunath

Union Christian College, / Assistant Professor
SASTRA Deemed to be L Research scholar

aswa(hykr.l(_r@gr_r\ail.cqm AsWéthy Radhakrishnan

Amrita Center for Nanosc Research student

aswathysmurali1996@gm Aswathy S Murali

Amrita center for nanoscit Research Scholar

chachp22201 S@Qmailfco Shasiy_a P»S

UC COLLEGE ALUVA  Research Scholar

donasusan93@gmail.con DONA SUSAN BAJI

ikarbhal@gmail.com Indrapal Karbhal

_ Amrita Centre for Nanosc PhD Schdlér

School of Studies in Cher Assistant Professor

s.yenchalwar@gmail.com Sandeep G. Yenchalwar

Shri Dnyanesh Mahavidy: Dr

eldhosejacob@fisat.ac.in Eldhose P Jacob
nirmaljose 160@gmail.cor Nirmal Jose
taaranisrm@gmail.com TAARANI SRM
alvinaugustine003@gmai Alvin Augustine

Federal Institute of Scienc Assistant Professor
JNCASR, Bangalore
PSG College of arts and ¢ Student
Christ College Irinjalakud: Student

Project Assistant
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Amiry University Noida : Student
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aayeshapgrveeme@grna Aaygsha parveen. LW
fathimashabeeba854@gn Fathima shabeeba
fathimashabeeba854@gn Fathima shabeeba

St Mary's College puthan: Student
St Mary's College puthan: Student

dilnaak25@gmail.com Dilna

St Mary's College puthan: Student

cvanitha95@gmail.com C. VANITHA
rajitaarun2006@gmail.col Dr Rajita Ramanarayanar

PSG College of Arts & Sc Research Scholar
S.A.R.B.T.M Government Assistant Professor

Babu C J
kayakoolfathima@gmail.c Fathima Ali K

cjbabu28@gmail.com

St.thuméé cbllege thrissul Associate professor Rtd
Amrita Centre for Nanosc M.Tech Student

sahasrasunil20@gmail.cc Sahasra s

Psg college of arts and sc Student

sahasrasunil20@gmail.cc Sahasra s
goutham160296@gmail.c C Goutham

Psg college of arts and sc Student

IIT Hyderabad Research Scholar

subindavid2007@gmail.ct S.P. Subin David
sreyavenugopal96@gmai SREYA VENUGOPAL

Anna University, Chennai Research Scholar
Central University of Kera Former student

veeralakshmiactech@gm: Dr.S.Veeralakshmi

Anna University, Chennai Women Scientist

nehruchem@gmail.com Dr.S.Nehru
harithakvd6@gmail.com Haritha K V.

University of Madras, Che Assistant Professor

Central University of Kera Former student

aiswaryasathyan30700@ Aiswarya K 8
sreelakshmitreat@gmail.c Sreelakshmi S
devidasv.sajith@gmail.co Sreedevi v s
divyamathew2014@gmai DIVYA MATHEW
sabisabt@gmail.com SABNA M [1]

Christ College Irijalakuda student

Christ College Autonomot Student

Christ college irinjalakkud BSc physics

Nirmala Tfaining College, Student

MES PONNANI COLLEG Assistant Professor

anaghakb40000@gmail.c Anagha KB
2345jaison@gmail.com  Paulmon T Jaison

Christ college irinjalakud: Student
Christ College Irinjalakud: Bsc Physics Third Year

nafiaparveen736@gamil.c Nafia Parveen MA
lakshminathsree@gmail.c SREELAKSHMI H NATH
julietbiju2018@gmail.com Juliet Biju

Sruthy T
aparnaprakash672@gma Aparna k

sruthyt123@gmail.com

Christ College Irinjalakkuc Final year Bsc Physics student

CHRIST COLLEGE AUT( Student

Christ College (Autonomc Graduate (Bsc Physics, Final Year )

NSS COLLEGE NEMMAF Student
Christ college irinjalakuda Student

niranjanacvi@gmail.com Niranjana C V

Christ college Irinjalakuda Student

SHAJU N JOSEPH
carolinsanthosh236@gm: Carolin Santhosh

snjtsr@gmail.com

anniemoldaison2000@gn Anniemol Daison
rahulkm124001@gmail.cc RAHUL K. M

CHALAVARA HSS ,CHA HSST PHYSICS
Christ College Autonomot Student
Christ College Autonomot Student

S. N college nattika Student

rahulkm121001 @gmail.(_:g RAHUL K. M

S. N college nattika Student

ansalnarahim.123@gmail Ansalna Rahim
fathimasalam608@gmail. Fathima Salam N A

Newman College Thodup Student

Union christian college  Aluva
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binithatkm@gmail.com  Dr. Binitha G
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jephin.jose@res.christunit JEPHIN K JOSE
CHINKIT TYAGI
avramyaal@gmail.com A.V.Ramya
lyjoonline@gmail.com Lyjo K Joseph

c.tyagi@ncl.res.in

ACNSMM 2 Research Scientist
PROVIDENCE WOMENS Student

PSG College of technolog¢ Student
Christ(deemed to be univi Research scholar
CSIR-NCL Pune PhD student
CHRIST (Deemed to be L Doctoral Fellow

Government College Kott: Assistant Professor

swathyinohanan22@gma SWATHY MOHANAN

St Thomas'College Auton Research Scholar

ks.aiswarya55@gmail.cor Aiswarya K S

St.Aloysius College, Irinja Assistant Professor

felicgeorge6221@gmail.c Felix George

St pauls vollege kalamass Student

nehruchem@gmail.com Dr. S. NEHRU
akhilapnair10@gmail.comr Akhila. P

Depaymﬂne}nt of PhysicalﬂC Assigtanl Professor -

Science coaching center : Student

akhilapnaiﬂO@gmaiIAcorr‘Akhila. P
SAFEERA. MPx
Mary Gisby Poulose

sefi.mp@gmail.com
marygisby@gmail.com

Science coaching centre Student

ANSAR WOMEN's COLL Perumbilavu
St. Joseph's College (Aut Assistant Professor

salmaameer395@gmail.c Ummusalma
anusreekunnikkal@gmail. ANUSREE K

Ansar women's collegg pe Pg student
GOVERNMENT ARTS At 2nd year Msc physics

minukm89@gmail.com  Minu KM

Sree Narayana College, N Assistant Professor




