VERTACE

Date: 22/03/2019

To Whomsoever It May Concern

This letter is to certify that Ms. NIVEDHA M has successfully completed her internship program of
Three months with VERTACE CONSULTANTS, CHENNALI. Her internship tenure was from
(19" December 2018 to 22™ March 2019. She was working with Software Development Department

and was actively & diligently involved in the projects and tasks assigned to her.

Thank you

it

Narendran P
Vice President — Engineering.
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CERTIFICATE

This is to centify thai Ms. S. Anto Herin Aarni, 1l year MHRM student of
St. Mary’s College, Thoothukudi has undergone Internship Training in our Works
at Sahupuram from 19" May 2018 to 19" June 2018.

During the above said period she took enough initiative in learning on various
activities exposed to hegand was very much keen on making her training
successful. Her character and conduct during the period was good.

\

We wish her all success.

(o)

(i. Vijay
IDy. Manager (Training)

Wil Office : 358 (Old No.845), Third Floor, Registered Office : DHRANGADHRA - 363 315 GUJARAT

, THOUSAND LIGHTS, CHENNAI - 600 006 ©: 02754 - 283244, 283381
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(REGIBTERED UNDER BOCIETIES REGISTRATION ACT XU AS 8.N0. 28 OF 1972)
Blshop's House, Post Box No : 122, Tuticorin - 628 001. Tamilnadu, India.
Ph. 0461 2320878 Emal: tmass1972@gmal com; Websia - www hoothulaudimsssacisty.or

g7 TICOF-\"\

22.10.2018.

CERTIFICATE

This is to certify that Ms.G. Croasline Bablyana (17UPHR03)
Il 'year MHRM student from St.Mary's College(Autonomous), Tuticorin,
has been placed in our TMSSS, Tuticorin for her internship training on the
topic Women Empowerment through Self Help Groups in TMSSS from
14.05.2018 to 13.06.2018. She has shown much interest and she has very

well done her internship training in our organization. We wish her a bright

future,

With prayers and love

»

P @L

(FR. BENJAMIN DE SOUZA)
SECRETARY/DIRECTOR
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Madura Coats Private Limited

Global Thread Supply India

83 & 88, Beach Road, Tuticorin - 628 001, South India

Tel : 0461-6633000 Fax : 0461-2323300 CIN: UIB102KA1874PTCO47421

Date : 22-10-2018

TO WHOMSOVER IT MAY CONCERN

This is to certify that Ms. M.Diana (Reg No: [7UPHR04) MHRM student of
ST.MARY"S COLLEGE (AUTONOMOUS), Thoothukudi , underwent Internship

!] raining in our organisation for a period of 30 days.

’_}VE WISH ALL SUCCESS IN IIER FUTURE ENDEAVOURS

Eor Madura Coats Private Limited

il
il

R.ETHIRAJ)
’I:JduslriaI Relations Manager

Global Thread Supply India s o division of Madura Coals Private Limitesd
Regislered office 144, M G Road, Hangalore - 560 Q01 India
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DCW UMITED

(Caustic Sada and PVC Divisians)
CIN ; L24110GJ1838PLC000T48

Sahupuram PO Thoothukud| Dist

Fax : 04630 - 280611
iInady PN - 628 220

Phane : 04630 - 280231

DCW/HRD 19.06.2018

CERTIFICATE

This is to certify that Ms. A. Divina Mary, Il year MHRM student of St. Mary’s
College, Thoothukudi has undergone Internship Training in our Works at
Sahupuram from 19" May 2018 10 19" June 2018.

During the above said period she took enough initiative in learning on various
activities exposed to her and Was very much keen on making her training

successful. Her character and conduct during the period was good.

We wish her all success.

A

G. Vijay
Dy. Manager (Training)

Chennal Office : 358 (Old No.645), Third Floor, R?gia;asr:d 20;113;3 “ DszADHRA - 363 315 GUJARAT
ANNA SALAI, THOUSAND LIGHTS, CHENNAI - 600 006 t'? 0:‘ 02-7 54..233&45
@ : 044 - 28202752, 26202082 Fax No. 044-28285760 ax No,

E-Mail : chennalofice@chn.dcwitd.com E-mall : dewitd@wilnetonline.net



INDIA Pvt. Ltd.

INFAC/HRD/2018 . 12" jun, 2018

TO WHOMSOEVER IT MAY CONCERN

This is to certify that Ms. R.ISHWARIYA, Master of Human Resource
Management (MHRM), who is a Bonafide student of St.Mary’s College
(Autonomous), Thoothukudi. Did the “Internship Training” in our
company from the period 12.05.2018 to 12.06.2018. During the
Training period the performance of the student was found to be good
and she was totally involved and taken good initiative in the Internship
training which she was involved.

We wish her all success for bright endeavor.
. For INFAC INDIA PVT. LTD.,

. \.BARANITHARAN
-\ MANAGER - HR

No 113, Elaiamman Koil Streel, Padappai, Sriperumbudur Taluk, Kanchipuram Dist - 601 301 INDIA
Phone 044 -27174725 Web wwwinfac co kr
CIN - U31300TN1998PTC040933

(
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DIAMOND SEAFOOD EXPORTS

Exportery of : "KANNI" / “SUN" Brand Frozen Shrimps & Fish Products
V82, Krishnarajapuram, Tutlcorin - 628 002, TAMIL NADU, SOUTH INDIA.

gf;:-rm AJAABFDOS1BL1ZS Phona 2360346, 2360117 2360952, 2360987
e o mg:g%!;gl. Fax 0461 - 2362693, 2361108
Bankers STATE BANK OF INDIA &m‘u l mm;‘nm n e
Ref . Date
22.10,2018

TO WHOM SO EVER IT MAY CONCERN

This is certify that, Miss.S.Janani Priya (Roll No.1 7UPHRO07)

Student of St.Marys College (Autonomous) Tuticorin has Conducted Summer

Intership project for 30 days in our company. licr performance was quite

satisfactory. We wish her all the best in her I'uture Endeavours.

FOR DIAMOND SEAFOOD ENPORTS

Sy

PRQDUCTION MANAGER



106 /5K 11, Eltayapuram Road,

Polapatiai
V.A.S.P SALT REFINERIES Tubcorn - 620002 VASP S

Marulchrern of Aadned & Free Miow lodi Ph  +81.461.2321287
Fax +01-461-2129465 S A LT
E-mail . vaspralinenas@gmail com
o TIN No. : 33165042028 CBT No. : 477400 D, 26.02.2007 1EC No. : 3606006234

Date: 12-10-2018

'To Whomsoever It May concern

This is to certify that Miss. R, KAVITHA studying 2" year MHRM at 5t Mary's College Tuticorin

' underwent Internship Training programme in our company from May 2018 to June 2018 for a period
of 30 days. The topic was

“OCCUPATIONAL HEALTH AND SAFETY PRACTICES FOLLOWED AT V.AS.P,
SALT REFINERIES,

For V.A.S.P. SALT REFINERIES

Wyl

PARTNER
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INDIA Pvt. Ltd. Bw'_u
INFAC/HRD/2018 12" Jun, 2018

TO WHOMSOEVER IT MAY CONCERN

This is to certify that Ms. S.MARIYA MESSIAH SHERIN, Master of Human

~ Resource Management (MHRM), who is a Bonafide student of
St.Mary’s College (Autonomous) Thoothukudi. Did the “Internship
Training” in our company from the period 12.05.2018 to 12.06.2018.
During the Training period the performance of the student was found
to be good and she was totally involved and taken good initiative in the
Internship training which she was involved.

We wish her all success for bright endeavor.

- [“IN.BARANITHARAN
 MANAGER - HR

No.113, Ellaiamman Koil Streel, Padappal, Sriperumbudur Taluk, Kanchipuram Dist .- 601 301 INDIA
Phone : 044 - 2717 4725 Web . www.infac co kr
CIN : U31300TN1998PTC040933




- Home Appliances (P) Led.

WA Semdergaren Tuccorn 0285031
fatcorin Dax faordmis wdio
P LG 2I200 CLITIM. Fas 9104811271690
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Date : 13.06.20158

To Wh o0 Ever If May Concern

This is to certify that Miss.R. MARIAMMAL I year MHRM Student of the
ST.MARY'S COLLEGE has undergone Internship training in our company
from 14" May 2018 to 13* June 2018. She has taken good involvement in
learning all work in department and shown keen interest during this period.

She was very punctual in attendance and good in interaction with employees.

We wish her success in all endeavors.

For Venus Home Appliances (P) Ltd.,

K, [
K.V.Damodaran
HR MANAGER

Regd. Office & Factory : /34-A. Senhiampannal, Tuticorin - 628103, Tuminad, ind. P +91461.1271891, Fax 91461227189

T =2R

Branches | Bengakry, Chandigarh, Chervl, Commbators, Ernakular, Hydersbud, jaipor, jamm. Kollata, Matural, Mumiba, New Dellx



TUTICORIN MULTIPUROSE SOCIAL SERVICE SOCIETY
(REGISTERED UNDER SOCIETIES REGISTRATION ACT X1 AS 8 Ko 28 OF 1572)

Bishop's House, Post Box No : 122, Tuticorin - 628 061. Tamilaadu, India.
P D481 - 2326873 Email tsssiTT2@gmal com, Welsite werw DocTuiudmassocty o

e —— — — — — e S

22 1G 2078

CERTIFICATE

This is to certify that Ms R. Mary Sahaya Vathani (17UPHR12)
Il year MHRM student from St.Mary's College(Autonomous), Tuticorin,

has been placed in our TMSSS, Tuticonn for her intemship training on the

13062018 She has shown much inlerest and she has very weil done her

internship training in our organization YWe vash her a bright future

With prayers a:y
.

‘ (FR. BENJAMIN DE SOUZA)
’ SECRETARY/DIRECTOR

|
|
|
)
lopic Rehabilitation of Child Labour in TMSSS from 14052015 to

— e e e P nC—

— - =

PLEASE ADDRESS YOUR COMMUNICATIONS TQ THE SECRETARY ! DIRECTOR
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Date
Raf q

17-10-

CERTIFICATE

This is to certify that R.S.MONISHA a final year student of Deparment of
Management Studies, St. Mary’s College, Thoothukudi, had undergone internship in
our company - “Human Resource Information System” as part of her curriculum from
16-05-2018 to 15-06-2018 during the working hours of our organsation. Durning her
training tenure her conduct was good. We wish her success in her future career

For EDHAYAM FROZEN FOODS PVT. L

N7




Madura Coats Private Limited

Global Thread Bupply India

03 & 88, Beach Road, Tuticorin - 628 001, South India
Tel 1 0461-8633000 Fax : 0461-2323300 CIN ' UIB102KA1074PTC047421

Date : 22-10-2018

TO WHOMSOVER IT MAY CONCERN

This is to certify that Ms. C.Murugeshwari (Reg No: | 7UPHR15) MIHRM student
of ST.MARY'S COLLEGE (AUTONOMOUS), Thoothukudi , underwent

Internship Training in our organisation for a period of 30 days.

WE WISH ALL SUCCESS IN HER FUTURE ENDEAVOURS

IFor Madura Coats Private |.imited

deflf

(R.ETHIRAJ)
Industrial Relations Manager

' ; ' roals Private Limited
Global Thiead Supply dia is i division of Madura Coal

Registered office 144, M ¢ Road, Bangalore L0001 Incia
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29" Jun 2018
Friday

TO WHOMEVER (T MAY CONCERN
= ————=C"ILMAY CONCERN

This is to certify that ms. A Muthulakshmi D/o Annamalai has successfully

completed 30 days Internship training program on “Employee State Insurance” in our

concern from 16.05.2018 to 14.06.2018

Her attitude and performance is satisfied during the training period.
Yours Faithfully
Encotec Energy Indi3 Pvt.Ltd

Seyed Faisal
Sr.Executive — HR & Admin

www sncolecanergy com
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Madura Coats Private Limited

Global Thread Supply India

83 & 88, Beach Road, Tuticorin - 628 001, South India
Tel 1 0461-8833000 Fax : 0461-2323300 CIN . UIB10ZKA1874PTC047421

Date ; 22-10-201%

TO WHOMSOVER IT MAY CONCERN

This is to certify that Ms. T.Muthumari (Reg No: 17UPHR17) MHRM student of
ST.MARY’S COLLEGE (AUTONOMOUS), Thoothukudi , underwent Internship

Training in our organisation for a period of 30 days.

WE WISH ALL SUCCESS IN HER FUTURE ENDEAVOURS

FFor Madura Coats Private Limited

« A
11

(R.ETHIRAJ)

Industrial Relations Manager

Global Thread Supply India s a division of Madura Coats Private Limited
Registered office 144, M G Road, Dang.alore - 560 001 India



GSTTIN * 33AAACE4015A1ZM

' CIN Nu. UIS631ITN1998PTCOR92
No. 3003TIN MPEDA/ Regn/ETTNE 4% @ 3) 11199

EDHAYAM FROZEN FOODS PVT, LTD.

Exporters of " KANNI" & “SUN" Brand Manine Products
Regd. Office - 3/52.8 Krishnarajapuram, Tuticorin - 628002, Tamilnadu, South India
Factory - 4/91 A&p Maravanmadam Village, Pudukottai, Tuticonn - 628103, Tamiinadu

Phone - 2360346 /117 /952 1967
PAN AAACE4015A Fax 0461 -2362693/ 2361109
IECNo 3595001401 E-mail . ttn_kanni@yahoo com
Bankers : CANARA BANK theva_arokia@yahoo co in
Web site : www.kanni.com kanni94 1 @gmail.com
Ref Date :
17-10-2018
CERTIFICATE

This is to certify that RNANTHINT 4 final year student of Department of

Management Studies, St. Mary’s College, Thoothukudi, had undergone internship in

our company - “Employee effectiveness at workplace” as part of her curriculum from

16-05

-2018 to 15-06-2018 during the working hours of our organsaiion. During her
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Iniotes Lnergy (india) Pvi L, C-85, Seclor6), Noda- 201 M1, UP, india

29” Jun 2018
Friday

TO WHOMEVER IT MAY CONCERN

This is to certify that Ms. A Nicholas Vergin D/o Anthoni Francis has successfully

completed 30 days Internship training program on “Payroll Management” in our concern

from 16.05.2018 to 14.06.2018

Her attitude and performance is satisfied during the training period.

Yours Faithfully

Encotec Enefgy India Pvt.Ltd
____—____-—-'_'——\—u_..

c '4\\. —_
Seyed Faidal =ENCotec

Sr.Executive — HR & Admin Pl

—

www encolecanargy com

LF R AR
ENCOTEC GWERGY (INDIA) FYT. LTO. CORPORATE OFFIGE C/08 Bocto/-83 Noida 201 301 UP iadis PHONE 01 129 4158 812/ €104 811 FAK sg1 129

CEN OASDODN SeERF T O TRTN R
. ~MAIL prcatscane Al som alea@escetesnnen) com

REGINTENED OFFICE BO-AJ1 Mayur Vinar Phoss-l Deibl 110001 india  E-MA

MANAGEMENT BOARD Arun Kumat Qorns (Managing Ditecter] Rajeay Abujn (Qirester) Dr Rant Gitgen (Dviecter) Clawy Walte (Civects )
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Madura Coats Private Limited

Global Thread Supply India

83 & 88, Beach Road, Tuticorin - 828 001, South India
Tel : 0461-8833800 Fax : 0461-2323300 CIN ; UIB102KA1974PTCO47421

Date ; 22-10-2018

TO WHOMSOVER IT MAY CONCERN

This is to certify that Ms.V.Pavithra (Reg No: 17UPHR20) MHRM student of
ST.MARY’S COLLEGE (AUTONOMOUS), Thoothukudi , underwent Internship

Training in our organisation for a period of 30 days.

WE WISH ALL SUCCESS IN HER FUTURE ENDEAVOURS

For Madura Coats Private Limited

Tl
(R.ETHIRAJ)
Industrial Relations Manager
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Mhpuram PO Thoothskudi Dist
Vaminagy Py 628 229

| DCW/HRD

19.06.2018

CERTIFICATE

This is to certify that Ms. P. Preethi, |1 year MHRM swudent of St Mary’s
College, Thoothukudi has undergone Internship

Training in our Works al
Sahupuram from 19" May 2018 (o 19% June 2018.

During the above said period she took enough initiative in learning On Various

activities exposed 1o her and was very much keen on making her training

successful. Her character and conduct during the period was good.

We wish her all success.

Al

G. Vijay
Dy. Manager (Training)

— s oAt
nennal Office JANGAD RA-
Old No.845), Third Floor Registered Omar;e“ DZ};R?.?;GN
1 g L] L ) - a .
:NNA SALAI, THSOSSQAND LIGHTS, CHENNAI - gg?ﬁ%ﬂﬂ :EJ ;3526.;27%‘433245
Ekon 28292?%“ d:v:llldﬂgﬁr?‘ - E-mail : dowltd@wilnetonline.nt
[-Mail - chenna . y




SibifLF

. natural decorations pvt lid

Date : 15.10.2018

CERTIFICATE

This is to certify that Ms. U. Rajalakshmi, Il year MHRM student
of St. Mary’s college, Thoothukudi, has undergone internship training
for 30 days. ;

During the above said period she took initiative in learning on
various activities exposed to her and was very much keen on making
her training student. Her character and conduct during the period was
good. '

We wish her all success

For Sibaflor Natural Decorations Pvt. Ltd,

M wﬂ/
M. RAMESH
MANAGER — HR & SEC «

2/101- 2/108, Ettayapuram Road, Melamaruthur,
Kurukkusalai (Post), Tuticorin - 628 722. India.

Phone : +91 461 2373346 /47 /48 / 49
Fax +91 461 2373345
E-mall - info@siballor co.in / Web www sibaflor.com

GSTIN - 33AAACW1048D 12V

BUREAU VERITAS B

Cortification
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EDHAYAM FROZEN FOODS PVT. LTD.

Exporters of " KANNI" & “SUN" Brand Marine Products
Regd. Office 3/52-8 Krishnarajapuram, Tuticorin - 628002, Tam#nadu, South India
Factory 4/91 A&B Maravanmadam Village, Pudukottai, Tuticorin - 628103, Taminadu.

GSTTIN  33AAACE4015A1ZM Phone - 2360346 /117 /352 /967
PAN AAACEA015A Fax - 0461 -2362693 / 2361109
[ECNe 3595001401 E-mad  : ttn_kanni@yahoo.com
Bankers CANARA BANK theva_arokia@yahoo.co in
Web site  www.kanni.com kanni%4 1@gmail .com
Ref Date :

17-10-2018

CERTIFICATE

This is to certify that N.SATHIYA BAMAaﬁmlwaIhd'anmrmmof

Management Studies, St. Mary’s College, Thoothukudi, had undergone mternship in
our company - “Interpersonal Skill at Workplace” as part of her cariculum from 16-

05-2018 to 15-06-2018 during the working hours of our ongamsation. During her training

tenure her conduct was good. We wish her success in her fustuare casser




SibuelH

Nalural decorations pve g

Date : 15.10.2018

CERTIFICATE

This is to certify that Ms. R. Srija, Il year MHRM student of St.

Mary’s college, Thoothukudi, has undergone internship training for 30
days.

During the above said period she took initiative in learning on
various activities exposed to her and was very much keen on making

her training student. Her character and conduct during the period was
good.

We wish her all success.

For Sibaflor Natural Decorations Pvt. Ltd,

M

M. RAMESH
MANAGER - HR & SEC

2/101- 2/108, Ettayapuram Road, Hullmmlhtfr.
1. TR, ' di‘ Kurukkusalai (Post), Tuticonn - 628 722. India.
if&ﬁﬂﬁ;ﬁﬁtﬁ caNym Vv Phone : +91 461 2373346 / 47 / 48 / 49
' sflon % .77 18 : Fax  +91461 2373345
F"""““""._' ) o4 'Eé‘:"'?-;" E-mail info@siballor co.in / Web www sibaflor. com
' a08 GSTIN 33AAACW1048D1ZV




Shalom Garments Pvt. Lid.,

Prevcivm Gamsens Masufacturers & Lxpegten

10 WHOMOVER IT MAY CONCERN

This is to certify that Ms. Subashini .A, (Reg No - 17UPHR28) MHRM
student of “ST.Mary’s College{Autonomous) , Thoothukudi- 628 001" has
completed “A Study on Contract Labour Act In SHALOM GARMENTS
PVT.LTD., VALLIOOR” from 12.05.2018 (o 12.06.2018 . During the project
period it has been observed that the candidate has shown interest in the

subject and put extra efforts to learn the various aspects pertaining to the

Study.

During her study period her character and conduct have been good.
For Shalom Garments Pvt. Ltd.

Vallioor, ’&\/
25.06.2018 zed Signatory

216/A, Main Road, Vallioor, Tirunelveli District, Tamilnadu, India.
Ph.N0:04637 222153, Fax 04637 222152 ,Email:admin@shelton.co.in




Madura Coats Private Limited

Global Thread Supply India

83 & 88, Baach Road, Tuticorin - 828 001, South India
Tel | 0461-8833000 Fax : 0461-2323300 CIN . UIB102KA1874PTC047421

Date : 22-10-2018

TO WHOMSOVER IT MAY CONCERN

This is to certify that Ms.K.Surthi (Reg No: 17UPHR30) MHRM student of
ST.MARY’S COLLEGE (AUTONOMOUS), Thoothukudi , underwent Internship

Training in our organisation for a period of 30 days.
WE WISH ALL SUCCESS IN HER FUTURE ENDEAVOURS

For Madura Coats Private Limited

\
4 é&“]‘?f
(R.ETHIRAIJ

Industrial Relations Manager

. f led
is a division of Madura Coats Privale Limite d

slobal Thraad S ly India
Global Thread Supply 660 001 India

Registered office - 144, M G Road Bangalore -




Yenus Home Appliances (P) Ltd.

OVENUS

wl b roPee -..#c,'~w..w,;h..~—

Date . 13 06.2018

To Whom So Ever It May Concern

This is to certify that Miss.K.VINOTHINI AGNET I year MHRM Student

ot the STMARY'S COLLEGEF has undergone Internship training in our
company from 14" May 2018 to 13" June 2018, She has taken good
involvement in learning all work in department and shown keen interest

during this period. She was very punctual in attendance and good in

interachion with employees.

We wish her success in all endeavors

For Venus Home Appliances (P) 1 td

K: f‘ vy
K.V.Damodaran
HR MANAGER

=
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Certificate
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Central Electrochemical Research Institute = T
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Skill Development Training Programme

(fremamdare oRga Stwa Trd # e
(Under CSIR Integrated Skitl Initlative)

CeRTIFICY

This is to certify that _ ‘HQ A"‘o mm'ia 308”1'
b/ 0. R_ﬂll &"lﬂ.’q._  Aadhaar No. 8_08200986893

successfully completed the skill development training programme on
Operation and aintenance of Analytical Instruments

consisting of theory and hands-on training. conducted by CSIR-CECRI

at CSIR-Central Electrochemical Research Institute, Karaikudi-630 003
20 ay 2019 81 Hay 2019

from 10




CECRI was established in 1948 and had its origins in the nationalistic passion of Dr. Shanthi
Swarup Bhatnagar, Pandit Jawaharlal Nehru, and Dr. R. M. Alagappa Chettiar. Dr. S.
Radhakrishnan dedicated CECRI, the twelfth national laboratory under CSIR, to the country on

January 14, 1953, making it a concrete reality.

The goal of CECRI's work is to produce novel advancements in electrochemical science
and technology as well as new and improved products and processes. CECRI collaborates with
laboratories both inside and outside of India to run a number of projects. We went to a few places

where CECRI has had a big impact and took a glance at various instruments available at CECRI.

Electric vehicle

We came to known about high energy nickel-metal hybrid batteries for electric vehicles.
Lead-acid batteries which are lightweight, inexpensive, and have a high specific energy and new
battery that provides the same energy will weigh only 12 kg, compared to the current employed

lead acid automobile batteries, which normally weigh roughly 20 kg was explained to us.

XRD
Powder X-ray diffraction (PXRD) measures the diffraction pattern of crystalline material. It

is a rapid technique that can be used for phase identification and purity analysis of bulk crystalline
materials. Combined with elemental analysis, pXRD methods can be used for the identification of
unknown samples and/or impurities. Additionally, when single crystal growth is challenging,
powder diffraction methods can be utilized for indexing to solving the structure from diffraction

data collected on powders.



TEM
Transition Electron Microscopy (TEM) is a technique of imaging the internal structure of
solids using a beam of high-energy electrons transmitted through the solid. This arrangement can

be compared to the basic optical microscope with transmission illumination.

UV Spectroscopy

Ultraviolet-visible (UV-Vis) spectroscopy is a widely used technique in many areas of
science ranging from bacterial culturing, drug identification and nucleic acid purity checks and
quantitation, to quality control in the beverage industry and chemical research. UV-Vis
spectroscopy is an analytical technique that measures the amount of discrete wavelengths of UV or
visible light that are absorbed by or transmitted through a sample in comparison to a reference or
blank sample. This property is influenced by the sample composition, potentially providing

information on what is in the sample and at what concentration.




NMR

Nuclear Magnetic Resonance (NMR) spectroscopy is an analytical chemistry technique
used in quality control and research for determining the content and purity of a sample as well as
its molecular structure. For example, NMR can quantitatively analyze mixtures containing known
compounds. For unknown compounds, NMR can either be used to match against spectral libraries
or to infer the basic structure directly. Once the basic structure is known, NMR can be used to
determine molecular conformation in solution as well as studying physical properties at the

molecular level such as conformational exchange, phase changes, solubility, and diffusion.

SEM

A scanning electron microscope (SEM) is a type of electron microscope that produces
images of a sample by scanning the surface with a focused beam of electrons. The electrons interact
with atoms in the sample, producing various signals that contain information about the surface
topography and composition of the sample. The electron beam is scanned in a raster scan pattern,
and the position of the beam is combined with the intensity of the detected signal to produce an
image. In the most common SEM mode, secondary electrons emitted by atoms excited by the
electron beam are detected using a secondary electron detector (Everhart—Thornley detector). The
number of secondary electrons that can be detected, and thus the signal intensity, depends, among

other things, on specimen topography. Some SEMs can achieve resolutions better than 1 nanometer.
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CECRI was established in 1948 and had its origins in the nationalistic passion of Dr. Shanthi
Swarup Bhatnagar, Pandit Jawaharlal Nehru, and Dr. R. M. Alagappa Chettiar. Dr. S.
Radhakrishnan dedicated CECRI, the twelfth national laboratory under CSIR, to the country on

January 14, 1953, making it a concrete reality.

The goal of CECRI's work is to produce novel advancements in electrochemical science
and technology as well as new and improved products and processes. CECRI collaborates with
laboratories both inside and outside of India to run a number of projects. We went to a few places

where CECRI has had a big impact and took a glance at various instruments available at CECRI.

Electric vehicle

We came to known about high energy nickel-metal hybrid batteries for electric vehicles.
Lead-acid batteries which are lightweight, inexpensive, and have a high specific energy and new
battery that provides the same energy will weigh only 12 kg, compared to the current employed

lead acid automobile batteries, which normally weigh roughly 20 kg was explained to us.

XRD
Powder X-ray diffraction (PXRD) measures the diffraction pattern of crystalline material. It

is a rapid technique that can be used for phase identification and purity analysis of bulk crystalline
materials. Combined with elemental analysis, pXRD methods can be used for the identification of
unknown samples and/or impurities. Additionally, when single crystal growth is challenging,
powder diffraction methods can be utilized for indexing to solving the structure from diffraction

data collected on powders.



TEM
Transition Electron Microscopy (TEM) is a technique of imaging the internal structure of
solids using a beam of high-energy electrons transmitted through the solid. This arrangement can

be compared to the basic optical microscope with transmission illumination.

UV Spectroscopy

Ultraviolet-visible (UV-Vis) spectroscopy is a widely used technique in many areas of
science ranging from bacterial culturing, drug identification and nucleic acid purity checks and
quantitation, to quality control in the beverage industry and chemical research. UV-Vis
spectroscopy is an analytical technique that measures the amount of discrete wavelengths of UV or
visible light that are absorbed by or transmitted through a sample in comparison to a reference or
blank sample. This property is influenced by the sample composition, potentially providing

information on what is in the sample and at what concentration.




NMR

Nuclear Magnetic Resonance (NMR) spectroscopy is an analytical chemistry technique
used in quality control and research for determining the content and purity of a sample as well as
its molecular structure. For example, NMR can quantitatively analyze mixtures containing known
compounds. For unknown compounds, NMR can either be used to match against spectral libraries
or to infer the basic structure directly. Once the basic structure is known, NMR can be used to
determine molecular conformation in solution as well as studying physical properties at the

molecular level such as conformational exchange, phase changes, solubility, and diffusion.

SEM

A scanning electron microscope (SEM) is a type of electron microscope that produces
images of a sample by scanning the surface with a focused beam of electrons. The electrons interact
with atoms in the sample, producing various signals that contain information about the surface
topography and composition of the sample. The electron beam is scanned in a raster scan pattern,
and the position of the beam is combined with the intensity of the detected signal to produce an
image. In the most common SEM mode, secondary electrons emitted by atoms excited by the
electron beam are detected using a secondary electron detector (Everhart—Thornley detector). The
number of secondary electrons that can be detected, and thus the signal intensity, depends, among

other things, on specimen topography. Some SEMs can achieve resolutions better than 1 nanometer.
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CECRI was established in 1948 and had its origins in the nationalistic passion of Dr. Shanthi
Swarup Bhatnagar, Pandit Jawaharlal Nehru, and Dr. R. M. Alagappa Chettiar. Dr. S.
Radhakrishnan dedicated CECRI, the twelfth national laboratory under CSIR, to the country on

January 14, 1953, making it a concrete reality.

The goal of CECRI's work is to produce novel advancements in electrochemical science
and technology as well as new and improved products and processes. CECRI collaborates with
laboratories both inside and outside of India to run a number of projects. We went to a few places

where CECRI has had a big impact and took a glance at various instruments available at CECRI.

Electric vehicle

We came to known about high energy nickel-metal hybrid batteries for electric vehicles.
Lead-acid batteries which are lightweight, inexpensive, and have a high specific energy and new
battery that provides the same energy will weigh only 12 kg, compared to the current employed

lead acid automobile batteries, which normally weigh roughly 20 kg was explained to us.

XRD
Powder X-ray diffraction (PXRD) measures the diffraction pattern of crystalline material. It

is a rapid technique that can be used for phase identification and purity analysis of bulk crystalline
materials. Combined with elemental analysis, pXRD methods can be used for the identification of
unknown samples and/or impurities. Additionally, when single crystal growth is challenging,
powder diffraction methods can be utilized for indexing to solving the structure from diffraction

data collected on powders.



TEM
Transition Electron Microscopy (TEM) is a technique of imaging the internal structure of
solids using a beam of high-energy electrons transmitted through the solid. This arrangement can

be compared to the basic optical microscope with transmission illumination.

UV Spectroscopy

Ultraviolet-visible (UV-Vis) spectroscopy is a widely used technique in many areas of
science ranging from bacterial culturing, drug identification and nucleic acid purity checks and
quantitation, to quality control in the beverage industry and chemical research. UV-Vis
spectroscopy is an analytical technique that measures the amount of discrete wavelengths of UV or
visible light that are absorbed by or transmitted through a sample in comparison to a reference or
blank sample. This property is influenced by the sample composition, potentially providing

information on what is in the sample and at what concentration.




NMR

Nuclear Magnetic Resonance (NMR) spectroscopy is an analytical chemistry technique
used in quality control and research for determining the content and purity of a sample as well as
its molecular structure. For example, NMR can quantitatively analyze mixtures containing known
compounds. For unknown compounds, NMR can either be used to match against spectral libraries
or to infer the basic structure directly. Once the basic structure is known, NMR can be used to
determine molecular conformation in solution as well as studying physical properties at the

molecular level such as conformational exchange, phase changes, solubility, and diffusion.

SEM

A scanning electron microscope (SEM) is a type of electron microscope that produces
images of a sample by scanning the surface with a focused beam of electrons. The electrons interact
with atoms in the sample, producing various signals that contain information about the surface
topography and composition of the sample. The electron beam is scanned in a raster scan pattern,
and the position of the beam is combined with the intensity of the detected signal to produce an
image. In the most common SEM mode, secondary electrons emitted by atoms excited by the
electron beam are detected using a secondary electron detector (Everhart—Thornley detector). The
number of secondary electrons that can be detected, and thus the signal intensity, depends, among

other things, on specimen topography. Some SEMs can achieve resolutions better than 1 nanometer.
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CECRI was established in 1948 and had its origins in the nationalistic passion of Dr. Shanthi
Swarup Bhatnagar, Pandit Jawaharlal Nehru, and Dr. R. M. Alagappa Chettiar. Dr. S.
Radhakrishnan dedicated CECRI, the twelfth national laboratory under CSIR, to the country on

January 14, 1953, making it a concrete reality.

The goal of CECRI's work is to produce novel advancements in electrochemical science
and technology as well as new and improved products and processes. CECRI collaborates with
laboratories both inside and outside of India to run a number of projects. We went to a few places

where CECRI has had a big impact and took a glance at various instruments available at CECRI.

Electric vehicle

We came to known about high energy nickel-metal hybrid batteries for electric vehicles.
Lead-acid batteries which are lightweight, inexpensive, and have a high specific energy and new
battery that provides the same energy will weigh only 12 kg, compared to the current employed

lead acid automobile batteries, which normally weigh roughly 20 kg was explained to us.

XRD
Powder X-ray diffraction (PXRD) measures the diffraction pattern of crystalline material. It

is a rapid technique that can be used for phase identification and purity analysis of bulk crystalline
materials. Combined with elemental analysis, pXRD methods can be used for the identification of
unknown samples and/or impurities. Additionally, when single crystal growth is challenging,
powder diffraction methods can be utilized for indexing to solving the structure from diffraction

data collected on powders.



TEM
Transition Electron Microscopy (TEM) is a technique of imaging the internal structure of
solids using a beam of high-energy electrons transmitted through the solid. This arrangement can

be compared to the basic optical microscope with transmission illumination.

UV Spectroscopy

Ultraviolet-visible (UV-Vis) spectroscopy is a widely used technique in many areas of
science ranging from bacterial culturing, drug identification and nucleic acid purity checks and
quantitation, to quality control in the beverage industry and chemical research. UV-Vis
spectroscopy is an analytical technique that measures the amount of discrete wavelengths of UV or
visible light that are absorbed by or transmitted through a sample in comparison to a reference or
blank sample. This property is influenced by the sample composition, potentially providing

information on what is in the sample and at what concentration.




NMR

Nuclear Magnetic Resonance (NMR) spectroscopy is an analytical chemistry technique
used in quality control and research for determining the content and purity of a sample as well as
its molecular structure. For example, NMR can quantitatively analyze mixtures containing known
compounds. For unknown compounds, NMR can either be used to match against spectral libraries
or to infer the basic structure directly. Once the basic structure is known, NMR can be used to
determine molecular conformation in solution as well as studying physical properties at the

molecular level such as conformational exchange, phase changes, solubility, and diffusion.

SEM

A scanning electron microscope (SEM) is a type of electron microscope that produces
images of a sample by scanning the surface with a focused beam of electrons. The electrons interact
with atoms in the sample, producing various signals that contain information about the surface
topography and composition of the sample. The electron beam is scanned in a raster scan pattern,
and the position of the beam is combined with the intensity of the detected signal to produce an
image. In the most common SEM mode, secondary electrons emitted by atoms excited by the
electron beam are detected using a secondary electron detector (Everhart—Thornley detector). The
number of secondary electrons that can be detected, and thus the signal intensity, depends, among

other things, on specimen topography. Some SEMs can achieve resolutions better than 1 nanometer.
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CECRI was established in 1948 and had its origins in the nationalistic passion of Dr. Shanthi
Swarup Bhatnagar, Pandit Jawaharlal Nehru, and Dr. R. M. Alagappa Chettiar. Dr. S.
Radhakrishnan dedicated CECRI, the twelfth national laboratory under CSIR, to the country on

January 14, 1953, making it a concrete reality.

The goal of CECRI's work is to produce novel advancements in electrochemical science
and technology as well as new and improved products and processes. CECRI collaborates with
laboratories both inside and outside of India to run a number of projects. We went to a few places

where CECRI has had a big impact and took a glance at various instruments available at CECRI.

Electric vehicle

We came to known about high energy nickel-metal hybrid batteries for electric vehicles.
Lead-acid batteries which are lightweight, inexpensive, and have a high specific energy and new
battery that provides the same energy will weigh only 12 kg, compared to the current employed

lead acid automobile batteries, which normally weigh roughly 20 kg was explained to us.

XRD
Powder X-ray diffraction (PXRD) measures the diffraction pattern of crystalline material. It

is a rapid technique that can be used for phase identification and purity analysis of bulk crystalline
materials. Combined with elemental analysis, pXRD methods can be used for the identification of
unknown samples and/or impurities. Additionally, when single crystal growth is challenging,
powder diffraction methods can be utilized for indexing to solving the structure from diffraction

data collected on powders.



TEM
Transition Electron Microscopy (TEM) is a technique of imaging the internal structure of
solids using a beam of high-energy electrons transmitted through the solid. This arrangement can

be compared to the basic optical microscope with transmission illumination.

UV Spectroscopy

Ultraviolet-visible (UV-Vis) spectroscopy is a widely used technique in many areas of
science ranging from bacterial culturing, drug identification and nucleic acid purity checks and
quantitation, to quality control in the beverage industry and chemical research. UV-Vis
spectroscopy is an analytical technique that measures the amount of discrete wavelengths of UV or
visible light that are absorbed by or transmitted through a sample in comparison to a reference or
blank sample. This property is influenced by the sample composition, potentially providing

information on what is in the sample and at what concentration.




NMR

Nuclear Magnetic Resonance (NMR) spectroscopy is an analytical chemistry technique
used in quality control and research for determining the content and purity of a sample as well as
its molecular structure. For example, NMR can quantitatively analyze mixtures containing known
compounds. For unknown compounds, NMR can either be used to match against spectral libraries
or to infer the basic structure directly. Once the basic structure is known, NMR can be used to
determine molecular conformation in solution as well as studying physical properties at the

molecular level such as conformational exchange, phase changes, solubility, and diffusion.

SEM

A scanning electron microscope (SEM) is a type of electron microscope that produces
images of a sample by scanning the surface with a focused beam of electrons. The electrons interact
with atoms in the sample, producing various signals that contain information about the surface
topography and composition of the sample. The electron beam is scanned in a raster scan pattern,
and the position of the beam is combined with the intensity of the detected signal to produce an
image. In the most common SEM mode, secondary electrons emitted by atoms excited by the
electron beam are detected using a secondary electron detector (Everhart—Thornley detector). The
number of secondary electrons that can be detected, and thus the signal intensity, depends, among

other things, on specimen topography. Some SEMs can achieve resolutions better than 1 nanometer.
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CECRI was established in 1948 and had its origins in the nationalistic passion of Dr. Shanthi
Swarup Bhatnagar, Pandit Jawaharlal Nehru, and Dr. R. M. Alagappa Chettiar. Dr. S.
Radhakrishnan dedicated CECRI, the twelfth national laboratory under CSIR, to the country on

January 14, 1953, making it a concrete reality.

The goal of CECRI's work is to produce novel advancements in electrochemical science
and technology as well as new and improved products and processes. CECRI collaborates with
laboratories both inside and outside of India to run a number of projects. We went to a few places

where CECRI has had a big impact and took a glance at various instruments available at CECRI.

Electric vehicle

We came to known about high energy nickel-metal hybrid batteries for electric vehicles.
Lead-acid batteries which are lightweight, inexpensive, and have a high specific energy and new
battery that provides the same energy will weigh only 12 kg, compared to the current employed

lead acid automobile batteries, which normally weigh roughly 20 kg was explained to us.

XRD
Powder X-ray diffraction (PXRD) measures the diffraction pattern of crystalline material. It

is a rapid technique that can be used for phase identification and purity analysis of bulk crystalline
materials. Combined with elemental analysis, pXRD methods can be used for the identification of
unknown samples and/or impurities. Additionally, when single crystal growth is challenging,
powder diffraction methods can be utilized for indexing to solving the structure from diffraction

data collected on powders.



TEM
Transition Electron Microscopy (TEM) is a technique of imaging the internal structure of
solids using a beam of high-energy electrons transmitted through the solid. This arrangement can

be compared to the basic optical microscope with transmission illumination.

UV Spectroscopy

Ultraviolet-visible (UV-Vis) spectroscopy is a widely used technique in many areas of
science ranging from bacterial culturing, drug identification and nucleic acid purity checks and
quantitation, to quality control in the beverage industry and chemical research. UV-Vis
spectroscopy is an analytical technique that measures the amount of discrete wavelengths of UV or
visible light that are absorbed by or transmitted through a sample in comparison to a reference or
blank sample. This property is influenced by the sample composition, potentially providing

information on what is in the sample and at what concentration.




NMR

Nuclear Magnetic Resonance (NMR) spectroscopy is an analytical chemistry technique
used in quality control and research for determining the content and purity of a sample as well as
its molecular structure. For example, NMR can quantitatively analyze mixtures containing known
compounds. For unknown compounds, NMR can either be used to match against spectral libraries
or to infer the basic structure directly. Once the basic structure is known, NMR can be used to
determine molecular conformation in solution as well as studying physical properties at the

molecular level such as conformational exchange, phase changes, solubility, and diffusion.

SEM

A scanning electron microscope (SEM) is a type of electron microscope that produces
images of a sample by scanning the surface with a focused beam of electrons. The electrons interact
with atoms in the sample, producing various signals that contain information about the surface
topography and composition of the sample. The electron beam is scanned in a raster scan pattern,
and the position of the beam is combined with the intensity of the detected signal to produce an
image. In the most common SEM mode, secondary electrons emitted by atoms excited by the
electron beam are detected using a secondary electron detector (Everhart—Thornley detector). The
number of secondary electrons that can be detected, and thus the signal intensity, depends, among

other things, on specimen topography. Some SEMs can achieve resolutions better than 1 nanometer.
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CECRI was established in 1948 and had its origins in the nationalistic passion of Dr. Shanthi
Swarup Bhatnagar, Pandit Jawaharlal Nehru, and Dr. R. M. Alagappa Chettiar. Dr. S.
Radhakrishnan dedicated CECRI, the twelfth national laboratory under CSIR, to the country on

January 14, 1953, making it a concrete reality.

The goal of CECRI's work is to produce novel advancements in electrochemical science
and technology as well as new and improved products and processes. CECRI collaborates with
laboratories both inside and outside of India to run a number of projects. We went to a few places

where CECRI has had a big impact and took a glance at various instruments available at CECRI.

Electric vehicle

We came to known about high energy nickel-metal hybrid batteries for electric vehicles.
Lead-acid batteries which are lightweight, inexpensive, and have a high specific energy and new
battery that provides the same energy will weigh only 12 kg, compared to the current employed

lead acid automobile batteries, which normally weigh roughly 20 kg was explained to us.

XRD
Powder X-ray diffraction (PXRD) measures the diffraction pattern of crystalline material. It

is a rapid technique that can be used for phase identification and purity analysis of bulk crystalline
materials. Combined with elemental analysis, pXRD methods can be used for the identification of
unknown samples and/or impurities. Additionally, when single crystal growth is challenging,
powder diffraction methods can be utilized for indexing to solving the structure from diffraction

data collected on powders.



TEM
Transition Electron Microscopy (TEM) is a technique of imaging the internal structure of
solids using a beam of high-energy electrons transmitted through the solid. This arrangement can

be compared to the basic optical microscope with transmission illumination.

UV Spectroscopy

Ultraviolet-visible (UV-Vis) spectroscopy is a widely used technique in many areas of
science ranging from bacterial culturing, drug identification and nucleic acid purity checks and
quantitation, to quality control in the beverage industry and chemical research. UV-Vis
spectroscopy is an analytical technique that measures the amount of discrete wavelengths of UV or
visible light that are absorbed by or transmitted through a sample in comparison to a reference or
blank sample. This property is influenced by the sample composition, potentially providing

information on what is in the sample and at what concentration.




NMR

Nuclear Magnetic Resonance (NMR) spectroscopy is an analytical chemistry technique
used in quality control and research for determining the content and purity of a sample as well as
its molecular structure. For example, NMR can quantitatively analyze mixtures containing known
compounds. For unknown compounds, NMR can either be used to match against spectral libraries
or to infer the basic structure directly. Once the basic structure is known, NMR can be used to
determine molecular conformation in solution as well as studying physical properties at the

molecular level such as conformational exchange, phase changes, solubility, and diffusion.

SEM

A scanning electron microscope (SEM) is a type of electron microscope that produces
images of a sample by scanning the surface with a focused beam of electrons. The electrons interact
with atoms in the sample, producing various signals that contain information about the surface
topography and composition of the sample. The electron beam is scanned in a raster scan pattern,
and the position of the beam is combined with the intensity of the detected signal to produce an
image. In the most common SEM mode, secondary electrons emitted by atoms excited by the
electron beam are detected using a secondary electron detector (Everhart—Thornley detector). The
number of secondary electrons that can be detected, and thus the signal intensity, depends, among

other things, on specimen topography. Some SEMs can achieve resolutions better than 1 nanometer.



https://en.wikipedia.org/wiki/Electron_microscope
https://en.wikipedia.org/wiki/Electron
https://en.wikipedia.org/wiki/Atom
https://en.wikipedia.org/wiki/Topography
https://en.wikipedia.org/wiki/Raster_scan
https://en.wikipedia.org/wiki/Intensity_(physics)
https://en.wikipedia.org/wiki/Secondary_electrons
https://en.wikipedia.org/wiki/Everhart%E2%80%93Thornley_detector

INTERNSHIP
REPORT

Submitted by
S. Shelciya
18SPCHI12



Certificate

veadae-dde fgoam agaar dem
CSIR-Central Electrochemical Research Institute ©
whed . 63003, 1w g Kacaiked! - 530 003 Tamil Nadu

whes ey st snfss
Skill Bevelopment Training Programme

(fiysrsrgss o@igar wnE wR N o)
(Vadar CSIR Sstagratad Skill Initistiva)

- W veve W wrey w wywr
N " . S

- W

CSRTIFICY

This is te certify that m‘ s s’“ld“a -
D/o. A. Shelton Aadhaar No. 0D0ST2261587

successlully completed the skill development training progra‘mtiié-on
Operation and Waintenance of Analytical Instruments

consisting of theory and hands-on training. conducted by CSIR-CECRI

:
.
'.
’
CJ
’

|

L
bo
v/
5
L
[
b

at CSIR-Central Electrochemical Research Institute. Karaikudi-630003
from 20 Tay 2019 to 31 May 2019

Cooedinator

- AER
Nodal

PAVVIRSEY v ey Y YT Y v v w TFTTYT W OTTYTY oy rTaw

Cr rEER XA T Y- a1




CECRI was established in 1948 and had its origins in the nationalistic passion of Dr. Shanthi
Swarup Bhatnagar, Pandit Jawaharlal Nehru, and Dr. R. M. Alagappa Chettiar. Dr. S.
Radhakrishnan dedicated CECRI, the twelfth national laboratory under CSIR, to the country on

January 14, 1953, making it a concrete reality.

The goal of CECRI's work is to produce novel advancements in electrochemical science
and technology as well as new and improved products and processes. CECRI collaborates with
laboratories both inside and outside of India to run a number of projects. We went to a few places

where CECRI has had a big impact and took a glance at various instruments available at CECRI.

Electric vehicle

We came to known about high energy nickel-metal hybrid batteries for electric vehicles.
Lead-acid batteries which are lightweight, inexpensive, and have a high specific energy and new
battery that provides the same energy will weigh only 12 kg, compared to the current employed

lead acid automobile batteries, which normally weigh roughly 20 kg was explained to us.

XRD
Powder X-ray diffraction (PXRD) measures the diffraction pattern of crystalline material. It

is a rapid technique that can be used for phase identification and purity analysis of bulk crystalline
materials. Combined with elemental analysis, pXRD methods can be used for the identification of
unknown samples and/or impurities. Additionally, when single crystal growth is challenging,
powder diffraction methods can be utilized for indexing to solving the structure from diffraction

data collected on powders.



TEM
Transition Electron Microscopy (TEM) is a technique of imaging the internal structure of
solids using a beam of high-energy electrons transmitted through the solid. This arrangement can

be compared to the basic optical microscope with transmission illumination.

UV Spectroscopy

Ultraviolet-visible (UV-Vis) spectroscopy is a widely used technique in many areas of
science ranging from bacterial culturing, drug identification and nucleic acid purity checks and
quantitation, to quality control in the beverage industry and chemical research. UV-Vis
spectroscopy is an analytical technique that measures the amount of discrete wavelengths of UV or
visible light that are absorbed by or transmitted through a sample in comparison to a reference or
blank sample. This property is influenced by the sample composition, potentially providing

information on what is in the sample and at what concentration.




NMR

Nuclear Magnetic Resonance (NMR) spectroscopy is an analytical chemistry technique
used in quality control and research for determining the content and purity of a sample as well as
its molecular structure. For example, NMR can quantitatively analyze mixtures containing known
compounds. For unknown compounds, NMR can either be used to match against spectral libraries
or to infer the basic structure directly. Once the basic structure is known, NMR can be used to
determine molecular conformation in solution as well as studying physical properties at the

molecular level such as conformational exchange, phase changes, solubility, and diffusion.

SEM

A scanning electron microscope (SEM) is a type of electron microscope that produces
images of a sample by scanning the surface with a focused beam of electrons. The electrons interact
with atoms in the sample, producing various signals that contain information about the surface
topography and composition of the sample. The electron beam is scanned in a raster scan pattern,
and the position of the beam is combined with the intensity of the detected signal to produce an
image. In the most common SEM mode, secondary electrons emitted by atoms excited by the
electron beam are detected using a secondary electron detector (Everhart—Thornley detector). The
number of secondary electrons that can be detected, and thus the signal intensity, depends, among

other things, on specimen topography. Some SEMs can achieve resolutions better than 1 nanometer.
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CECRI was established in 1948 and had its origins in the nationalistic passion of Dr. Shanthi
Swarup Bhatnagar, Pandit Jawaharlal Nehru, and Dr. R. M. Alagappa Chettiar. Dr. S.
Radhakrishnan dedicated CECRI, the twelfth national laboratory under CSIR, to the country on

January 14, 1953, making it a concrete reality.

The goal of CECRI's work is to produce novel advancements in electrochemical science
and technology as well as new and improved products and processes. CECRI collaborates with
laboratories both inside and outside of India to run a number of projects. We went to a few places

where CECRI has had a big impact and took a glance at various instruments available at CECRI.

Electric vehicle

We came to known about high energy nickel-metal hybrid batteries for electric vehicles.
Lead-acid batteries which are lightweight, inexpensive, and have a high specific energy and new
battery that provides the same energy will weigh only 12 kg, compared to the current employed

lead acid automobile batteries, which normally weigh roughly 20 kg was explained to us.

XRD
Powder X-ray diffraction (PXRD) measures the diffraction pattern of crystalline material. It

is a rapid technique that can be used for phase identification and purity analysis of bulk crystalline
materials. Combined with elemental analysis, pXRD methods can be used for the identification of
unknown samples and/or impurities. Additionally, when single crystal growth is challenging,
powder diffraction methods can be utilized for indexing to solving the structure from diffraction

data collected on powders.



TEM
Transition Electron Microscopy (TEM) is a technique of imaging the internal structure of
solids using a beam of high-energy electrons transmitted through the solid. This arrangement can

be compared to the basic optical microscope with transmission illumination.

UV Spectroscopy

Ultraviolet-visible (UV-Vis) spectroscopy is a widely used technique in many areas of
science ranging from bacterial culturing, drug identification and nucleic acid purity checks and
quantitation, to quality control in the beverage industry and chemical research. UV-Vis
spectroscopy is an analytical technique that measures the amount of discrete wavelengths of UV or
visible light that are absorbed by or transmitted through a sample in comparison to a reference or
blank sample. This property is influenced by the sample composition, potentially providing

information on what is in the sample and at what concentration.




NMR

Nuclear Magnetic Resonance (NMR) spectroscopy is an analytical chemistry technique
used in quality control and research for determining the content and purity of a sample as well as
its molecular structure. For example, NMR can quantitatively analyze mixtures containing known
compounds. For unknown compounds, NMR can either be used to match against spectral libraries
or to infer the basic structure directly. Once the basic structure is known, NMR can be used to
determine molecular conformation in solution as well as studying physical properties at the

molecular level such as conformational exchange, phase changes, solubility, and diffusion.

SEM

A scanning electron microscope (SEM) is a type of electron microscope that produces
images of a sample by scanning the surface with a focused beam of electrons. The electrons interact
with atoms in the sample, producing various signals that contain information about the surface
topography and composition of the sample. The electron beam is scanned in a raster scan pattern,
and the position of the beam is combined with the intensity of the detected signal to produce an
image. In the most common SEM mode, secondary electrons emitted by atoms excited by the
electron beam are detected using a secondary electron detector (Everhart—Thornley detector). The
number of secondary electrons that can be detected, and thus the signal intensity, depends, among

other things, on specimen topography. Some SEMs can achieve resolutions better than 1 nanometer.
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CECRI was established in 1948 and had its origins in the nationalistic passion of Dr. Shanthi
Swarup Bhatnagar, Pandit Jawaharlal Nehru, and Dr. R. M. Alagappa Chettiar. Dr. S.
Radhakrishnan dedicated CECRI, the twelfth national laboratory under CSIR, to the country on

January 14, 1953, making it a concrete reality.

The goal of CECRI's work is to produce novel advancements in electrochemical science
and technology as well as new and improved products and processes. CECRI collaborates with
laboratories both inside and outside of India to run a number of projects. We went to a few places

where CECRI has had a big impact and took a glance at various instruments available at CECRI.

Electric vehicle

We came to known about high energy nickel-metal hybrid batteries for electric vehicles.
Lead-acid batteries which are lightweight, inexpensive, and have a high specific energy and new
battery that provides the same energy will weigh only 12 kg, compared to the current employed

lead acid automobile batteries, which normally weigh roughly 20 kg was explained to us.

XRD
Powder X-ray diffraction (PXRD) measures the diffraction pattern of crystalline material. It

is a rapid technique that can be used for phase identification and purity analysis of bulk crystalline
materials. Combined with elemental analysis, pXRD methods can be used for the identification of
unknown samples and/or impurities. Additionally, when single crystal growth is challenging,
powder diffraction methods can be utilized for indexing to solving the structure from diffraction

data collected on powders.



TEM
Transition Electron Microscopy (TEM) is a technique of imaging the internal structure of
solids using a beam of high-energy electrons transmitted through the solid. This arrangement can

be compared to the basic optical microscope with transmission illumination.

UV Spectroscopy

Ultraviolet-visible (UV-Vis) spectroscopy is a widely used technique in many areas of
science ranging from bacterial culturing, drug identification and nucleic acid purity checks and
quantitation, to quality control in the beverage industry and chemical research. UV-Vis
spectroscopy is an analytical technique that measures the amount of discrete wavelengths of UV or
visible light that are absorbed by or transmitted through a sample in comparison to a reference or
blank sample. This property is influenced by the sample composition, potentially providing

information on what is in the sample and at what concentration.




NMR

Nuclear Magnetic Resonance (NMR) spectroscopy is an analytical chemistry technique
used in quality control and research for determining the content and purity of a sample as well as
its molecular structure. For example, NMR can quantitatively analyze mixtures containing known
compounds. For unknown compounds, NMR can either be used to match against spectral libraries
or to infer the basic structure directly. Once the basic structure is known, NMR can be used to
determine molecular conformation in solution as well as studying physical properties at the

molecular level such as conformational exchange, phase changes, solubility, and diffusion.

SEM

A scanning electron microscope (SEM) is a type of electron microscope that produces
images of a sample by scanning the surface with a focused beam of electrons. The electrons interact
with atoms in the sample, producing various signals that contain information about the surface
topography and composition of the sample. The electron beam is scanned in a raster scan pattern,
and the position of the beam is combined with the intensity of the detected signal to produce an
image. In the most common SEM mode, secondary electrons emitted by atoms excited by the
electron beam are detected using a secondary electron detector (Everhart—Thornley detector). The
number of secondary electrons that can be detected, and thus the signal intensity, depends, among

other things, on specimen topography. Some SEMs can achieve resolutions better than 1 nanometer.
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CECRI was established in 1948 and had its origins in the nationalistic passion of Dr. Shanthi
Swarup Bhatnagar, Pandit Jawaharlal Nehru, and Dr. R. M. Alagappa Chettiar. Dr. S.
Radhakrishnan dedicated CECRI, the twelfth national laboratory under CSIR, to the country on

January 14, 1953, making it a concrete reality.

The goal of CECRI's work is to produce novel advancements in electrochemical science
and technology as well as new and improved products and processes. CECRI collaborates with
laboratories both inside and outside of India to run a number of projects. We went to a few places

where CECRI has had a big impact and took a glance at various instruments available at CECRI.

Electric vehicle

We came to known about high energy nickel-metal hybrid batteries for electric vehicles.
Lead-acid batteries which are lightweight, inexpensive, and have a high specific energy and new
battery that provides the same energy will weigh only 12 kg, compared to the current employed

lead acid automobile batteries, which normally weigh roughly 20 kg was explained to us.

XRD
Powder X-ray diffraction (PXRD) measures the diffraction pattern of crystalline material. It

is a rapid technique that can be used for phase identification and purity analysis of bulk crystalline
materials. Combined with elemental analysis, pXRD methods can be used for the identification of
unknown samples and/or impurities. Additionally, when single crystal growth is challenging,
powder diffraction methods can be utilized for indexing to solving the structure from diffraction

data collected on powders.



TEM
Transition Electron Microscopy (TEM) is a technique of imaging the internal structure of
solids using a beam of high-energy electrons transmitted through the solid. This arrangement can

be compared to the basic optical microscope with transmission illumination.

UV Spectroscopy

Ultraviolet-visible (UV-Vis) spectroscopy is a widely used technique in many areas of
science ranging from bacterial culturing, drug identification and nucleic acid purity checks and
quantitation, to quality control in the beverage industry and chemical research. UV-Vis
spectroscopy is an analytical technique that measures the amount of discrete wavelengths of UV or
visible light that are absorbed by or transmitted through a sample in comparison to a reference or
blank sample. This property is influenced by the sample composition, potentially providing

information on what is in the sample and at what concentration.




NMR

Nuclear Magnetic Resonance (NMR) spectroscopy is an analytical chemistry technique
used in quality control and research for determining the content and purity of a sample as well as
its molecular structure. For example, NMR can quantitatively analyze mixtures containing known
compounds. For unknown compounds, NMR can either be used to match against spectral libraries
or to infer the basic structure directly. Once the basic structure is known, NMR can be used to
determine molecular conformation in solution as well as studying physical properties at the

molecular level such as conformational exchange, phase changes, solubility, and diffusion.

SEM

A scanning electron microscope (SEM) is a type of electron microscope that produces
images of a sample by scanning the surface with a focused beam of electrons. The electrons interact
with atoms in the sample, producing various signals that contain information about the surface
topography and composition of the sample. The electron beam is scanned in a raster scan pattern,
and the position of the beam is combined with the intensity of the detected signal to produce an
image. In the most common SEM mode, secondary electrons emitted by atoms excited by the
electron beam are detected using a secondary electron detector (Everhart—Thornley detector). The
number of secondary electrons that can be detected, and thus the signal intensity, depends, among

other things, on specimen topography. Some SEMs can achieve resolutions better than 1 nanometer.
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