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Generally used abbreviations -

alc = Account dep = Depesit Pr = Principal

adj = Adiusiment Dft = Drafl proc = Processing C

Amt = Amount dish/dsh = Dishonour rd = Recurring Depc

Ar = Arrear DR = Debil ret/rin = Return

bal = Balance *

DoB = Date of Birth

Rnd = Round of

Capn = Capitahization

eft = Elecironic Fund Transfer

sb = Savings Bank

chg/ch = Charge

Inop = Inoperative

SC = Short Credit

chq = Cheque

INs = Insurance

SISo/SORD = Stan |

Clos = Closure

ntin = Interest

S/D/WIH/o = Son/D:

coll = Collection

lon/n = Loan

tritri/xfer = Transfer

comm = Commission

min = Minimum

TT = Telegraphic Tr

COR/CORR = Correction

os = Qutstanding

xn = Transaction

CR = Credit

P & T = Postage & Telegram

Wdl = Windrawal G State Bank of |nHia

csh = Cash

Pos = Point of sale

+ MOD bal=tota! balance (SB+linked MOD a'c

WFaiQ <<

A
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savinas Bank account

CIF No :

account No
customer Mame: Ms.

EHAVADHARANI

87288757501
33722365701
R

5/0/W/H/0 -RAVICHAND IRAN

address:14,

JEYARAM NAGAR

KﬁT'.UY‘«P:HN%‘(ZOl L
Phone:
Evail:
o.0.B. (1Y Minor): 11/05/2000
FIRSTY

MOP. ¢
Mom. Reg., NO.:

MW.

""E’A oy Watture s

State Bank of India

KATTUMANNARKOIL
NO. 2, CHETTY STREET

Phone: 262073 ;
Email:sbi.OSSSlﬁsbx.co.in
Branch Code:3833

pate of lesue:14/02/2014

—-—gr’—""“ﬁ“ 14/03/2014 7553072 3813
HELP (INE 1600-11:22-11 ] . JFSC:SBINOCO3BIRs oy
ror Eg‘%w}'ﬁauoé e TRELE

Branch Manager
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Generally used abbreviations

alc = Account dep = Deposit Pr = Principal CESTETEE |
adj = Adjustment Dft = Draft proc = Processing C il g
Amt = Amount dish/dsh = Dishonour rd. = Recurring Depc

Ar = Arrear DR = Debit ret/rtn = Return

bal = Balance DoB = Date of Birth Rnd = Round of

Capn = Capitalization

eft = Electronic Fund Transfer

sb = Savings Bank

chg/ch = Charge

Inop = Inoperative

SC = Short Credit

chg = Cheque

ins = Insurance

SI/So/SORD = Sian ¢

Clos = Closure

int/in = Interest

S/D/W/H/o = Son/Dz

coll = Collection

lon/n = Loan

tritrf/xfer = Transfer

comm = Commission

min = Minimum

TT = Telegraphic Tr

COR/CORR = Correction

os = Qutstanding

txn = Transaction

CR = Credit

P & T = Postage & Telegram

csh = Cash

Pos = Point of sale

|
Wdl = Withdrawal &l State Bank of !grlia
+ MOD bal=total balance (SB+linked MOD a/c)

A T

9RET BT dF

savings Bank Account
CIF No :
account No

87288757501
33722369701

customer Name: Ms. BHAVADHARANI R

S/D/N/H/O:RFWICHGNDIRAN

Address: 14,
JEYARAM NAGAR

State Bank of India

KATTUMANNARKO1L
NO. 2, CHETTY STREET

Phone:262073 ;
Email:sbi;osassesbl.cn.in

Branch Code:3833

SATTUSRGRRRL: pate of Issue:14/03/2014
ity . 14/03/201¢ ;gg;;;z 3833
. oy \ -SBIN oo
L s - 5 o
Nom. Reg. No.:
ViG] > ranch Managesr
WEFIRT Kottumonnorkon
AJC  ND @ 3372236930\
TFsC. No - SBIN0003833
ATTESTED
RIS & Mg _h—
PRINCIPAL,

TB M.L COLLE
PORAYAR - 609 327%

»



ADMISSION. NO. : 998 / 2020 - 21 TCNO: 1031

. Name of the Student 2 BHAVADHARANIL R

. Name of his/her Father/Mother  : RAVICHANDRAN.

. Nationality, Religion & Caste

. Month & Year in which he/she

10.

11.

12.

13.

4.9.C. College (Autonomous)

NAAC Reaccredited ‘A+’ Grade (CGPA = 3.46/4.00) in 4" Cycle
NIRF All India Ranking 2022: College Rank Band: 101-150
UGC Recognized “College with Potential for Excellence — Phase I & IT”

Mannampandal, Mayiladuthurai - 609 305.
TRANSFER & CONDUCT CERTIFICATE

REGISTER. NO. : P20 7834

J\

ate of Rirth as entered in the

. V)

Admission register : 31.05.2000

Sex z FEMALE

INDIAN - HINDU - ADIDRAVIDAR

was admitted to the college : 2%9.10.2020
. Class in which he/she was studying
at the time of leaving the colliege : ii M.SC. MATHEMATICS

. Whether qualified for promotion

to higher class under the Madras
Educational Rules

REFER MARK SHEETS

Medium of Instruction : ENGLISH

Whether the student has paid ATTES

all the fees due to the College § YES ] TED
Date on which the student actually : 17.06.2022 '-;RINCIPAL

left the college T B M.L COLLEGE,

PORAYAR - 609 307.

Date of issue of Transfer
Certificate

e

09~ 09- 2022

Conduct & Character 3 GOOD

.'l.
K5

)




: P cemm———

psaufl: Address :

- usugTyent N D/O raissiSrer, Spurric zs+, D/O Ravichandran,
Bhavadharani st QuarerriGarald, sLgri, JAYARAM NAGAR, .~
Ipss srear/DOB: 31/05/2000 »BYpr® - 608301 Kattumannarkoil, /
Gueain/ FEMALE = Cuddalore,

Tamil Nadu - 608301

5124 0565 0077 [[JWEIINE MIBINN

Mobile No: 9487380847

5124 0565 0077

. = =
DI -STHIG ST, TG SEOLWITEND. Lo o SRS

ATTESTED

—'ﬂémcw
M AL,

‘B.M. L CoLir
PORAYAR - 605 1or"



aipuwrsws swewidl 5P
Income Certificate g

srssriblsp stevor / Certificate No: TN-4202206066396 wmrer / Date: 13-06-2022

SL_GOT LomeuL L 1D, sr_(DusrsmmiGaruilsd aulliL b, 2 oL WNT(SiG &lymow / m&srwb,
ssa ereior 47, GQgounmbd m&d sterm psauflulled aufissieugppn Qe LI 1 5 1y susil
shemagublsr GQuwT Sl raillFshdlrss seuisafles GSHIDL B TET(H QUBLTETD €MH. 72000/
(empumii stapuigsl BreeT(H) ST WL BGub) etenr LEUSTTT Siaflsgsister efleurfisst wWHMIL
eSflsrrememTuilelr SigliuenL ullsd srsrpaflssluB@EDSI-

This is to certify that Selvi Bhavadharani daughter of Thiru Ravichandran residing at Door
No. 47, Jayaram nagar of Udaivargudi Village / Town of Kattumannarkoil Taluk of Cuddalore District
of the State of Tamil Nadu. His/Her family annual income based on details furnished by his/her in
the table below and verification is Rs. 72000/annum (Rupees Seventy Two Thousand Only).

Source of Income
.mAn':-I s & piteSemiaafiol Gl / - 5 7 mﬂm" la faa / mQ.:-:E )
o Name of the family Member Relationship ] RS Mflumunmibs [/ pSlessrunh /| s ans indnenas e '
N Wages / 5 Total Income
: Profession | Agciculture Rental Others
Salary
; / Business
S Ponsion
1 Muhilan Elder Brother w 0 SO0n o o0 SO0
2 Sivanesan Elder Brother o (4] o o o LU
3 Bhavadharani Self o w L+ [ (1] o
Total Annual Income of the Family/
o L4 T OO0 L4 Lt T 2000
Ghongs (Do) il Hunmeo

Validity unknown

Digitally signed by Apbdraj RAJAVANNIY
= Date: 13/06/2022 1471256 IST

ATTESTED

wran L ib /District : Cuddalore
‘ ' T8 ™ L COLEGE,
ani s /Taluk : thmannnrk.omm* 4 m 307
Lugsll /Designation : losfwiso gemssr el o fwi /Zonal Deputy Tahsildar
wHivy / Remarks
BssrerHisp WarensGwumiub @’ ST, smsGClumiub SisOe0SI wadlenr Csemanuiliosmes /
This certificate is digitally signed and does not require any seal or signature.

Speuerr el eurrisener 2 qid Gleruins z
(=) TN-4202206066396 sasrp gefllu L srsnhlsp eTeimenesT https: //tnedistrict.tn.gov.
in/tneda/ VerifyCerti.xhtml & ssefln Csug sdumissab.

(B eoerml)
) soauGudé CGawgrailes 2D barcode L lumsr rpeuid WememrwgengSled sfluniassan.
Genuineness of the certificdte can be verified by.

{a) Keying in the unigue certificate number TN-4202206066396 in the URL hutps: //tnedistrict.
tn.gov.in/tneda /VerifyCerti.xhtml.

{ar)
{b) Reading the 2D barcode with mobile barcode reader and verify through online.
ensndlap Cesiguigurmb snsnb @ 13-06-2022 gpged 12-06-2023

Certificate validity pericd : 13-06-2022 to 12-06-2023

N
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Sl & srerdsyp
Nativity Certificate

sneflglp erevor / Certificate No: TN-3202303111060 prer / Date: 13-03-2023

sLNT wreulL b, sr(RustermiGamtled e i, 2 oL wniGl Sgmon / BSTW,
ssey erer 47, Qguomd msF eerp weaflulle afisgumd Qsdd uraigryesi
sheogller Quui Hm ralissnyen eerual Spuurd FOPETLOLE sTTHSMT TaTE
srenrpeflssiuOE DS

This is to certify that Selvi Bhavadharani daughter of Thiru Ravichandran residing at Door
No. 47 street of Jayaram nagar Village / town of Udaiyargudi, Taluk of Kattumannarkoil, Cuddalore
District, is a native of the state of Tamil Nadu by birth.

Validity unknown

Digitally signed by KAR K
Date: 13/03/2023 1 59 IST

wreu b /District : Cuddalore
el /Taluk : Kattumannarkeil

ugell /Designation : wewLe gevewr e L réflwi /Zonal Deputy Tahsildar
@Hlly / Remarks :

BésrenBipp BereasCurinns S Oul L gred, sstumiub deg ol Caamauuildoemed /
This certificate is digitally signed and does not require any seal or signature.

sy cflagisamer 2 qfl Cew:

(s TN-3202303111060 esirp sefiiuL swerfigy eremrsmemt https://tnedistrict.tn.gov.
in/tneda/VerifyCertixhtml & esref(n Qeig sflumasaun.

(Sioe0gD)
(& salCudl Cawprellss 2D barcode uglurssr gpen Baemugangflss sfluniéaaabn.

Genuineness of the certificate can be verified by.

(a) Keying in the unique certificate number TN-3202303111060 in the URL https://tnedistrict.
tn.gov.in/tneda/VerifyCerti.xhtml.

{or)
(b) Reading the 2D barcode with mobile barcode reader and verify through online.

> {TYE
ML COL. o 6r,
PORAYAR - 60y 5y -




SC woaL & @S ol District Code : 18
wie s @iSE aas/ Taluk Code . 04
Agmsd @S5 een/ Village Code 5 012
aGUYE srardlsw
Community Certificate {
vl evevsr / Certificate No: TN-5202303112250 grer / Date: 14-03-2023

ST LTI L 1D, sr_(QsrermrGsmuiled el b, 2 L WGl &gmow / BSTWL,
sga) eenr 47, Qguymd Bei eerp wesauflulled afssumbd Qs uir eu gy el
siengller Quur Hwm rellssnHuer eeruaur, H Sorell i wHDIO LI iq ullesr T
penemser (Emssiul L) siiib 1976 aflens erewr 2 eruig S Sovelli ererp
uligued Ber aglemus Ceibgeul erens srarpeflssLLBEDSI.

This is to certify that Selvi Bhavadharani daughter of Thiru Ravichandran residing at Door
No. 47, Jayaram nagar, of Udaiyargudi Village / Town of Kattumannarkoil Taluk of Cuddalore District
of the State of Tamil Nadu belongs Adi Dravida Community, which is recognized as a Scheduled
Caste as per the Scheduled Caste and Scheduled Tribes Orders (Amendment) Act. 1976 vide Serial
No. 2.

ATTESTEY Signature valid

Digitally signed byMLSELVAN M
Date: 14/03/2023 18#(5:33 IST

M. L COLyt
PORAYAR - 8 307"
oreul_Lin /District : Cuddalore
es’t b /Taluk : Kattumannarkoil
ugell /Designation : es’t m #wi /Tahsildar
@iy / Remarks :
Sosrardisp BerersCumriun S UulL e, snaCluriub 03 wsdeor Camanilsosmnsy /
This certificate is digitally signed and does not require any seal or signature.

syeuenr aiaurisaer 2nifl Gleiu:
(o) TN-5202303112250 seirp gefiiulL sremfigp eemenewm https://tnedistrict.tn.gov.
in/tneda/VerifyCerti.xhtml & 2 sef(f Qeiig sflurissan.
(Bisoe050)
(@) ens(iBuél Cawgneflesr 2D barcode uglumrsT gpsdd Sevsmnugegdler sflumnasain.

Genuineness of the certificate can be verified by.

(a) Keying in the unigue certificate number TN-5202303112250 in the URL https://tnedistrict.
tn.gov.in/tneda/VerifyCerti.xhtmi.

(or)
(b) Reading the 2D barcode with mobile barcode reader and verify through online.
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(AFFILIATED TO THE BHARATHIDASAN UNIVERSITY, TIRVCHIRAPPALLI) -
REACCREDITED WITH "A+" GRADE R'( MAAC
UGC RECOGNISUD "COLLEGE WiTH POTENTIAL FON EXCELLENCE™
CONSOLINATED STATEMENT OF MARIK! -J‘ ML GRADES 1
Examinationg of Post-Geaduate Proggimiies Under Chaolos Dised Credit System (CBCS 5“'

. i s

| HAME ‘ | necsEr o, | |
| | BHAVADHARANT R | P20 7834 | A
! PROGRAMME | LS BATE OF BT .
| | =
| i
| M.SC. I MMHLMATIC% 31/05/2000 I
| _ - - - R ———]
I IETH & YEAR OF : PERION OF
MR STUNY
COMPLETION JUN 2022 o \ 2020 TO 2022 |
I i | I - o |
MARKS SECURED ‘ WM LERA | sRabE | CPEDITS PERFURMANGE
[ | |
| | |
OVERALL { TR e
{PERFORTMANCE | | | |—
| 1846/2100 iﬁ?.qo' 88.46° 9.34'! 0 |90 | OUTSTANDING .
| . I GHATIIG OF THE COUASES FINAL RESULT
| | maRKs | r fAanE | | sapa’ . .
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MAK= MAXIMUM | 40 and above: | 10 0 -‘.'.Il_I el albeve (8] CILPES FARMDIM s
CIA - CONTINUOUS INTERNAL ASBESSMENT [730) apil above | o -
| A Al shove o i . =Ny
| FSF — END SEMESTER EXAMINATIONS ‘ buil bedow 40 840 1o 6,99 At FACELLENT
| L0 - CORE COURASES b B - -~ .
0 and above ’ e T
FDC - EXTRA DISCIPLINARY COURSES | ]'_'J“t l:-I-JtJ'\rJ:H'i | 7.00 o 7,99 A VERY GOGD
FC - ELEGTIVE COURSE I et shous | = S =
| W - PROJECTWORK IJ kil s A0 1o (3,08 B GO0
LIV pseay
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| ot Bl B | ! i !
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Fhe Overail Performance of the Candidale from the Firsl Semester to Final Semesie
o CGPA antd WAM are caleulated by the following fornmulae
" "
i -‘_;I I I
1 = = i=1
CHPA (Cumuintive Grade Point Average) = - WAM (Weightad Avarage Marks) = —
n "
26 &G
=1 i=1

Where 'C'is the Credit earned for the Course i; 'G5 is the Grade Point obtained by the student for the Cowsze |
Wy i the Manks obtained for the Gonrse band 'n"is lie vumber of conrane clared, For dotails of Matks aen ovarlaal

Far Post Graduate Programme (PG) Passhog Mindmeme GIA < 40805, ESE - 45% and Auyregate - 5070,

Beclitation: A candidate Is declored 1o have .;.,||||1rnlml the Mast Groadogte Proaramme successinlll only i holshie has apmed 8 mipiniam of 80 coadils,

Fer 8P 0 Passing Mindmum: CH& - 40%, ESE - 40%, and Agaregnie - 50%

tadivntof ingtruction and examinations are nnlv in Enalls I| e upt Hr} N i“unll .

s froun the yenr 124840 < 00 oa per the Commonications:
Mo, Aen I\H’f\l.t[-.sr;rmn_-u.-. - BiARAG, dalnd Z0E 1907 of Bharathi:inzan University:

F24.3.1987 (MFE) daled 116 1287 nf he 1n raity Grante Comi = 3ion el

(3.0.Ms Mo, 12649, daled KA, 1907 of Gevepnment of Tamil Hadli ?

Hnelay the Autonomaous States grasted, (he college is aiven freodom fo dacing the syliabi tor the varlous Programmes  aranted
affitiation by the Unljversity, evaluale performances of the capdidates and publish (heir rosoils, All these, ore processed by varions
badies like the Governing Council, the Academic Council. the Bomds el Studies (for each discipline), and the Hoard of Exnininations
tunctianing inthe college, The results announced are appooved by the Unfvorstiy

Finally, the Bharothidasan University, Tiruchiig Degreay [ Hploniss o e eondidotes  dectmed o have passed as per

S XA
the renitations of the colleq: My,
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; ! y ; | i | BE o E _I MONTH & VAR Uf |
e | Helhys L | & | [ | g ‘ r }-’.: | PASSING
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| |
LEPMA 101 | CC ABSTRACT ALGEBRA 22 63 85 9 [A+ 5 | DEC 2020
IBPMA 102 | CC  REAL ANALYSITS 2206789 9 A+ | 5| DEC 2020
I5PMA 103 | €¢C  MECHANICS 23;70| 93 10 (O | 4 DEC 2020
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| 4 11PMAPR 4 PW  PROJECT WORK AND VIVA VOCE , 25/ 64 89, 9 A+ 6 | JUN 2022
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janli{ Tranquebar Bishop Manikam Lutheran College (TELC)

--."-\ ’ b

Porayar 609307, Mayiladuthurai District, Tamil Nadu, India

25.02.2023

Ms. R.Bhavadharani,

Research Scholar,

PG & Research Department of Mathematics,
T.B.M.L. College. Porayar-609307,
Mayiladuthurai District, Tamil Nadu

To

The Director,

Directorate of Academic Research,
Annamalai University,

Annamalai Nagar — 608 002,
Tamil Nadu-india.

Through FORWARDED

The Principal, (ﬁr’/

T.B.M.L College, PRINCIPAL
Porayar-609307, TBM.L. COLLEGE

Mayiladuthurai District, Tamil Nadu PCRAYAR

Respected Sir,

Sub: T.B.M.L College. Porayar— Ph.D. Programme (Full Time) in Mathematics
— Ms. R.Bhavadharani — Payment of Research fees & Joining Report-
Regarding.

Ref: Your letter DARE/Ph.D./2022-23/ Dated: 23.02.2023

With reference to the above, | would like to inform you that | have paid the
research fee of Rs. 3100 in the College. | herewith attached the xerox copy of
the receipt for the payment of research fee Rs. 3100 for university, the copy of
admission card and the joining report for Full Time Ph.D. Degree Programme
in Mathematics. This is for your kind perusal and esteemed consideration.

yours faithfully,
{Ms. R.Bhavadharani)

T8 M. L COLLEGE.
PORAYAR - 60y 307.
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Tranquebar Bishop Manikam Lutheran College (TELC)

Porayar 609307, Mayiladuthurai District, Tamil Nad u, India

From

Ms. R. Bhavadharani,

Research Scholar,

PG & Research Department of Mathematics,
T.B.M.L. College, Porayar-609307,
Mayiladuthurai District, Tamil Nadu

25.02.2023

yours faithfully,
R.B
(Ms. R. Bhavadharani)

To
The Principal,
T.B.M.L College,
Porayar-609307,
Mayiladuthurai District, Tamil Nadu
Through
Dr.R. Irene Hepzibah (Research Supervisor)
Assistant Professor,
PG & Research Department of Mathematics,
T.B.M.L. College, Porayar-609307,
Mayiladuthurai District, Tamil Nadu
Respected Madam,
Sub: T.B.M.L College, Porayar — Ph.D. Programme (Full Time) in Mathematics
— Ms. R. Bhavadharani — Joining Report— Regarding.
Ref: DARE/Ph.D./2022-23/ Dated: 23.02.2023.
In compliance with the letter issued by the office of the Director, Directorate of
Academic  Research, Annamalai University (DARE/Ph.D./2022-23/Dated:
23.02.2023), I, Ms. R. Bhavadharani join as Ph.D. Scholar (Full Time- Mathematics)
under the supervision of Dr.R. Irene Hepzibah, on 25.02.2023 in the PG & Research
Department of Mathematics, T.B.M.L. College, Porayar. | shall abide by all the rules
and regulations of the college and the affiliated university.
Copy To

The Director,

Directorate of Academic Research,
Annamalai University,

Annamalai Nagar — 608 002,
Tamil Nadu-India.

__fof e roLI-EJ

R I~z

Dr.RIRENE HEPZIBAH, M.Sc. M Phi.Phd.
Assistant Professor 8 Research Advisor,
PG & Research Department of Mathemaucs,
T.B.M.L College, Porayar-809 307.
Mayiladuthurai District, Tamilnadu, India.




. V/ ANNAMALAI U UNIVERSITY
4 el

Directorate of Academic Research [DARE]
Annamalai University
Annamalainagar - 608002
Tamilnadu - India
Mobile No:+91 9345520430
Email;careau2018@gmail.com

Dr.A.Ragupathy
Director

DARE/Ph.D./2022-23 Date:23-02-2023

To
The Principal
T.B.M.L. College
Porayar

Sir/Madam,

Sub : Admisission to Ph.D.Degree Programme in Mathematics Full time - Approval-
Intimation-Reqg.

Ref : 1. Application of Mr./Ms.BHAVADHARANI R

2. Orders of the Vice-Chancellor dated:10-02-2023
sesdofoleokokokok

With reference to the application of Mr./Ms. BHAVADHARANI R | am to inform you that as

recommended by the Admission Committee he/she has been provisionally selected for admission to

the Ph.D.Programme in Mathematics {Full time} under the guidance of Dr.IRENE HEPZIBAH R,
Assistant Professor, Mathematics, T.B.M.L. College.

The following fees are to be collected from the candidate and remitted to the University.

Sino| . Particulars Amount
1 |Cultural and Youth Festival Fee (Other than Sports,NSS etc.) Rs.50/- at entry only
2 |Fee for the Development of Infrastructural facilities in the University Rs.50/- at entry only
3 |Library Fee Rs.1000/- Per Annum
4 |Registration Fee Rs.1000/-
5 |Pre-Registration course work fee Rs.1000/-
Total . Rs.3100/-

The above fees should be remitted directly through RTGS/NEFT mode to Annamalai University

savings bank account maintained in ICICI Bank, Annamalai Nagar-608 002 as given below:



" |IFSC Code No. MICR Code No. SB A/c No.

1CIC0006212 608229009

The payment should be made on or before 28-02-2023.

621201159593

Once the fees are remitted, the researcher h
concerned. A copy of the
University,

* The date of submission of the joining report is considered to be the date of commencement of the
Ph.D. degree programme to the candidate concerned.
* Incase,

as to submit a joining report to the institution
joining report has to the submitted to The Director, DARE, Annamalai

the fees are not paid on time, the admission for the Ph.D.Programme shall stand cancelled

The candidates will be governed by the Ph.D. Programme regulations of the Annamalai University
The research fees and such o

ther fees are also payable by the candidate as prescribed
by the College/Institution.

The fees shown above are subject to revision.

The full-time Ph.D. scholar should not be in any Full-Time or Part-Time employment. If the

candidate takes up Full-Time or Part-Time employment anywhere after registration and before
completion of the Ph.D. programme, he/she should intimate the fact to the University immediately and

get the Full-Time registration converted into part-time registration whi
individual merit subject to his/her eligibility.
Ph.D. registration is liable to be cancelled and

ch will be considered on
If any suppression of fact comes to notice later on. tha

the candidate is liable for disciplinary action,

The research scholar is ins
Institution/College to “The Director,
Annamalai Nagar - 608 002"

1 Covering letter

tructed to send the following, through the Head of
Directorate of Academic Research, Annamalai
within 10 days from the receipt of this letter.

tha

University

2 The joining report

3 Fees receipt/Original challan

I further inform you that as p
the admission card to the candidate
candidate concerned with a copy

er the admission procedure, the Head of the Institution has to |
- |, therefore, request you to kindl
to this office.

ssue

y issue the admission card to the

Yours faithfully

N
342735

Director - DARE

Copy to:
AVADHARAN| R
50, JAYARAM NAGAR
UDAIYARGUDI
KATTUMANNAR KOIL
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TAMILNADU STATE COUNCIL FOR SCIENCE AN TECHNOLOGY

(Established by Government of Tamilr.du)
Directorate of Technical Education Campus, Chenna: - 600 025.

Phone :044-2230 1428 Web :www.tanscst.ric. i
Telefax : 044 -2230 1552 E-mail : ms.tanscst@nic.in | =ncuiry.tanscst@nic.in
DR R SR!N!VA&)A?\ MSc, PhD. FICS M.A.C.S. USA),
Member Secretary
Ref: TNSCST/RFRS/07/V/M/2021-22 $5.07.2023
To
E. Paulson,

Research Scholar,

PG & Research.

Dept. of Physics, TBML College,
Porayar, Mayiladuthurai-609307
Mobile : 8056368765

Sub: Programme to bridge the gap in research funding for research scholars
in colleges (RFRS-2021-2022)- Approval — Intimated — Reg.

Ref: Chairman Approval dt.28.06.2023
With reference to the above, | am happy to inform that your research work has been
approved for financial support under RFRS scheme of the Council as p= the dziails given

below:-
Title Amount | Durzation ,
Rs.inlakh =~
A study on the sunlight induced-degradation of 3.00 Z years

noxious industrial dye molecules employing metal
oxide anchored reduced grapheme oxide

o If you are receiving any other fellowship / financial assistancs from any other
government / scientific agencies, you are not eligible for the RFRS o7 the Council.
e Therefore, you must certify that you are not receiving funds from other sources

e Two copies of thesis and utilization certificate should be submitied on completion of
RFRS

e Kindly send your acceptance to avail RFRS as per the above terms and conditions
on or before 18.07.2023.

¢ You are also requested to provide your Institutional Bank accourt dsiaiis such as
Name of the A/C, Account Number, Account type (SB or CA), iFEC Coce. Name of
the Bank, Branch.

With best wishes,

Yours faithfully,

LA~

Member Secrat tary”
Encl: Terms and conditions

Copy to: '
The Principal Dr.M. Jothibas
TBML College, Assistant Professor of Physics
Porayar, TBML College, Porayar

Mayiladuthurai-609307 Mayxladuthuraa 609307

e e S e
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5l HHIG GIaluEd QEBIPEHILL LDUMBED WETDID
TAMILNADU STATE COUNCIL FOR SCIENCE AND TECHNOLOGY

(Established by Government of Tamilnadu)
Directorate of Technical Education Campus, Chennai - 600 025.

Mo 20494 2230 1428 Web :www.tanscst.nic.in
elefid s 044 - 2230 1552 E-mail : ms.tanscst@nic.in / enquiry.tanscst@nic.in

DR. R. SRINIVASAN tsc,phb, F1.C5, MACS. (USA),
Member Secretary

T _ 21.07.2023
Ref: TNSCST/RFRS/07/VM/2021-22 0’ - Zf}_f
To )
The Principal
TBML College,
Porayar = S

Mayilacuthurai-609307

Sir/Madam

Subject - Programme to bridge the gap in research funding for research scholars
in colleges (RFRS) — Release of first instalment — regarding.

Reference: 1. Our approval letter dated 28.06.2023
2. Acceptance letter dated 11.07.2023 from E. Paulson, with bank
details through proper channel

dodk A

With reference to the above, | am happy to inform that first instalment of grant of
Rs. 1,50,000/- (Rupees One lakh fifty thousand only) has been transferred to Institutional
Account (To NEFT/CIUB/IDIBH23201189230 on 20.07.2023 A/C transfer from Indian Bank,
DOTE branch). A stamped receipt should be sent in acknowledgement.

Above amount is released towards RFRS sanctioned to E. Paulson, Research
Scholar, PG & Research. Dept. of Physics, TBML College, Porayar, Mayiladuthurai -
609 307. The grant is to be released to the individual. The RFRS grant released is from
01.04.2022. Other tarms and conditions are as per our approvai dated 28.06.2023.

As per the terms & conditions, two copies of progress report for the first year period
of RERS (rom ui.u4.2u22) and two copies of utilisation certiiicate for the first instalrent ot
grant released should be submitted to the Council in the prescribed format (sent along with

our approval letter) immediately for release of second year grant.

Yours faithfully
- Q!

AL
Member Secretary

Copy to:

o
E Paulson, Dr.M. Jothibas

Research Scholar, Assistant Professor of Physics
PG & Research. TBML College, Porayar

Dept. of Physics, TBML College, Mayiladuthurai-609307

Porayar. Mayiladuthurai-609307
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TAMILNADU STATE COUNCIL FOR SCIENCE AND TECHNOLOGY

DOTE CAMPUS. Chennai- 25

List of approved RFRS - (2021-2022)

| Sl [ Name and address of the | Title of the project Total
| No. student Amount for 2 yrs
(Rs. In lakh)
1 | Ms. Rajalakshmi. K, Genetic and molecular study for
Research Scholar, . MYMV and powdery mildew
I S:C?Egteme?t of Plant breedmg resistance in hl::r\knr:m l’\j;gna
netics,
Agricultural College and mungo (L.) Heppef ) 3.00
Research Institute,
TNAU Madurai — 625 104
2 B. Archana. Racalina ah url\.r on the divarcity nlant
P ShSS e Swaa o wIvGIony, praili
Research Schioar, interaction, nanostructures,
Lhe American College, barcoding and conservation of 3.00
adurai - 625 002 L :
butterflies in kodimangalam reserve
forest, Madurai.
3 | Ms.S.Kavitha, V4-Vertex Magic
Research Scholar, Graph Labeling
Department of Mathematics, 3.00
St. Mary'’s College,
Thoothukudi — 628 001
4 | M.Shoban Babu, Experimental investjgatigp on novel
Research Scnoar, design, development and synthesis
Department of Mech Engg of electrode and catalystmaterials 3.00
?ggﬁg{gg;} College of for fuel cell applications A
Coimbatore-641 013
5 | M.Bhuvaneswari, Conservation Technigues and
Ph.D.Research Scholar, Biological Applications in Ceropegia
Department of Botany, juncea Roxb. 3.00
Vellalar College For Women, -
Erode-638 012
6 | S. Deepa, Micropropagation, conservation &
Research Scholar, Pharmacological Evaluation
Department of Botany, focusing atopic Dematitis from
PSG College of Arts and Mitrephora heyneana (Hook.F. & 3.00
Science Thomsaon) Thwaites - Annonaceae
Coimbatore- 641 014
7 | E. Paulson, A study on the sunlight induced-
Research Scholar, degradation of noxious industrial
PG & Research. Dept. of dye molecules employin ig metai 3.00
Physics, TBML College, oxide anchored reduced grapheme
Mayiladuthurai-609307 oxide
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—
B.Selvakumaran,
Research Scholar_

Department of Chemistry,

Catalytic Activity of Mono- and
icopper(ii) compiexes: Synthesis,

——

National College Structure, Spectral, Magnetic and 3.00
Tiruchirapalli — 620 001 Redox Properties
g Thangfpnya_ An intelligent prediction model for |
NESESITH Scholar, activity recognition based on g
Sarah Tucker College
Tirunelveli —g27 007 healthcare data 3.00
10 | M. Narayanan, Effectiveness of green banking
BZ-D rlzﬁsearch Scholar, initiatives: An empirical study of
\ﬁvgianaenr:jt;gﬁ?rgeme customer perception towards on
Tiruvedakam w. estg selected public sector and private )
Madurai - 625 234 Sector banks in Southern Districts of
Tamiingd:
k——\\
| t . Total 30.00
-Sd-
Member Secretary

A

\.,‘



1. Name and Institutional address
of the research scholar ' T.B.M.L College,
Porayar-609307.
Tharangambadi Tk,
Mayiladuthurai Dt.
Email id: tbmlcollege@gmail.com,
Phone: 04364 2894206.

i

Permanent/Residential address

of the candidate with phone, fax,

email etc. - E. Paulson,
1/233, Main road,
Sembanarkoil po,
Tharangambadi Taluk,
Mayiladuthurai district.
Email: paulson071095@gmail.com,
Contact: 8056368765.

3. Sex - Male
4. Date of birth : 07/10/1995
5. Nativity L : Sembanarkoil
6. Broad area of Research - Physical Science
7. Educational Qualifications
Degree | University Subject(s) CGPA | Distinction
B.Sc. | Bharathidasan Physics (Core) 7.99 First-class
University Mathematics (Allied), with D grade
Chemistry (Alli
Language.
M.Sc. | Bharathidasan Classical and RelatiVistic ., 8.04 | - Excellent
" University Mechanics, with A*
Mathematical Physics, grade
Advanced Electronics,
Biomedical lnstmmentauon,
Solid: s
Mlcrclfﬂc“gssor& Its %3
~Appli uoﬁsl" &
Environmental Chemi stry,
Electromagnétic Theory,
Statistical Mechanics,
Atomic and Molecular
Spectroscopy,

Photonics and Nano Physics,
Advanced Electronics,
Nuclear and Particle Physics,
Analytical Methods in Physics,
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10. Brief write up (abstract) of the
proposed research work

A study on the sunlight induced-degradation of noxious industrial dye molecules
employing Mectal oxide anchored reduced graphene oxide

India is primarily an agricultural country, particularly in Tamil Nadu. A large
percentage of people's lives were reliant on agricultural economic advantages. Significantly
in delta regions like Thanjavur, Thiruvarur, and Nagapattinam. In addition, a substantial
percentage of textile and dye industries were in operation, which could be directly causing
the surfaces, static, dynamic water bodies. Water is a basic necessity for life on Earth, but it
is severely f)olluted due to direct waste discharge from industry sectors. [1,2] A significant
amount of waste is generated by the textile and dye industries; there are over a hundred
thousand co.mmercfall‘)r-;vailable dyes. Those certain discharges notably rhodamine B arc
environmentally hazardous and aquatic life, as well as being nonbiodegradable. As a result,
removing them i;rom wastewater water is critical and difficult in terms of environmental
protection. As a result, methodologies for removing orggmc dyes from industrial effluents
are required. As an energy-free process, energy from the s'l'mcan be used to completely break

down contaminants in wastewater. In current history, functionalized rGO-based

semiconductor photocatalysts have been a hot topic of rcseamhmphotocatal sis [3-5] justa
) p iy _ < e T eemir et o J

Ijﬁ’tggﬁwl_ ‘green energy.

few of the many potenual 515plicaﬁons for graphene oxide-bas

Reducchfaf) hene oxide is also recognized as an efficient catalgﬁvﬁy*ﬁ:é%én ﬁmduction
and excellent support for catalysts due to its superior carrier mdbility-‘%inii large specific
surface area. Various metal oxides certainly Fe203 [6] have been extensively researched in
recent decades, and proven to be effective co-catalytic materials for dealing with a wide range
of environmental issues, including hazardous water remediation, air cleanup, and water
treatment. Our aim and scope of the research are to oxidize the raw graphite via Hummer’s

method and reduced it under vacuum annealing [7]. The essential metal oxides were

N Ty -

)



synthesized using Phyto molecules [8]. Thereafier, it will be decorated upon the reduced
graphene oxide. Analyze the catalytic performance of rhodamine B dye aqueous-phasc
degradation. Furthermore, the effect of various cxperimental parameters such as metal oxide
content, light, and pH of solution on photocatalytic dye, determine the catalytic recycling

stability, and chemical/Biological oxygen demand will investigate.
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Because of the rapid increase in industrialization and urbanization, water is becoming

more contaminated and polluted than ever before by various pollutants that contaminate our
drinking water, such as paints, toxic solvents, fertilized soils, and dyes [1, 2]. Because dyes
are widely used in industry and cannot be easily removed, they produce a large amount of

toxic, mutagenic, and carcinogenic substances [3,4]. Urging wastewater treatment to



continuously grow and improve in order to meet the rising demand for clean and healthy
water [S] suitable for human ingestion, as it is the most vital source of life {6] for all
organisms, from the simplest organisms to the most complex animals and plants.
Considerably, Rhodamine B is a family of xanthene dye being used in the production of
textiles, paper, paint, and leather. As a consequence, it is critical to develop effective methods
for removing rhodamine B before it is discharged into rivers and lakes. In terms of overall
environmental health, the discharge of rhodamine B effluents of industrial wastewater
containing hazardous, carcinogenic, and non-biodegradable organic dyes in water-bodies is
continuous!ly degrading the ecological balance and causing many serious diseases [7]. In
addition, there are several traditional wastewater treatment procedures, such as filtration,
chemical precipitation, ion exchange, membrane technologies, and adsorption [8-10], have
significant drawbacks and limitations, including high operating costs, inefficiency with low
concentration, poor selectivity, and the potential ejaculate of secondary toxins into the
environment, posing a serious risk to the environment ang people's health. In the same sense,

noticeable photocatalysis using reduced graphene oxidf: and metal oxides-based reduced
" >

graphene oxide [11] and its composites have piqued the interest of many researchers due to

its promising applications in the field of water remediation. Sunlight-induced . dye

eand

decomposition has a highly efficient as wel 7'5§f-th:§_‘§a_1pabilitics to use the most renewable

T aeah

sustainable source of energy, sunlight,4iid ¥lnis can offer conceivable solutions to minim i72;

B

the level of water pollution. Photo;:atalysw, visible light irradiation, and oxidants are
examples of advanced oxidation processes. The reaction is carried out by reactive species
such as hydroxyl radicals (°OH) and superoxide anion (O;-), which are produced when our
synthesized catalytic material hits the water and oxygen and absorbs radiation, resulting in
rapid and non-selective oxidation. Graphene and graphene-based composite materials are

currently gaining popularity due to their numerous advantages such as high optical

v ke u_mm»&'t‘f



absorption, fast charge carrier mobility, high conductivity, non-toxicity, resistance to
corrosion, distinctive surface characteristics, and environmental acceptability. Although few
milestones have alrcady been documented for improving the photocatalytic efficiency of
metal oxide-based or metal-graphene-based nanostructures for organic pollutant degradation
[12]. We desired to decorate the rGO planes with hematite nanoparticles because its highly
stable - a-Fe203 (alpha-phased) hematite is mainly in the rhombohedral crystalline structure.
That has unusual physical, chemical activity. Hematite is an inexpensive and profuse
matenal, and i_t is specific physicochemical and magnetism features in the colloidal form it
has an extraordinary system that has all of the characteristics needed to build groundbreaking
kinds of chemically or magnetically impelled active systems. According to the merits, it
appraised to applicable-in the most advanced applications such as gas sensing, catalytic
activity for effective' removal of stable organic waste in water, corrosion resistance, solar
active material because of its small bandgap of n-type material, targeted drug delivery,
magnetic storage devices, tunable optical behaviors, sx’g‘astantially its persistent electron-

electron interactions and electron-photon resonances are present, as well as complex
- el

'1
d o

electronic structures with intriguing optoelectronic properties. The mineral ore hematite can

be naturally found and synthesized in microcrystalline and nanocrystalline phases. In aqueous

.- - conditions, there are several approach_éé_i@_i:’rdduce crystalline hematite particles using a

variety of the above-mentioned synthes'is"ij%{ﬂ;’ﬁi‘j’r' W1fh baving several demerits. And the

B

* hematite mainly plays a significant role in biomedical apbﬁcations due to its biocompatibility

behaviors associated with less toxicity. The present work emphasizes investigating the
photodegradation capability of pure reduced graphene oxide nanosheets and metal oxides
anchored rGO nanosheets. Initially, we chemically oxidize the graphite flakes using several
strong oxidizing chemicals followed by Hummer’s procedure, then the exfoliated GO was

reduced through thermal treatment. On the other hand, the required metal oxides were only




synthesized via the green method using “Wrightia Tintoria” plant leaf extract. The deciduous
W. Tintoria plant, commonly called “Sweet indrajao”, belonging to the “Apocynaceae”
family, is primarily located in dry and moist regions in India and Burma. Every part of the
plant was accumulating dozens of medicinal graded secondary metabolites. This current
scenario uses W. Tintoria leaf because it has a rich quantity of Flavonoid, Saponins,
Alkaloids, Tannins, Steroids, Phenols, etc., mentioned are effectively interfacing with our
precursor material. In addition, the effect of various experimental parameters such as metal
oxide content, light, and solution pH on photocatalytic dye, catalytic recycling planned to
study it wiI‘l help to understand the material stability, and moreover, the chemical oxygen
demand (COD)/Biological oxygen demand (BOD) was planned to investigate. Because, it
will give an. assurance.of us, how much the treated solution was suitable for the agricultural
sector, how much it suitable and ecofriendly to growing crops.

References:

1. A. Fuwad, H. Ryu, N. Malmstadt, S.M. Kim, T. Jeon, Desalination, 458: (2019) 97-115.

2. R. Haounati, H. Ouachtak, R. El Haouti, S. Akhouaﬁ F. Largo, F. Akbal, F. Largo F.

Akbal, A. Benlhachemi, A. Jada, A. Ait Addi, Sep. Purif. Technol (2020). 117335.

3. H. Ouachtak, R. El Haouti, A. El Guerdaoui, R. Haounatl,.,E Amaterz, A. A. Addi, F.

Akbal, Taha, J. Mol. Liq. 309 (2020) 113142.

4. L.V. da Silva, J.B. Lopez-Sotelo, A. Correa-Guimardes, S. Hermmandez-Navarro, M.

Sanchez Bascones, L.M. Navas-Gracia, J. Environ. Manage. 155(2015) 67-76.

S.X. Yan, Z. Zhu, T. Li, Environ. Sci. Pollut. Res. 26 (2019) 17901-10.

6. F. Westall, A. Brack, Space Sci. Rev. 214 (2018) 1-23 . -

7. Ali Akbar Isari, Amir Payan, Moslem Fattahi, S _Babak Kakavandi,
_ Photocatalyuc degradation of Rhodamine B and Real Texi Wasfewater using Fe-Doped

TiO; ‘anchored on Reduced Graphene Oxide (Fc—T:OﬁG‘G ,“,Charactenzatlon and

feasibility, mechanism and pathway studies, https://doi. orgflOﬁOlﬁf_] ;apsusc.2018.08.133.

8. R. El Haouti, H. Ouachtak, A. El Guerdaoui, A. Amedlous, E: Amaterz, R. Haounati, A.

Ait Addi, F. Akbal, N. El Alem, M. LabdTaha. J. Mol. Liq 290 (2019) 111139.

9. A.E. Burakov, E.V. Galunin, I.V. Burakova, A.E. Kucherova, S. Agarwal, A.G. Tkachev,

Ecotox. Environ Safe. 148 (2018) 702-12.
10. B. Du, A.E. Price, W.C. Scott, L.A. Kristofco, A.J. Ramirez, C.K. Chambliss, Sci. Total

Environ. 466-467 (2014) 976-84.
11. Posa, V. R. et al. Preparation of Graphene-TiO2 Nanocomposite and photocatalytic

degradation of rhodamine-B under solar light irradiation. J. Exp. Nanosci. 11, 722-736
(2016).




12, i ! . .

hCchl_lo, S‘. ct :!I. R.dlmnnl and green synthesis of novel two-dimensional WS2/MoS2

o rojunction via chrgcl exfoliation in ethanol-water targeting advanced visible-light-
ponsive photocatalytic performance. J. Colloid Interface Sci. 513, 389-399 (2018).

yiew of literature

Lingling Sun Guohong et al (2015)., Graphene oxide (GO) in semiconductors has been
identified as one of the most effective methods for increasing photocatalytic activity. They
demonstrated that Cuz0-reduced graphene oxide (Cu20-rGO) composites with low loading (0-
0.5 wt. percent) of graphene oxide (GO). Under visible light irradiation, composite
microspheres demonstrated enhanced photocatalytic activity for the degradation of RhB
aqueous solution. Cu,0-1GO composites demonstrated the highest photocatalytic activity at

the optimal graphene oxide loading (0.05 wt.%).

Sana Frindy, et al (2019)., has reported the synthesis of hematite nanoparticles using a
simple and environmentally friendly hydrothermal method has been hybridized with different
loadings of graphene obtained from the pyrolysis of bicigolymers (alginate, chitosan, and
carrageenan). Under visible light irradiation, the resulting l:t.e.maﬁte-Gr catalyst exhibits a high

(55

catalytic activity of 98 percent toward rhodamine B dye degradat.i'on.

nd¢in-situ reduction in the presence of ethylché'— glycol:
investigation of ﬁc photﬁcatalytic activities of Cu20/RGO nanocomposites, inciuding photo-
degradation of Rhodamine B dye and photo-reduction of CO2, was carried out under the
illumination of simulated sunlight. The photocatalytic activity of the as-synthesized
nanocomposites was higher than that of the conventional Cu,O particles. The photodegradation

efficiency increased by about 52%, and the methanol yield increased by about 53%. The

Wb e = ..."



i“] woved pl ~ey b o PR 8 3
I Photocatalytic activities were attributed to improved charge transfer from CuyO to

RGO, increas i ;
» increased spee S A iren and : :
ed specific surface arca, and increased reaction sites.

Ye Cong, «t al (2013)., has reported T102-Graphene oxide (GO) was successfully
prepared in two steps: in situ growth of a uniform TiC layer on graphene oxide sheets, followed
by oxidation conversion of TiC to anatase TiO;. The degradation of methylene blue (MB) under
visible light irradiation was used to assess photocatalytic activity. The results indicate that
Ti02-GO has a similar morphology to pristine GO sheets and that nanosize anatase TiO;

particles are distributed uniformly and densely on the surface of GO sheets.

K. D. R. N. Kalubowila, et al (2021)., has reported a photocatalytic powder composite
with nanosized Cu;0/Cu_granules wrapped in multilayered reduced graphene oxide (rGO)
sheets were created. potentiostatic electrodeposition of n-type Cu;O thin films on Ti substrates
in an acetate bath started the fabrication process. The composite demonstrated its ability to split
water in the presence of methanol under visible light, cstabgshing a promising platform for the

development of a variety of other photocatalytic applications.
s
s; 4

Shancheng Yan, et al (2013)., have reported CdS nanoparticle/ﬁmctionali_zcd graphene

sheet nanocomposites (CdS NP/FGS) were successfully synthesized m

hydrothermal synthesis ‘route. Usm@ ible light, the photocatalytic performa S BTICAS

NP/FGS composites and pure CdS_m_tﬁedegradahon of methyl orange (MO) was ;n'v g ate -
When compared to pure CdS, the addition of FGS improves the photocatalytic perform-ax;oc.ofh
CdS NP/FGS composites, with a maximum degradation efficiency of 98.1 % under visible light
irradiation (60.1%). This discovery can be attributed to three factors. The first is CdS's strong

redox ability in a nanocomposite with a smaller crystal size. The second effect is an increase




in specific surface are . : - i
p urface arca due to more adsorbed MO. The third effect of FGS is a decrease in
electron=hole pair ree P ¢ ) . 8 :
ole pair recombination. The CdS NP/EGS composites are expected to be a practical

visible | < . 8 s,
e light photocatalyst due to their high photocatalytic activity.
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Specific Objectives:

1. To synthesize the reduced graphene oxide — rGO and the required metal oxides
through as above-mentioned reliable method.

1l The synthesized metal oxide decorated rGO was best described to ascertain its
structural, functional, electrical, and morphological properties utilizing appropriate
characterization studies.

iii.  Then they are interfaced with selective organic rhodamine B dye at various dye

concentrations, pH values, different catalytic dosages were studied.




5 =7E T V. Eventually, the synthesized rGO and mot

and

Mcthodology:

- iz - 1anosh

l. The 3 grams of graphite flacks and 1.5 grams of sodium nitrate were poured into 100
mL of Conc, H2S0, and the mixture were maintained at below 10°C for one hour.

Il. Then, the 10 grams of KMnQj salt is gradually added into the mixture after that jt
could be maintained in an ice bath overnight.

Ill. After removing

the ice bath, the reaction temperature was raised to 80-90°C, as
follows the( 100 mL of de-

ionized water added very carefully.

Iv. Eventuaﬂy, we poured 30 mL of H,0» solution suddenly.

The whole suspension is
looking yellowish-brown in color.

V. The GO solisfion was further centrifuged and washed with dilute HCL, distilled
water several times.

VL. The dried GO powder was thermally reduced at different vacuum annealing

temperatures.

FAS
<+ Svnthesize o etal oxid noparticles:

L. The Iron (III) chloride was dissolved in 100 mL gf de-ronized water, and the mixture
was maintained at 80°C for a few minutes.
. Then, the prepared W. Tintoria leaf extract was added to the mixture, after
_ . sometimes the solution will be reduced to prec1p1£:1ted.

... IIL The suspension was washed, dried, andj hrs at 400°C.

ethanol, sonicated for 2 hrs.

12. Social relevance and usefulness
of the proposed research

We have already discussed the environmental consequences of the most hazardous
textile dyes. This type of difficulty is widespread in India. However, in Tamil Nadu,

graphene-based and metal oxide-based Nano-catalysts are widely used and regarded as




cfficient in treating wastewater/industrial efflucnts catalysts. It _has_the _potential _to

- - .
significantly reduce water demand in some densely populated areas.

13. Expected outcome of the
Research work

The use of metal oxide anchored graphene nanocomposite will also reducc water
demand issues, as well as introduce several methods to treat dye contaminated water in
agricultural water usages. 1 hope to work with various rarc earth and MOF-decorated

graphene shects in the future. As a result, I'm hoping that the current proposal addresses

future concerns.
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