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Certificate from Guide

This is to certift that the thesis work entitred ,,synthesis 
andcharacterization of metar nanoclusters" is a bonafide work carried

out by Suddha Swatta Roy, a second year M.Sc. student in Appried
Chemistry, Ramakrishna Mission Vidyamandira, Belur Math, at the
School of Materials Sciences,Indian Asiociation of cultivation Science,
under my guidance, during the period: l4th February,2019 to l6th April,
2019 as a part of his M.Sc. thesis work .I strongly recommend him as apotential candidate for achieving Master's Degree in Appried chemistry
&om Ramakrishna Mission Vidyamandira, Belur Math.
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-_-'

Dstc: lG,0+2019

To n homtoanr lt m5, conclrn

'Ihis is to ccrtiD lha Mt Biswajir Kolcy. scond-ycr M's* (Applied Chcmisryl sudcnt of

Ramakrishnr Mission Vidyamrndirr ((\lcuus tlnivffsit!) hes 3occcssfoll) cnmplacd his

lntemstliF |l lh€ Smsd Mncrials Surrruat rnd Systems {SMSS) L6hor&br}' DePrriment of

Vcchanical Flnginecting (llT-K) during thc prkrd Il'02-ml9to 1644'?0l9 Hc wot*cd on fic

ritlcd ..Dcvelopmcnt ol'MWCNT-Ndurrl Rubbcr compotir & lron-Natural Rubbcr cornprxite

for vihrerion t-ontrol Application-. Hc complccd hk 'xr ratishcrorily rnd whh sinc.6it1.

I uirh him s*cct:s in his ftnurc cndsvors.

l)r. IIISHAKH aHATTACHARYA
\lcrtor,' Rercarch Su;rn'irrr

llT Klnpur.:Otol6



This is to cerrify thar sub{re1!u pramanik, M.Sc. student of Ramakrishna Mission\ id-rarnandira, Belur.Math, 
{"y,*rr_fl i;;;, ,r", ."..,.0 our his 4,h ,.r.ri.. project
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f Vrl ,.i;; ;;;". modified cerium,V)_rncorporarcd hydrous Fc (rII) o*io.*itr,'p-.y.iogllin,nunocomposite: 
kinetics1',l;:,,J,"H.::1fi:l[I"".*T[t,1";.n*l;i?;ft il#:""T,on"..ill,.o.**.
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.{ssociate professor

Ramakrishna Mission Vidyamandira

Dept. of chemistr.y
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Guest faculty

Ramakrishna Mission Vidyamandira

Dept. of Chemistry & Applied Chemistrv



The work presented in thi5 proiect e^ti ed,.'Galr":.'." 7::i:r3'Iii!)irff,
npoprotein Of Nitro8enase" i5 the result ol otit'inzl invL"tt?'a

carried out by telr. etri frra ficf at tnJ NJno*iu*.JnA l$the'.i. Lcat Lbbo?to^{ d\

Dovrning Halt, CHST, tndian tnstitute of ?(t?irr;t'in{ wi*nde ,and 
ledlr'olagY'

Shibpur, hdia, unu"l' ,y ,,r"t''Ln'a'*gii" oot'ool ror* 4lebrvarY'2019 !o 19

April, 2019.
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This to certi! that GurupadaGon'student of Ramakrishna Mission

Vidyamandira,e.ru.I.autt,iiJ;*ijiiioi'n* 
tT]:1out his last semester project

work entiLled " cr (vI) "'i*J'i' 
t"oM co'I{:IMINATED WATER BY

sYNTITETIC ce (IV)- '*?t""*J*tro 
nv-'19us Fe(III) oxIDE

i;ffi;;,;^nrics:13.f sj*,,,H#y3jli;"1":,j[I?X:1"'o",,*'
of the M.Sc. degree'in APtr
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Dr. sekhar Gatn

Professor

Ramakrishna Mission Vidy amandira

DePt. of chemistry
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Guest facultY

Ramakrishna Mission Vidyamandira

Dept. of Chemistry & Applied Chemistry
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c"fL." *i t p.*.tial for ExcellenJ I Re-accredited by NAAC with A
ii""Z r.i.. tossi2654-9181 /9632;E mail vidvamandira(r1:smail com

Website : www.vidYamandira.ac.in

Certificate
The work presented in this project entitled' "synrhesis and characterizalion of pure BalYOt

andl(co-dopedBallloa:Sm3*phospltor"istheresultoforiginalinvestigationcarriedoutby

Mr. sourya paur at Industriar chemistry & Applied chemistry Department, Ramakrishna

MissionVidyamandira,undermysupervisionduringtheperiodof4thFebruary,20lgtolgth

April,2019.

e\*""'--'a

(Dr' Uttam kumar Ghorai)

Assistant Professor & HOD

lndustrial Chemistry & Applied Chemistry Department

Ramakrishna Mission Vidyamandira

Ramakrishna Mission VidYamandira
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E,'AAw P.o. 8"1". Math, Dist. Howrah - 711202, West Bengal

A Residential Autonomous College affiliated to Calcufta University

C"ff.s" ;,th Fotential for Excellence {l Be-accredited by NAAC with 'A
ptronZ No. (033) 2654-9181 I 9632; E mail vidvamandira(it-rgmail com

Website : www.vidYamandira.ac. in

certificate
The work presented in this project entitled' "Removal of Toxic Cr (Vi) By Reduced

Graplteneoxidefor|YaterPuriJication,,istheresultoforiginalinvestigationcaniedoutby

Mr. Arnab Goswami at lndustrial Chemistry & Applied Chemistry Department'

RamakrishnaMissionVidyamandira'undermysupervisionduringtheperiodoi4lhFebruary'

2019 to lgth APril' 2019.

(Dr' Uttam kumar Ghorai)

Assistant Professor & HOD

Industrial Chemistry & Applied Chemistry Department

Ramakrishna Mission Vidyamandira

Ramakrishna Mission VidYamandira
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A Residential Autonomous College affiliated to Calcutta University
College with Fotential for Excellence i Be-accrcdited by NAAC with l{
Phone No. (033) 2654-91 81 I 9632; E-mail: vidyamandira(rrgmail.com

Website : www.vidyamandira.ac.in

Certificate
The work presented in this project entitled, "synthesis, sttuctwal and optical

Characterization of SrlYOa: Tb3* Novel Phosphor" is the resultof original investigation

carried out by Mr. Dipayan Tewari at lndustrial chemistry & Applied chemistry

Department, Ramakrishna Mission vidyamandira, under my supervision during the period of

4th February,2019 to lgth April,20l9.

(Dr. Uttam kumar Ghorai)

Assistant Professor & HOD

Industrial Chemistry & Applied Chemistry Department

Ramakrishna Mission Vidyamandira

Ramakrishna Mission Vidyamandira
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ffi P.O. Betur Math, Dist. Howrah - 7ll202, West Bengal
A Besidential Autonomous College afffliated to Calcutta Universit!,

College with Foiential for Excellence t Re-accredited by NAAC with A
Phone No. (033) 2654-9181 I 9632; E-mail vidyamandira(q,gmail.com

Website : www.vidyamandira.ac- in

Certificate
The work presented in this project entirled' "synthesis' Sltuctural and Optical

Characterization of Srllot Thr*, Li* NovelPhosphor" is the resultof original investigation

canied out by Mr. Anupam Ghosh at lndustrial Chemistry & Applied Chemistry

Department, Ramakrishna Mission Vidyamandira' under my supervision during the period ol

4'h February,20i9 to lgth April,20l9.

(Dr. UttamkumarGhorai)

Assistant Professor & HOD

lndustrial Chemistry & Applied Chemistry Department

Ramakrishna Mission Vidyamandira
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Ramakrishna Mission Vidyamandira
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blAM P.O. Belur Math, Dist. Howrah - 7ll202, West Bengal

A Residential Autonomous College affiliated to Calcutta University
College with Fotential for Excellence rl Re-accredited by NAAC with l{
Phone No. (033) 26il-9181 I 9632; E-mail vidyamandira(ri gmail.com

Website : www.vidyamandira.ac.in

Certificate
The work presented in this project entitled, "Removal of Toxic Cr (vi) By Graphene oxicle

for water PuriJication" is the resultof original investigation carried out by Mr. Sujoy

Mandal at Industrial Chemistry & Applied Chemistry Department, Ramakrishna Mission

Vidyamandira, under my supervision during the period of 4th February, 2019 to lgrh April,

20t9.

(Dr. Uttam kumar Ghorai)

Assistant Professor & HOD

Industrial Chemistry & Applied Chemistry Department

Ramakrishna Mission Vidyamandira
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l*'Aw P.O. Belur Math, Dist. Howrah - 711202, West Bengal

A Residential Autonomous College affiliated to Calcutta University
College with Potential for Excellence I Re-accredited by NAAC with in-

Phone No. (033) 2654-9 1 81 I 9 632' E-mail vidyamandira(lgmail.com
Website : www.vidyamandira.ac.in

Certificate
The work presented in this project entitled' "Preparation' Stuctural and Optical

Characterization of BaWOa: Tb3*: I( Novel Phosphor" is the resultof original investigation

carriedoutbyMr.PijushPatraatlndustrialChemistry&AppliedChemistryDepa(ment'

Ramakrishna Mission vidyamandira. under my supervision during the period of 4th February'

2019 to lgth APril,2019.

)

(Dr' Uttam kumar Ghorai)

Assistant Professor & HOD

lndustrial Chemistry & Applied Chemistry Department

Ramakrishna Mission Vidyamandira

Ramakrishna Mission Vidyamandira



EO. g"l"r Math, Dist. Howrah '711202, West Bengal
A Residential Autonomous College afliliated to Calcutta University

College with Potentiat for Excellence ! Re-accredited bv NAAC with A
Phon-e No. (033) 2654-9181 19632;E mail vidvamandira(! gmail com

Website : www.vidyamandira.ac. in

certificate
The work presented in this project entitled. ..P/,o,o !uminescence Property of Chemically

Synthesizett Tb3' Doped Bawoa Phosphor at Dffirent Excitation llovelength" is rhe

resultof original investigation canied out by Mr' Gourab Chakrabortyat Industrial

Chemistry & Applied Chemistry Department' Ramakrishna Mission Vidyamandira' under my

supervision during the period of 4th February' 2019 to 19'h April' 2019'

(Dr' Uttam kumar Ghorai)

Assistant Professor & HOD

lndustrial Chemistry & Applied Chemistry Department

Ramakrishna Mission Vidyamandira

krishna Mission VidYamandira
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Gbsite , www.vidYamandira'ac in

certificate
The work presented in this project entitled' " Pltotoluminescence Properties of Nat Co-

Doped CalYOa:Smr* Phosphof' is the resultof original investigation carried out by Mr'

Sourav Kar at lndustrial Chemistry & Applied Chemistry Department' Ramakrishna

Mission Vidyamandira, under my supervision during the period of 4th February' 2019 to lgth

APril,2019'

)

(Dr' Uttam kumar Ghorai)

Assistant Professor & HOD

lndustrial Chemistry & Applied Chemistry Department

Ramakrishna Mission Vidyamandira

Ramakrishna Mission Vidyamandira



9kaw P.O. Belur Math, Dist. Howrah - 7ll202, West Bengal
A Residential Autonomous College affiliated to Calcutta University

College wiih Fotential for Excellence rl Re-accredited by NAAC with lt
Phone No. (033) 2654-9181 / 9632; E-mail: vidyamandira(.rsmail.com

Website : wwwvidyamandira.ac.in

Certificate
The work presented in this project entitled. "Developmenl o1 Sm3* Dopetl Colloa:sm3*

phosphor for solid state Lighting Apptication" is the resultof original investigation carried

out by Mr. Suman Acharya at Industrial Chemistry & Applied Chemistry Department'

Ramakrishna Mission Vidyamandira. under my supervision during the period of 4th February'

2019 to l9'h April.20l9.

(Dr. Uttam kumar Ghorai)

Assistant Prolessor & HOD

lndustrial Chemistry & Applied Chemistry Department

Ramakrishna Mission Vidyamandira
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i/A*M pO. B"lrt Math, Dist. Howrah '711202, West Bengal

A Residential Autonomous College affiliated to Calcutta University

Coleje with Fotential for Excellence o Re-accredited by NAAC with .A

PhonZ No. (033) 2654-9181 /9632;E mail vidvamandira(('gmail com

Website : www.vidyamandira.ac. in

certificate
The work presented in this project entitled, "synthesis antl Characterization ol Sm3* Doped

BaWOaPhosphor for Solid State Lighting Application" is the resultof original investigation

carried out by Mr, Sayan Mistry at Industrial Chemistry & Applied Chemistry Department.

Ramakrishna Mission Vidyamandira, under my supervision during the period of 4'h February,

2019 to lgth April,20l9.

(Dr. Uttam Kumar Ghorai)

Assistant Professor& HOD

Industrial Chemistry & Applied Chemistry Department

Ramakrishna Mission Vidyamandira

Ramakriishna Mission VidYamandira


