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NOTIFICATION
Datez 17102/2017

The first meeting of Board of Postgraduate Studies (BPGS) for the Department of
Chemical & Polymer Engineering, Tripura University, will be held on 7fl' March 2017

fTuesday) at 1.00 PM in the chamber of Head of the Separlment. The following agenda will be

dissussd in the meeting.

1. To prepare academic calendar for the Deparlment of Chemical & Polymer Engineering.

2. To finalize syllabus for M.Tech course in Chemical & Polymer Engineering.

3 " To finalize syllabus fbr PhD course work.

4. 'fo approve list of question paper setters and moderators.

5. To report departmental purchase related issues (Major & Minor instruments)

6. Miscellaneous. 
\.

A11 members are requested to make it convenient to attend the meeting.

M.K.
Dean, Faculty of Science

Tripura University
I Prol'" Ramgopal t)ppalLrri (E.xternal Member, llT Guwahati)
:. Plot'. D. I(hastagir (llxternal Member, IIT Kharagpur)
3. Prof. Dipankar Chattopadhyay (llxternal Mernber, LJniversity olCakutta)
4. Prof. M.K. Singh (Member, Dean, Facr-rlty of Science, TU)
5. Shri. Harjeet Nath (Member, Faculty of Chemical & Polymer Engineering, TU)
6. Dr. Alok Prasad Das (Mernber. Faculty of Chemical & Polymer Engineering, TU)
1 . Dr. Prasanta Kumar Rout (Member, Faculty of Chemical & Polymer Engineering, TU)
8. P.S. Vice-Chancellor, TU for information
9. P.S. Dean, Faculty of Science (TU) for information and necessaty action
10. The Finance Office, TU for information and necessary action

(Prof. M.K. Singh)
Dean, Faculty of Science

Tripura University
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ffi
Department of Ghemical and Polymer Engineering

Tripura UniversitY

Proceeclings

07.03.2017 itr
of the first rneeting o

Chemical and I'olYmer

f Borrrrl ol Post-Graclrtate

Iln gillc c ritt g clcpr-rrtrnent''I

Stutlies (BPGS) helcl otr

ripurrr UniversitY :rt 1 P'm'

N{embers Present

1.Prof'AnjanMukhe{ee,Pro-Vice-C1rancellor,&Clrairman(Deanin.charge),Tripura

, ;'Il'Jillgopuiuppalttri, External Member',u*:TI :::n::i'::,:::-;;flf,H'n"'
3.Prot.'D.Khastagir,ErterrralMember,no..-,ttyofRr.rbber.Technology,IITKlraragpur
4.Prclf.DipankarChattopaclhyay,ExteriralMember,Facr-rltyofPolymerScicnceand

Technology, University of Calcr"ttta'

Dr.Prasantl(rtmarRottt,ExternaiMenrber,FacultyofMaterialsclenceandEngg.,
Tripura University 

rc*lty of chemical a'd Polymer E'ngg" Tripura

nr. ,qtoi. Prasad Das, Internal Menrber' Fe

Hill-fi:*.r Narh, Internal Member, Faculry of chemical and polvrner Engg'' Tripura

UnrvelsitY

Attlrestart,Prof.AnjanMukherjee,Pro-Vice-Chancell
rvelcotned ail the members to the first BPGC meeting

the clisoussions on the following agendas'

or, & Chairnran (Dean in-charge)' has

and then, the rneeting l-ias stalted for

Agenda 1: 'Io linalize the syllabus for M"Iech' course in Department chemical and

Polymer EngineerinB, TU

Syilabiofl.,semesterand2"dsemesterrverereportecltothemeelirrgasthecorusehad
already started and it was acceptecl' The cietailed sffucttlle of the o1cl syllabus is given in

Table 1.Trre members felt tirat the neecl of 
'roclification 

in syllabi of 1" and 2'"' se*ester

which rvor-rlcl be offered in the next s*"ion'' Tlie niodification suggestecl and approved in

themeetingaregiveninTable2.Tlresyiiabusfor3.oand4'r.semesterisgiveninTable3.

The tinal conrplete syllabus (4 semesters) to be foilowecl for the upcoming batches and

approved by the BPGS committee is given in Table 4'
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Trrble 1: Detttiled syllubrts Jbt' l" ttncl 2"'{ sentesler students oJ'Dept'

Errgirteerittg (1" Butch tlrcrt stnrted in Acadenic sessiort 2016-17)'

of Chcmicul t,,rd Pt'l)""n'

st ks.Mar600esterem1 S
MarksCreditNarncThco Pa ers code

1004ESSBCP 90lC 1004

Sci ence atid Technol
Introduction to PolYmerCP 9O2C

1004Fluidizatt on Englneenng
(elective offered to other

CP 9O3E

r003F oocl TechnolocrP 90411 t004Respective Cottrse
Elec:tive to be tttl;en

other tlcPcrrtntent as Par
Institute Rrtles

front

Marks
N ntnePractical Pa ers

502

Teclinolo I-ab
Poly-"t Science andCP 9O5C

50
Biopr ocess Engineering

Lab
CP 9O6C

rd aM hsrr5 00S emeste2
N{lrlisNrnte'['hco Pe el's code

1004Advancecl I Ie:Lt 
.lranst-er

CP IOOlC 1004Ir roc es stttPolCP l()O2C
1004Advanccd [{eactiot-lctP 1003c

100-ltalhtrB ohCP 1OO4E 1001ioft Cont pu t i n g S lii L I s III
COI,TPLITER SKILL ]II

e,sLtLti Rr,tteNSL NIarhs
N aruePractical Pa

1002LabProcesstPocrP 1005c

r

r
I

/

/

2



I
t

Table 2: MorliJietl syllubus J',or 7" rtttrl 2"'t sertrester sttttlertts oJ'Dept' oJ' chenicul ond Polymer

Engineering Jbr upcorni,g butches ufter recort,ttatrrati,n br- e-rternur experts o!',epttrtmentul

tIPGS cottrttriltee'

1" Setrtcster

[pgrorld itr Bl$ nttting ot srirnse, 
r'u' oud'kr*";llt}

1nd1
uC

rL
pue ueaO.lrts laAlu

sJg

n

IJ

',n, BFS o! Scicnci'

' ,.''iverstty ' - -..,.,.,{"":-' :',i 'ii ir'rrrit1 3

Moditied Subject NameN{odilicd
S ubj ect

CotIe

Existing Srrbject NtttneExisting
Stibject Code

Advanced Reactton

Engineertng
CP9O ICBioprocess EngineertugCP9O IC

Polymet Scienc e&
'f echnologY

CP902C
I ntroduction to I'olymer

Science& fecl'r
CP9()2C

Heat anel Mass Trausfer
CP9O3CFluidization Engg'

CP9O3E bLan a,
oP EngineeltlymelCP9O4CFoocl TechnologYCP9O4E, bLani(eactitrCP9O5CabLrhCTCIS ,&oP ymerCP9O5C Rubber Science and

'lc-chnoLogY
CP9O6E13ioprocess Engg' Lab

CP9O6C

Colloicls and lnterlace

Science
CP9O7E

lJses

1'olynr.. RecYcling ancl
CP90811

2"'r Seruester
Nlotlilittl Strbjett N lnte

Nltoclitiettr

Suitjcct
Code

Ilristing Strbjcct Nauilrliristing
Subjcct Cotlc

Aclvanced Fluicl I'1orv &

IlheologY
cP l0{j lcAdvanced Heat Transfer-

crP 1001c

P olymer Characterlzatlot-t

and Testing
cP 1 002C1Polymer Processtng

crP 1002C

Polymer c,haractel ization

Lab
CP 1 O(]3C

Aclvirnce Reactiou Engg
CP IO()3C

Polytner PtocessmgcI,10048Biohycl'omeltalulgYCP1OO4E,
Flui ciiziitio n Eligl neertug

cI,1005Lrt,LaS1nLL) go proP ymerctP i005C lJiomaterialsCP 1006ir
So11cornPntrng Sirills lllAs Per

UniversitY
Sotl comPuting Skills lliAs per

Univer-sitY

;irx$ It
$lq 
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Tcfile 3: Syllabus Jbr 3"' urd 4'n Setnester students oJ'Dept. oJ' Chetnical ond Polymer

Engineering
3'u Semester

4"'Semester

Approred in 8F$ ntllinl ll Scitncr, r.U. trreOl'-#lmtT

Dcan and Cnlil,r. 1n, BFS of ScienCe'
TriP"i: UniversitY'

Existing
Subj ect

flotle

Existing
Nanrc

Subject Moclilied
Subjcct Code

Modilied Subject Name

CP11O1C Project (Literatr.rre

reviewr objectives 1

Hypothesis * Progress

leport writing)

CP11()1C Ploject (Literature review*

objectives + Flypothesis +

Progress report writing)

CPIlO2C Progress Seminar *
\riva-Voce

CP I 1()2C Progress Seminar -t- Viva-
Voce

CP 1201C Ploject (Literature

revierv 1- Methodology
+ Final Thesis

Submission

CP l20 IC Project (I-iterature review -l-

Methodoiogy l- Irinal fhesis

Submission

CP 1202C Complehensive

Seminar * Viva-Voce

CP I 2O2C Comprehensive Sen-r inar *
Viva-Voce

\
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1-\,t
Tuble 4: Finril BPGS ctpprovetl sltllubrts fnr 4 senrcster M.Techpt'ogromme in Chemiccil und

P olynter E ngi rreering.

Total core (c) credits: 54, Total Elective (E) Credits: 18, Tot:rl credits: 72

lslSemcsle'r (600 i\{arks)

N{arlisCreditsNnmeTheorl'I'irper (code)

1004Aclvancecl Ileaction Engi neeringCP 90lC
1004Polyrnel Science ancl Tec["rnologyCP 9O2C

1 100I'Ietrt ancl Mass 'l'ranstcr
CP 9O3C

1001CP9(]6E Rubber Science and "l'echnology

l0t)4Colloicls auci Inlerfirce ScienceCP9()7E

1004Polymer Recycling ancl Uses

Dept.
Eiectivc
(Stu dattts to

solectuttlt otre

Jront the list)
CP9O8E

1004Elective to be taken from other department

(compulsory)

Othcl Elective

MirrksCreditsNlrucI'ractical l'apers

502Polyrner LabCP90,1C

502Reaction Engineering LabCP9O5C

2ntl Sr:nrestcr (550 Iltrlis)
MrrksCreditsfl:rureTheorl'I'aper(cotle)

10t)4Aclr,ancecl Fh"rid Fiow & RheologyCPl()OlC

1004Polymer Characterizatiorl ancl "1'estingcP 1002c1

i0t)-)cP 10t)4E, Polyrner Plocessit'tg

100JCP LOO5E FIuiclization Engi neering

I0t)B ionlate t'ra 1s

Dept.

E,[ective
(Stuilenls to

scl(tt 0Lt.l,hn

Ji'om rhe lis)
ctP 1006E,

1001Shill 3

(Con-rpuls ory el ective o t-iered by Un ivels i ty)
Otl'rer' ll lectivc

-\1[urlisCreditsNarnePrrcticltl Papers

502Polynel characlet'ization LabCP 1 OO3C

cct: Phasc-Idcntilic
3"' Setncstcr (300 ['larlts)

Iitcrll rrrc rnd PItn ol \Yur
Creclits N'Iu rl<sN a rirtrI't p cr

201:)8Project (Literature leview + Objectives+

Hypothesis * Pt'ogress lleport Writing)

ctP lt0tc

1004Progress Setlinar * Viva- VoceCP 1]()2C

Approrld in BF$ mtttirrg tl Scirnct' r'u' lrrrd{'lSI:mJ7"rr'-.. 
fi llr^{L
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Approrcd ia 8t$ *r*iq ll $rir*m, t.U,l*llb.frnl?

It was decided in the meeting that internal members of the committee wourd prepare the contents

of the courses and send them to externar members for their considerations and modifications'

External members would also provide additional textbooks and reference books names' if

required. The same has been done by both the internal and external experts of the BPGS

committee and has been incorporated'

Agenda 2:To finalize syllabus for PhD courses

The committee has suggested to fo[ow the University guiderincs to prepare PhD syllabus and

has also suggested rottowing things for integral assessment of PhD students'

1. State of arl seminar:Itincludes tundamentals, solving area of research, how fundamentals

nce,

are connected to the research area etc'

2. YearlY Progress seminar rePofi

Agenda 3: To considerthe nomenclature for the degree to be awarded by the university in

the department of Chemical and Polymer Engineering'

It was proposed in the meeting that the nomenclature of the degree to be awarded for the said

course would be "M.Tech in Chemical and Polymer Engineering" and not "M'Tech in

Polymer and Rubber Technology" which was previously proposed in the resolutions of the

consultative meeting regarding starting of chemical and Rubber Technology Department

sanctioned by uGC held on 2g.0g.20t4. With the change in the name of the department from

,,Deparlment of chemical Engineering and Rubber Technol0gy" to "Department of chemical

andPolymerEngineering"asperthereferenceletterF'TU/REG/MISC-O4l14'theBPGShas
decided to propose the above new nomenclature. Hence the proposal of the change in the

nomenclature to ..M.Tech in chemical and Polymer Engineering" would be put in the next

BFS Meeting followed by its approval and further action (If any) by the next Academic

Council Meeting of Tripura University'

Agenda 4: To set the eligibility criteria for admission into N{'Tech and Ph'D'

The matter was discussed and approved the existing erigibility criteria for admission into

M.Tech. course i,e B.E./B.Tech. in chemical Engineering/Polymer Engineering'/chemical and

polymer Engineering/Plastic Engineering/Biotechnology/ Envircnmental Engineering or M'Sc'

in polymer Science /Rubber Technology/ chemistry/ Physics/ /tsiotechnology'

Tripura Univcrsity.4

ect Im
ester (400 Marks)

tation ect:
MarksCreditsNamePaper

25010

Thesis

,iteratureect (LProjCP1201C

1506
Comprehensive eminar + Viva-VoceSCPI2O2C
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"]

For admission in Ph.D. Programme'
the eligibilitY criterta is M.Tech 1n Chemical

Engineering,/Chemi cal and PolYmer Engineering/Plastic

Engineering/P olymer
/ BiotechnologY / Environmenta l Engineering/ Material Science

Engineering/Rub ber TechnologY stry/

and Engineertng or M.Sc. in Polymer Science /Rubber technolo gY/Material

Physics/ Biotechnolo gY

the list of instruments for the department
Agenda 5: To consider

The dePartment ProPosed a number of instruments ancl equiPments for the smooth functioning of

department and list was Placed in the meeting. The matter was discussed and members felt that

the need of the following equiPments/ instruments for the dePartment in l't phase

Agenda 6: To prepare academic carendar for the department of chemicar and porymer

Engg'
the academic calendar rvith few minor changes'

The Committee members have approved

Prof. Anjan Mukherjee (Pro-Vice-Chaucellor)

Faculty of Mathematics & Ch"it*u" (Dean in- char:ge)

TriPura UniversitY

CopY to:

1. All BPGS members

2. The Dean, FacultY of ChemistrY

2, FTIR
1. DSC lercyc4
a
J Digi MeterPHtal Mi6
5 Hot Air Oven,

8 S

7 eterMTurbidity toclaveAuVertical01

9 Plant,aterW,
12. Shaker,

11. Water Bath
LaboratorY Stirret41

Freezer1
a
J DeeP Centrifuge,Coo6 ling1

aboratorY
PlateHotth1wtirrerSL51 18. Hot Plate,

IncubatorBactenol1 Balancewe1ghing20 DigitalFlowLaminar91 etcShakerSieve22
2l Chiller

Sachin.Bhaladhare
Highlight

Sachin.Bhaladhare
Highlight

Sachin.Bhaladhare
Highlight

Sachin.Bhaladhare
Highlight



.I

3. P.S. to the Hon'ble Vic-Chancellor, TU
4. Assistant Registrar (acaden-ric), TU

Codc: Cl'} 901C

1 m 600 Marhs

l\amc: Advlncccl trLcaction
Errginccrirrg

Credits: 4 Marks 100

a

I

Reactor and reactor types, modes of reactor operation: growth kinetics, batch, l'ed-batch and
continuous operation. Productivity optimrsation and cost rninir-r-iisation. Reactor design: size
estimation, single or multiple vessels, impeller ancl spareer systems. Design for containment
and asceptio operation. reactor monitoring ancl control: instnrrnentation, on-1ine ancl oflf'-line
analyses, contlol algorithms.

Reactol sterilization: cel1 death kinetics, batch and continuor.is systems, filter sterilization of
gasses and liqiiids, safe and contained operation. Oxygen trausfer: mass transfer, clesign for
oxYgen transf-er. Mixing ancl porver consumption: power number anci intpeller desigu, mixing
time and reactor heterogeneity, efi-ect ol aeration and broth r heology. Eff-ects ol shear cluring
operlt i o n.

Issues iu ltrocess scale-up: efTects of heterogeneity ancl bases for scale-up. Fermentation
process scale down: l:cnef-rts of process scale dou,r-t. Biooalalyst kinetics ancl properties:
enzyrne immobilization, kinetics of fiee and immobilizecl enzymes, Industrial lectnres on
impact of rr-riclobiai physiology on bioreactor perfonnance, Present and tuhu'e fermentation
trends, Scale-up and scale-down of industrial fermentation processes, Rapid fbrmentation
process development, Inclustrial applications.

Rel'erelrcc ltool<s:

Siluler, M. L. and 1(algi, F., Bioplocess Engineering l3asic Concepts, Prentics Ha1l,
Englewood Cliffs, N. J., 2002.
Schugerl, K. and 13elIgarclt, K. V., Bioreaotion Engineei'ing: Mocleling and Control,
Springer Verlag, Heiclelbelg, 2000.
Blanch H. W. and Clark D. S., Biochemical Engineering, I-rekkcr, 1996.
Doran P., Bioprocess Engineering Principles, Academic press, Neu,york, I995.
Bailey J.E., ancl Ollis D.F., Biochetlical Engineering Irundar-nentals, Seconcl Eclition,
McGrarv Ilill, New York, 1986.
Molecr.rlarBiology of the celi, ThirdEditior-r, B. Alberts, D. Bray, J. Lervis, M. Raft, K
Roberts, and J. D. Watson, Garland Publishing Inc, N.Y., 1994.

in BtS metting ol Stiencl' T'U a*&L$tnt?

1

2.

4.

5.

6.

Apgrort C

--^ ^t G^iaa^a-
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Detailed Content of the Syllabus
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1 RogerHarisonetal.,BioseparationsScienceanclEngineering,oxforclUniversityPless,
2003

Code: CP 902C I{ame: PoIYmer Science and Creclits: 4 M:rrhs 100

'f rrchnologY

Textbooks

l. Principles of Polymerization' G' Odian (Wiley' London' 2004)

z.PolymerSciencearrclTechriologyofPlasticsatrdRubber,P'Chosh,TataMcGrawHill,New

Historical development of polymers'

Basic concepts ancr cletinitions: monomer, polymer, origomer, repeating units' stnrct.trai rrnits'

i.*r".-"t r"lymerization' mo lecrllar weight'

Classification of polynrersl natulal'vs' synthetic, linear, branched, cross-linked, amorphous,

crystalline, tt-'t'-o"t' tht"'optu'tit' i'"-;;"ly*t'' 'o-polymer' 
fiber' plastics' elastomers'

Biopolyrners, natural polymer :rntl libers: proteins,-polYnucleotides, poiysaccharides, natrrrally

occnrring .torto*.rr, iltl.,iri ,"0 ,yntf].ti. f,iers, ce11'r1osics, non-cellrtlosics'

polymerizatiou mechanism: r*troclr;ctiou, chain polymerization, step polymerization' ionic and

coordination polymerization' ring-opening polymetization'

Tlrermal transitiorr in pulymer: introductiotr, the glass transition temperature, mo]ecrrlar

motion a,ci giass ,r*riii*, tlr.ori* or gi*, ,r.nsition ancl *tu"t""t"nt of the glass transition

temperature, thctors affecting grur, ,runini;;.;";t, tr" 
"vtttlline 

melting point and the

i;;.- affeeting the crystalline rnelting point'

polymer additives ancl reir-rforcements: introcluction, plasticizers, fillers and reinforQements'

alloys and blends, antioxicla'ts, tt.r-oi urro ut stabilizers' flarne-retardants' colorants' anti-

stlttic agcuts'

Mechanical properties of ilolyrrrers:. introcltlction, tnechanical test (stress-strain, creep, stress

relaxation, ,rvnon,i.'*"rrr.ri.^l ,",1 i;;;;; expe.iments)' stress-strain behavior of polymers'

deformation of sorid porymers, .rr..t, 
-ir 

,truciural and enr.ironmentar factors on mechanical

f rop.rri.*, polymer fracture bel-ravior'

polymer cregradation and the environrnent: thernral tlegraclatron, oxiclative and uv stabiiity'

chemical and 
'ydrolytic 

stability, .f-i-..'u of radiation' ""tr"noiegraclation' 
management of

plastics in tt-tt tn'j'or"""t (Lecyclin g' inc ineration' b iode gradation)'

De1hi,2000

feprou. irr Bts rntttins 

"ii:-'#'v#-pt1nt{
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3. Polytner Science by Gowarikar' Johan wiley and Sons 1986'

4,PrinciplesofPolymerScience,byBahadur.ancisastry,NarosaPirblishingHouse2002.

5'TextbookofPolymerScience,P'NayakanclS'Lenka,KaiyarliPublishers,1986.

6. polymer science and rechnorogy by J. R. Fried, Prentice-Half inc 1995'

.t.TextbookofpolynrerscienceandEngg.,Anill(rrnrarandGupta,tataMcGraw-Hill

Publishing co, Ltd' 1978'

g. pturtim Materials J' A' Blydson' Butterworth Scintific' 1990'

Reference bool<s

l.FunclatnentalsofPolyurers:RawMaterialstoFinishPt'oclucts,Karak,N',PHI,New

;::r:Lecria of polymer Science and Engineering, Bikales, N. overberger, c' G' Menges G''

WileY-Interscience' New York' 1989

3.EncyclopecliaofChemicalTechnology,othmer,I(',WileyJntgrscience,NewYork,l992

Codc: CP 903C Nure: I'Ieat antl Mass & Crcdits: 4 Marhs 100

'l rirns[er

Basics of heat transfer, modes of heat transfer ar-rc1 its defining equations' heat conduction

through plane wa11s, hol1or.v cylincler, hoiiow sphere and their three dimensional eq*ations'

combined modes of heat transter, criticar thickness or insr,rlation, t-rnite difference method fbr

steadyanclunsteadyconduction,heattranslerthroughextencledsurfaces,heattransferthrough

non-Newtonian fluids, concept of borndary layers, climensio'less numbers and their physical

significance, free ancl forcecl convection' Boiling heat transfer' heat exchangers and its types'

analogy of heat exclrangers, l-reat exchanger clesign, racliation lreat transfer, variotts radiation

laws, Angle factor oalculations, basics of mass transt-er' diffusion' convective mass translel"' mass

transfer trreories, influence of trubulence on heat *nct mass transl'er, mass transfer coeffecients'

ab sorption, distillation' humiclit'ication an c1 air conditionin g'

Text books

1. JP Hohnan: Heat Transfer' McGraw-Hill' New Yolk'

z. yunr,rs A, cengel : Fleat Tra,sfer - A practical Approach, McGraw-Hill' New York'

Agprortd in Bt$ rntlting ol $ritnce, t'U' tatltl6"t(lm#

^--- ^ar{ Chaifmant BFS of Science'
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1

3 M. NecatiOzisik: Bouncllry Value Problems of Heat Conduction; Dover PLrblications, Ner'v

York.

4. P. S. Ghoshdasticlar; Heat Transfer, oxford university Press, uI(.

5. Crank, J., ancl Park, G.S. (ecls.), Diffusion in Polymers, Academic Press, New York (1968)'

6. Richard G. Griskey, Mass Transfer in Polymer Systems, Springer

7. Kreith, F, Boehm R.F, Heat and Mass Transfer, CRC Press

B. Baehr HD, Stephan K, Fleat ancl Mass Transfet, Springer

Code: Cl' 904C Name: Ptth,mcr L'b Creclits: 2 N{arks:50

1. Purification of monomers/solvent by clistillation, crystallization of initiators, Free radical

polymerization of MMA, MA, AA using BPO/AIBN initiators'

Z. Syntliesis of phenol folmaldehyde (novolac and resole) resit-t, cross linking of

pheqolic resrn, synthesis of poly (ethylene/terephthalate), synlhssis of nylon-6,6.

3. Polymer end group an;rlysis, cletermination of intrinsic viscosity and viscosity-average

moleculat weight of a given polymer sample, deternrination of number average

moieor-rlar weight of a given polymer by vapor pfessure osmometry, determination of

molecular weight distribution by GPC.

1. Characterization of selected p"olymer sample by IR Spectrophotometer'

4. Deterprination of molecLrlar weight & poly clispersity index (PDI) of given resin using GPC.

2. Determination of moisture content of given sample. (Quantitative analysis)'

Textbool<s

1. purification of Laboratory Chemicals, Armarego, W,L.F. Char, C,L.L., Elsevier, Burlington,

2009.

2, Experip-retital Methocis in Irolymer Science, Tanaka, T,, Acaclemic Press, Fiorida, 2000.

3. Experiments in Polymer Science, Collins, E.A. Bares, J. Billmeyer, Jr., F'W,, (Wiley, New

York, 1973)

Rel'erence Books

1. Laboratory Preparation for Maoromolecular Chemistry, MaCal'[ery, E,M,, McGraw-Hill, New

ol $titnce, 1'\l' d3tsdlLLfl nJt
York, 197[)
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2. Methods of Polyrners Chemistry, Sorensen, W.R. Campbel1, T.W. Preparative, Wiley, Nerv

Yorl<, 1968)

3. Polyrner Chernistry: A PracticalApproach, Davis, F.J., Oxtbrd, London, 2004.

Code: CP 905C Name: Reaction Engineering Lab Credits: 2 Marks:50

Preparation and Sterilization of Industrial reactor Medium

1, Laboratory scale reactor operation and irroduct separation

2. Growth kinetics measul'ement through spectrophotometer

3. Reactor based production of organic acids from synthetic medium

4. Optimization of reactor process parameters

5, Productpreservation techniques

Text books

1) Biochemicai Engineering and Biotechnology, Ghasem D. Najafpour, Elsevier,

Amsterdam, The Netl"ierlands

2) Bioprocess Engineering Principles, Pauline M. Doran, Academic Press, Caiifornia.

Elsevier India Private Limited, New Delhi

3) Bioprocess Monitoring and Control,By Marie- Noelle Pons, Hanser Publishers New

York, USA

4) Biochemical Engineering By J.M. Lee, Prentice Hall, Englewoocl Cliffs, New Jersey

5) Biochemical Engineering, 2nd Edition, By S. Aiba, A.E, Humpi-rrey & N,F. Millis,

University of Tokyo Press, Japan

6) Biochemical Engineering Funciamentals 2nd Edition, By J.E, Bailey, D.F. Ollis, McGraw

Hill Book Company, New Delhi

lpprored in BFS neeling ol $cience, t,U, lateltitilruI
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Ilabus for ,le tives for { Sernester

Crcdits: 4 N{arhs: 100Code; CP906E Narnc: Ilubbcr Scicnce and

'I'cchnolog.v

Natural Rubber: sorlrce, isoiation and processurg of latex, varior.rs uatut'al rubber grades and

products, Chemistry of rubbel and rubber adclitives, Compounding and vttlcttnization

mechanism, chemistry of vulcanization, Degraclation and aging of rr"rbber, modification of rubber,

theory of r-ubber elasticity, Ilr"rbber reinfbrcement. Synthetic ntbbers: SBR, NBR, IR, iIR, CR,

EPR, EPDM, Hypalon, floroelastorners, silicones, Thermoplastics, elastomers, structure property

applications, Polyesters ancl ester rrethane or elher-urethene rr.tbbers, Rheometry and cttrometty,

assessment of curing/degree of cure, mbber additives, sulpher vulcanizatioll vs notl sulpher

i,ulcanization, colcl curing, Copolymer con-rposition cletermination through NMR, Details of tlie

following n-ibbel products: shoes, belting and hoses, cables, automobile tyres and tubes, etc.

l{clerences

1. Erman, B. Mark, J.E. Science and Technology o1'Rubber (Acaclemic Press, Florida, 2005).

2. EIRI Board, Technology of Rr"rbber & Rubbei' Goocls Indr.rstries (Engineers India Research

Institute, New Dell.ri, 2009),

3. Kothandaramar, B. Rubber Materials (Ane Boohs Pvt Ltd, New Delhi, 2008)'

Code: CP907E N*nre: Colloicls :lnr} {nterfucc Crcclits: 4 }tlar'lis: 100

Science

Basic concepts of colloids and interfaces; properties of colloidal dispersions, surfactants and

their properties; micelles, bilayers, vesicles and liquid crystals; surface and interfacial tension;

Young-Laplace equation; I(elvin equation; contact angle; intermolecular and surlace forces;

DLVO theory; adsorption at rntert.aces; characterization of solid surfaces; applications in

r0y0d in BtS mecting ol $cirnce,I'U' dattd/k'J"6lniJ"
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l
detergents, personal care ploclucts, pharmaceuticais, nanotechnology, and food' textile' paint

and petroleum indttstries'

Textbooks:

P. C. Hiemenz and R. Rajagopalan, Principles of Colloid and Surfhce Chemistry' Marcel Deld<er'

Ncw Yorl<, 1997.

J. C. Berg, An Introduction to Interfaces ancl Colloids: The Bridge to Nanoscience' world

Scientiflc, S ingaPore, 20 1 0'

P. Ghosh, Colloid and Intertace Science, PHI Lealning' New Delhi' 2009'

Cocltr: CP90BIi, I'i*me: FolYmerr f,tecycling & Credits: 4 Marl<s: 100

Uses

Sonrces of plastic waste and its management, separation methocls, primary & secondary recycling

methocls, ter:tiary and quatelnary lecycling, recycling methods of specific plastics (PVC' PET' PMMA'

HDPE,LDPE,PS),characteristicsandtypicalapplicatiorrsof.fewplastrctlaterials.

Text Books:

1. J Leiclner, Plastic Waste, MarcelDeldter

2. .l Agr"raclo& D serrano, Feeclstock Recycling of Plastic waste, Royal society of chemistry

3. B Hegberg, G Brenniman, Mixed Plastic Recycling Technology, Noyes Data corporation

4.LMantia,RecyclingofPlasticMaterials,CheurtecPublishing

5. Harper, Modern Plastics Handbook, McGraw-Hiil

zNsemester (6t)0 Marks)

Code: CPl001C Namc: Advancecl Fltricl !'lorv& Credits: 4 Marl<s: 100

IlheologY

Basic concepts ancl Fundr[rentals: Defination ancl properties of fluids, flr-rid as a contlnLILIm'

Langragian ancl Eulelian clescription, Velocrty ancl stress iiclcl, IrlLricl statics' FlLrid i(incnlatie s'

hpsrorer \n Br$ n**n*i,ilry-' ',W;XrT
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1

Governing Equations of lrluitl Motion: Reynolds transport theorem' l{"t*:.l1differential
forms of governing eqr-rations: mass, lrlomentum and en'ergy conservation equatious' Navier-

Stokes ccir'tations' Ettier' s eqr'tation' B ernoulli' s Eqr'iation'

Exact solutions of Navier-Stohes Equations: couette t'lows' Poiseuille flows' Fully developed

f'lows in non-circular cross-sections' Unsteacly flows' Creeping flows'

Laminar Boundarl' Layers: Bonudary layer equations' Bor'tndary layer thicltness' Boundary

layer on a flat ptu[, 
"si'rilarity soi.rtions, Integral tbr,-r o1' boundary layer eqrtations'

,tppro*i*ote Methocls, Flor'v separation' Entry flou'into a clttct

Tr-rrbulent Flolv: lntroduction, Fltlctuations and ti[re-averaging' General ecluations of turbulent

flow, Turbnlent boundary layer equation, Flat plate turbltlent bor'rndary layer' Turbr'rlent pipe

t-1ow, prancltl mixing t ypott]*rir, Trirb,,rlence mocleling, Free tur-bulent flows'

Rheometrl,: Introclitction, principles of viscometly, Rheometers ancl rhcometriciil proceclltLes,

Typical r.heological be1ravio,-rrs, pr.oblerns encor-rntt|ed in rheometr!, Non-standard techniques:

what can be done without a rheometer'

Tert boolis

l.Morrison,F'A.2001(Jnclerstanc{ingRheoLogy.NewYork:oxlordUniversityPress
2. Batchelor G.I! An Introcirtction to Fluid Dynatllics, cambridge university Press' 1983'

3. Fox W, Robert, McDonakl T. Alan, Introcluctiorl to Fluicl Mechanics' Fourth Edition' John

Wiley & Sons, 1995' o:--rr- rrr+i^- )
4. Frank M. Wirite, F.lrricl Meclranics, Tata McGraw.Hill, Singapore, Sixth Edition, 2008'

5. Barnes, H.A,, Hutton, J.F., walters, K.: An Introduction to Rheol0gy' Rheol0gy series' vol

3, Elsevier, 1989' F' lrgens: Compendium'

6.Birc1,R,B.,Armstrong,R,C'&Hassager'OlgsTDynamicsolPolymericLiquids'
New York: John WileY & Sons

Cocie: CP1002C IoJllr*e:PolyrnerCharacterizationCredits:4Marks:100
and Testing

Characterizationtests:TGA,DTA,DSC'TMA'XRD'SEM'AIIM'TEM'IR'NMR'GC'GPC
melt inclcx and viscositY

Approred in Bl$ mttting
tautlfudlmlI

Thermal :tncl electrical prtlperties: Heat deflection temperatut'e' vicat soltening tenlperatu'e'

therrnal concir-rcti'ity thermal expansion, brittleness temperatr;re - dielectric strength clieleotric

constaut, clissipation factor, resistance

Dean

rl $ciente, l'lJ'
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Meclranicalpropertiestttltlllarnmability:.lensile-tests,conrpressiveproperties,irnpact
properties, ,r.ror*utlori, rrJr,r.n"*, urr1u.lor,'..ristauce hardness tests - iucandesceuce resistance'

ignition propertles, o'r*t' t"Ot'"' surface btlrning characteristics'

opticalpropertiesantlarialyticaltests:Retr.aotiveindex,htnrinoustransmittance,haze,
density, water absoro;;, moisture *.rvrir, .i"u" nnulyris, crush ancl burst strength'

.aesti,g o[ foarn pr:rstics a*cl testi.g orga,izations: Foam prope,ties, r'igicl and flexible foatn -

testing metliocls

Text books

1'S.K.Nayak,S.N.Yadav,S'Molranty,FundatrtentalsofPlasticTesting,Springer,20l0.

2. vish* shah, Ha,ci book of plastics Testi,g ancl Fa*.re Anaiysis, 3rd Edition, John-willey

&Sons, New York, 2007'

3.B.Sivasankar,EngineeringChenristry,TataMcGraw-HillPirblislringCompanyLtd.,New

?.Jt;1lllthur, I. S. Bharaclwaj, Testing and Evaluation of plastics, Allied p*blishers pvt' Ltd''

)T ?;:'i;::; 
^ ^ 

AskaDsi<y, v,v. r(overica Experimental merhocls of polvmers, Mir

Pr,rblisher-s, Moscow, 1 998'

6' Iver, Mead aud Riley, Hancl book of Plastic test methods, Illith Pr'rblishers, New York, 1982.

Cocle: CP1003C Name: Polymer Characterization Credits: 2 Marks:S,

lab

Deternrination of melt flow inclex (MFI) of given sample'

c,ring crraracteristic stuclies of differe't nrbbers ,sing clifferent compo*ncling ingreclient by

Z

4

5

r hgctt-tlete r

Tirermal analysis of polymers by DSC' TGA' DMA'

Study rheological properties of polymers by rheometer'

Deternrirration of stress-strain profile of polynrers, detelmination of tensile strength,

modulr;s ancl e longation at break of selectecl thermoplastics and natural rubber'

cletermination of impact strength' clielectric cdnstant'

St\tntt' 1'\}' tatrttl-t-{itmJ.I

lgqrort{ in Bl$ rrrt*\ng 11
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I

1. Moclern Technology of Plastic & Polymer Processing Inclustries' NIIR Board' National

Institute of Industrial Research, New Delhi, 2007)

Rel'erence Books

1. Polymer Testing, GrelLmann, W' Seidler' S

Cincinnati, 2007.

Aitstadt, V., Hanser Gardner PUBNS'

Detailed llabus for electivcs r 2a Scrneg er

Corle: Cl'1004E i*iame: Poh'tnc'rI'roctrssing Crrrdits: 3 N'[arl<-s: 100

BasicConceptofComporrnclingandProcessing'ClassificationandtypeofAdditiveforPlastics:

antioxidants, right stabilizer.s, uv stabilizers, hrbricants ancl rerative ar-rxiliaries, processing aids,

impact modifiers, flame retarciance, fi11ers, croslinking agents, antistatic agents' stabilizers and

prasticizers. Rheorogy of porymer- ,-rert. Mixirg pl.ocess: distrib,tive mixing, dispersive mixing

and mixing devices. Molding: injection molding, Exttttslon molcling' compression molding'

transfer molding, reaction injection molding (RIM) , botv molcling, rotational molding' film

extrusion, pultrusion, calendaring, castit-tg, Coating, foarning' forming laminates' Fiber

technology anci processing: definition of textlle tefms, properties of textile fibers (electric'

mechanical and tabric properties). Fiber spinning: melt spinning, dry spinning, ancl wet

spinning. Fiber after treatnrents scotiring, lubrication, sizing, rlyeing, finishing' E1:rstomers

technology and processing: compounding ancl elastomers properties, vulcanization: chemistry

of vulcanization, sulfur vr,tlcanization, physical aspects of vulcanization' Reinforcemetlt' types of

fillcrs. carbou black.

1[extboolis

1. Plastics Engineering by 11' J' Crawford, Pergamotl Press 1989'

?,, Understandirrg Con-ipounding, R. H. wildi and Maier, Flanser Ptrblisher Inc, i 998

Approvtd in BFS meeting ol $ciclrct, LU' rlattdJltfi $tf
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l
3. Fundarnentalof porymer processing, s. Miclclreman, Houghton Mifflin co,rpany' 1997'

4, Polymer Processing Fundamentals' Osswald' A' Tin-i' Hanser Publishers' 1998'

5.CompositeMaterialHandbook'M'M'schwartz'McGraw-HillCompany'1984'

6.PrinciplesofPolymerProcessing'Tadmor'Z'Gogos'G'G''Wiley'NewYork'2006'
'T.PolynrerProcessEngineering'Grulke'E"A''PTRPrenticeHall'EaglewoodChiffs'New

JerseY, 1994'

Reference books

3. Advances in PolYmer Processtng

Boca Raton,200l '

Macro to Nano Scales, Thonras' S' Yang' W'' CRC press'

4. Principles of Polymer Erlgineertng' Mcctum, N'G. Buckley' C'P Bucknell' C'P' Oxford

Engineering Press, Oxforcl' London' i98E

Rheology and Plocessing of Polymeric Materials: Po lytner llheoiogy, Han, C'D'' Oxfoi'd

6 UnivelsitY Press, New Delhi' 2006

Code; CP1005E Ntlnc: !'luitlization lingincorirg Creclits: 3 N"Iarhs: 100

I'troduction to t-lr"riclization, types of fluidization, fluidized becl behavior'rr stridy' solid transpotl

in flr.ridizecl bed, heat and mass transf-er in fr,iclizecl becr, semi-ruidization principles' i,dustrial

applicationsoffluidization,designofflrriclizedbedleactor,ConceptofRTD,Rasicdesign

principles for Frr,ricrizerl bed reactor, nse of flr.ridizeci bed reactors in porymer incl*stries (catalytic

oletj, polymerization, polymerizatio' reaction of ethylene ancl propylene etc')' Fr'idized Bed

Dryer (FBD)- Intr:odnction, aclvantages ancl limitatior-is of FBD' mathematical moclels' effect of

operating palameters of FBD' clesign procedure of FBD'

Text Books:

1. Ku.r-ri&Levenspiel: Fluidization Engineering, Elsevier Publicatiol.ts'

2.W'C'Yang:Hanclboolroffltliclizationanclfltriclparticlesystenrs,MarcelDekker,NewYork.

J.FDavidson,D.Harrison;FluiclizedParticles,CambridgeUniversityPtess,Cambridge

Code: CP1005E Name: Biomatprials Credits: 3 Marks: 100

trs0 itr BtS nreetirr$ {t $citttle' t.u, date{Ll-..tfJ1f-;l7
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Introduction to Biomateriarsconcept of biomaterials, need for biomaterials for nses in,-redicine

a[<1 scientitrc reseaLch, basic properties, clilLical significance' ]Jisinf-ection and sterilisation of

biomaterials. Biocompatibility, Broceramics:structure ancl Synthesis' Properties and

Characterization of Biomaterials,Impiants ancl merlical devlces; Dcterioration of biomaterials'

Natura,y occurring poly*rer Biomaterials, Metalllic biomaterials and their application,

Biomaterials for l'issue )Sngineering, other important Issues ancl Future cl-iallenges irl

biomatcrial engineering.

Text Books:

H.Boenig, Fundamentals of Plasma chemistry ancl Tehnology, 'Iechnomic Publishing co'inc'

Lancaster Basel, 1990'

Flench L LEthriclgc E.C. Biomaterials, an interfacial approach, Academic press 1982

Practical surface Analysis, 2- eclition, Eclitecl by D.Briggs, M'P'Seah' J'wiley& Sons Ltd' 1990'

Bio,raterials Scie.ce, An Intocluction to Materials in medicine' Ecls' B' D' Ratner a*cl A' S'

Hoffman, Academic Press, New York, 1996'

Plasma-surface moditication of biomaterials, P'I('Chua, J'Y'Chena' L'P'Wanga' N'Huang'

Elsevier Science B'V, 2002'

Apgrored in BtS mteting rl Scitncl, 1,tJ, Oattdllt$inj?
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Date: 8/1/1 8
To,

The Dean (Science),

Tripr-rra UniversitY, Agartala

Subject: llecluesfing to sertd us the npprovecl copy of tttll't BPGS proceeclings of Dept' of

Ciemical and Polynter Engineering' Tripuru University

Respected Sir'

The department of Chemical and Polymer Engineering at Tripura University conducted

its 1,,Brytting on 7t1, March 2017 (Tr-resday) at 1 PM in the chamber of the Head of the

depailment of chemical ancl Polymer Et]gilreering. The details of the agendas discr-rssed in that

meeti,g ancr was iater taken in the 2nd meeting of trre 2''d Boarcr of FacLrlty of Studies of Science

(5tr, Meetir]g of BFS) held on i 4.09.2016 in the conference Hall, Tripura University at 1 '30 p'm

where it rvas provisionally considerecl and recommencled to the Acadernic council for approval'

we tl-rerefore recluest yotl l<ir-rdly send lts the approvecl copy of the 1't BPGS proceedings'

Acopyofthel'tBPGSploceedingsisattachedrviththisletter.

Yours FaithfLrilY,

F

\'
0\ 10

"drtr\.s*
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NJ

Harjeet Nath

Assistant Professor

Dept. of Chemical and Polymer Engineering

Tripura University (A Central University)

Dr Sacl.rin Bhalaclliare

Assistartt Prof,essor

Dept. of Chemical and Polymer Engineering

Tripr-rra University (A Central University)
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