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WEST BENGAL STATE UNIVERSITY
B.Sc. Programme Sth Semester Examination, 2022-23

CEMGDSEO01T-CHEMISTRY (DSE1)

POLYMER CHEMISTRY

Time Allotted: 2 Hours Full Marks: 40
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The figures in the margin indicate full marks. ENEF 7INE YZ RINo 5 A=l
A = = = ~ [ .
Candidates should answer in their own words RIFIRIS] i90ER SIRIT I/ 587 577518 500

and adiere to the word limit as practicable. ) CES TSR
All symbols are of usual significance.

Answer any three questions taking one from the each Group

GROUP-A
(Units-1,2,3 & 4) -

o

1. (a) “All polymers are macromolecule but all macromolecules are not polymer’.

Explain with example.
AT SR IEEEeen T TN IEEEReT A W SAd
[EERIsIRC el

(b) Write the [UPAC name for Polystyrene or Polyacrylonitrile. 1
Polystyrene ®<3I Polyacrylonitrile-9% & [UPAC =i @&l

(c) What is degree of polymerization? Derive an expression for p (extent of 1+4
reaction) for a system with a functionality 7 and show that when average
degree of polymerization (D) goes to infinity, p=2/f.
ARERrE Bl & ¢ @ BeSeR 9 functionality £-<3 R p (Riva
&)~z Ao el Sl @R (Rle @ p =2/ f , T AR 5T S
(D,) SHwEE AR
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(d) Depict a free radical mode of addition polvmerization of isoprene.
SREIARS AR ARG 16 T 2500 Bide =@
(e) Give examples of any two commonly used initiators in free radical 2
polymerization. ‘
T T AR TSR ST G- T initiator-a3 Stz Al
() On which factors extent of crystallization in a polymer depends?
3 R e s I TRAsks o1 fisa 3 9
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2. () Bricfly discuss the ‘Emulsion Polymerization® technicques. .Whatr arc the
advantages and disadvantages of this techniques over other techniques?

W ARG @l kRl WiEAlsAl TR S [FEelE
AN @ (e R e wiRuef § 9 9

(b) Write down the structure of isotactic and syndiotactic polypropylene (PP).
Which one is optically active and why?
TIHNFOF @R HRTwhT AP (PP)-93 %97 @l a7 ey @D
TATIN WY @R @9 9

(¢) Nylon polyamide polymers are crystalline, resistant to heat and solvents —
Explain in view of molecular forces. '

SRS AT ~ifRefre Tz «EmiRe siFmE s, o R aRe efE
(S, Of I T

(d) Write down the structure of the following polymers:

fFmRe AfEmmefn sswree @t

(1) Polypropylene
sifecaifAfem

(i) Styrene-acrylonitrile copolymer (SAN)
IR E-SIEFCTIREIZE 2-siFmin (SAN)

(iii) Polyvinyl chloride (PVC)
sifEifenigs @RiEs (PVC)

(iv) Teflon. '
OFe|

(e) What is chain transfer agent? Give two examples.

“[eleT FEs 16 9 7fo Sriggd wie)

GROUP-B
(Units-5, 6, 7)

3. (2) Draw the ‘Molecular Weight Distribution (MWD}’ curve of polymers. What is
~ its'significance?

Wmmﬁamﬁmmﬁawmmamﬁ%?

(b) Discuss how to determine the molecular weight of a polymer by viscosity
measurement.

mvrﬁwmoﬁﬂmwﬁwmmﬁcﬁwwwwwm

(c) Polypropylene (PP) is inherently less stable than high density polyethylene
(HDPE) to heat, light and oxidative attack although it is more rigid, stiff and of
higher mechanical properties than HDPE. Explain why.

el (PP) O wew #ifRie (HDPE) (/% FreiRreis ov o)
Ol SIET g% SRebe-an e, Tfve off siEte FE ¢ e @ @7 e f
HDPE-% GomI ©hwed | < aff 23, o) Reaet w7
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(d) Calculate weight average molecular weight (M,) for a system containing 3
equal number of particles with molecular weights 10,000 and 20,000.
RE €3 vo,000 @ L0.000-83 @2fd S WAL AT RAF Al WA
SfFiie e ow wRe eaw (17,) R

4 (@) A sample of a polymer contains 0.4 mole fraction of molecules of molar mass, 3

M =1x10% and 0.6 mole fraction of molecules of molar mass, M =2x10°,
Calculate M, and M, for the sample.
I SR TER 0.4 @5 o 1x10° WRT @ Gk 0.6 Gl @Ak
2X10° SRS S e Wity I M, @R M,, Al )

(b) What is polydispersity index? Give an example where its value is 1. 2
Polydispersity index f& p «3f6 Srizgd w8 (@A 99 T S|

() Explain the free volume theory in connection with the glass transition 3+2
temperature of a polymer. Write down the WLF equation explaining the terms
involved.
T AFRIER 2 weied sisia i TR JE SfFey oy il FEl wiee
A I FE@ WLF 09 Tt

(d) What is the “glass transition temperature” of a polymer? 2
T ARG I T olAwigl? i 9

GROUP-C
(Units-8 and 9)
5. (a) What is solubility parameter (J)? Styrene-butadiene copolymer (J=16.5) is 2+2

insoluble in pentane (J =14.5) and ethyl acetate (6 =18.5), but soluble ina 1:1
mixture of the two. Explain.
TRyl IS () ¢ FDRRT-REHTRT @isfemE (6=16.5) ity (§=14.5)
3% 2 SIFICEE (5=18.5) TIRCe i | 56 etad 1:1 Rl w0 et

(b) Give the preparation, structure, properties and uses of any fwo of the following 4+4

polymers.
57 -1l 75 “Afermics aefe, 15w, [l e 39R e
(i)  High density polyethylene (HDPE)
% @i A1 (HDPE)
(i) Nylon 6
LA 6
(iii) - Polyvinyl chloride (PVC)
“AfFeniZ A (PVC)
(iv) Polymethylmethacrylate (PMMA).
A RAIZATIFZES (PMMA) |
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mixing 10 g of toluene with

: ! ; N
6. () Determine the entropy change that takes place whet the volume of a

. ssume
10 g of a polystyrene sample with A, =100,000 g/mol. Ass

monomer is approximately the same as a solvent molecule. R
92 g/mol, molar mass of styrene =

Molar mass of toluene =
R =38.314 J/(K mol).

_ I
T AR Feee e T 10 g Boge, 10 g ARFBIRRC (M, =100,000 iﬁ;;
SR GGl Q1 A, G NG SRS el Gk Sigd e | IR

©F =92 g/mol, FRRTT W ©7 = 104 g/mol. R =8.314 J/(K mol) | 5
2+

(b) Give two examples of conducting polymer with structure. How does a
conducting polymer conduct electricity?

5972 5 conducting IR Szl e Conducting “fFra RFei ©fde
AR T 9

(c) What are polycarbonates? How can you prepare a polycarbonate using
bisphenol-A with diphenylcarbonate?
ARl o e bisphenol-A '@ diphenylcarbonate IR T
AT 2Fe T3 9

2+2
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