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POLYMER CHEMISTRY

Time Allotted: 2 Hours Full Marks: 40

The figures in the margin indicate full marks. e JIT F4E F 7‘737/;7 ot e
Candidates should answer in their own words AT AT SIFIT U ST AT T4

and adhere to the word limit as practicable. Gag P
All symbols are of usual significance.

Answer any three questions taking one from the each Group

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

1. (a) ‘All polymers are macromolecule but all macromolecules are not polymer’. 2
Explain with example.

S8 AR CFICRIRCH 5@ Ju8 SOIeHfAfeeent siferra == 1 Tz
frca g vt

(b) Write the [IUPAC name for Polystyrene or Polyacrylonitrile. 1
Polystyrene %4l Polyacrylonitrile-43 &= JUPAC AN @R

(c) What is degree of polymerization? Derive an expression for p (extent of 1+4
reaction) for a system with a functionality f and show that when average
degree of polymerization (D,) goes to infinity, p=2/f1.

sAfrraEce o &5 2 @36 BiEe™ &= functionality f-49 A p (RfEFwE
%) -a7 Fe2elf Ffa s @R A Ap=2/f, T ARSI oG O

(D,) TSR T

(d) Depict a free radical mode of addition polymerization of isoprene. 3
SR e AR e I e 7Eei bide st

(e) Give examples of any two commonly used initiators in free radical 2

polymerization.

TG TAF ~TIAIREHI RS JIZ© @-CRIeT 40 initiator-ad Tuizgel e |

(f) On which factors extent of crystallization in a polymer depends? 3
azfh ~fEmiEs wheer A @ FrielE Soir e 3 ¢
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2. (a) Briefly discuss the ‘Emulsion Polymerization’ techniques. What are the
advantages and disadvantages of this techniques over other techniques?
G AfFTRIEE e FRCR SIS I S e
e @3 (FiafEa i @R wpjfRelef o

(b) Write down the structure of isotactic and syndiotactic polypropylene (PP).
Which one is optically active and why?

wEETehe «d Feeiels s (PP)-49 s AN @7 S0 (D
weAfbaifer Ay aR & ¢

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

W *fea “fRcefrre Mz sEmize AfwE o, ol @32 aRE elferaidl
@4, o Y N

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

frefie sfmmelm SsrEEe @l

(i) Polypropylene
sffecatifsifer

(i) Styrene-acrylonitrile copolymer (SAN)
FHI3R-SifECEIRaRE -2 (SAN)

(iii) Polyvinyl chloride (PVC)
sifsfenizs @RS (PVC)

(iv) Teflon.

- e

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

*[Ble AT 1S 2 Y6 Grizdel 6|

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

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

SifEaIEd Sl oo R rafod o 1| @ wlery 1 9

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

Hero! ARSIl Tl ARG SR e Freid e F21 T ©f AEHD F

(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.
sifEnaBiim (PP) O% WAred R (HDPE) (te Frelfweia o o
wiel, SIE @R SHOS-G7 e, Afre @ S FOH ¢ e R @7 AfEF o
HDPE-4% o THed | (3 @it 27, ©f feead el

2
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(d) Calculate weight average molecular weight (A,) for a system containing 3
equal number of particles with molecular weights 10,000 and 20,000.

HRE ©4 30,000 € 30,000-93 GFH AfFTEE AR T AT el TgE
sfferiafos e oie Wl eom (37,) ffa aan)

4. (a) 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.

a3 AT T 0.4 GUE At 1x10° SR S @k 0.6 G BARA
2x10° MR R W i) TG M, &R M, o= @

(b) What is polydispersity index? Give an example where its value is 1. 2
Polydispersity index & ? @b Swizad ws @ity @3 W51

(c) 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.

4 ~HfETITER 2P Foirea Siviwia e RS Yo oY og T T S
ST 1A I WLF T3¢ e

(d) What is the “glass transition temperature” of a polymer? 2

«2f “HfeTICER 2 Feiten wiommEr R o

GROUP-C
(Units-8 and 9)
5. (a) What is solubility parameter (J)? Styrene-butadiene copolymer (6=16.5) is 2+2

insoluble in pentane (J =14.5) and ethyl acetate (§=18.5), but soluble ina 1:1
mixture of the two. Explain.

gyl A (5) & ¢ DRfAE-REbeRA @ (5=16.5) 57 (5=14.5)
3R 3 SBIES (& =18.5) TIACe w1 6% ed 1:1 fRiwed w1 3 3

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

foie5e - 76 siferaces e, o1, tafiE @ IR @
(i)  High density polyethylene (HDPE)
% wecga Al (HDPE)
(i) Nylon 6
I 6
(iii) Polyvinyl chloride (PVC)
siferfeizs @RS (PVC)
(iv) Polymethylmethacrylate (PMMA).
A IZEIAIEIRETE (PMMA) |

5256 ' . 3 Turn Over

P U2



| CBCS/B.Sc./Programme/5th Sem./CEMGDSE01T/2022-23
t
I

at takes place when mixing 10 g of toluene with 4

6. (a) Determine the entropy chénge th
h M, =100,000 g/mol. Assume the volume of a

10 g of a polystyrene sample wit
monomer is approximately the same as a solvent molecule.

Molar mass of toluene = 92 g/mol, molar mass of styrene = 104 g/mol.
R =8.314 J/(K mol).

PR e fieeiel @ 79 10 ¢ 593, 10 ¢ sifarBiaRtaa (M, =100,000 g/mol)
AL G 21 4CA A, eﬁmwmmmamnmw

W = 92 g/mol, FiEfCE W o7 = 104 g/mol. R=8.314 J/(K mol)!

(b) Give two examples of conducting polymer with structure. How does a 2+2
conducting polymer conduct electricity?
515z 46 conducting #fEwicad Twrzgd we | Conducting eI o ofes
ez F0A ¢

(c) What are polycarbonates? How can you preparc a polycarbonate using 2+2

bisphenol-A with diphenylcarbonate?

Afericdi ® 9 I bisphenol-A € diphenylearbonate .
AAPICD 2ES T 9
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