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Objectives

1.Shape of the polymer structure2.polymer structure In
solution

3.Size of the polymer
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Why shirt to be iron
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Polymer is in random coil structure
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Other types of polymer structure
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lassi!cation by hain structure "moleculararchitecture#$inear
chains%a polymer consistin& of a sin&le continuous chainof
repeat units'ranched chains%a polymer that includes side chains of
repeatunits connectin& onto the main chain of repeat units(yper
branched polymerconsist of a constitutional repeatin&unit
includin& a branchin& &roupsross lin)ed polymer%a
polymer that includes interconnections

bet*een chains+et *or) polymer%a cross lin)ed polymer that
includesnumerous interconnections bet*een chains

$inear 'ranched ross,lin)ed +et*or)

-irection of increasin& stren&th
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O/O0

Shape of polymer

nderstand the polymer shape

coil structure

nd other types 4andom coil

5olded chain

(eli6

4andom coil

Spa&hetti structure

5rin&ed micelle
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ctivity

Su&ar7salt in *ater

P8 1&m in 9: ml *ater

Observation

;uestion

Why P8 does not dissolve immediatelyin *ater li)e su&ar the
molecules are *ellseparated on avera&e ,? no interactions
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ctivity

0easure the len&th of lon& chain0easure the len&th
of polymer chain"use thread#
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For linear polymer

/he s@uare root of the mean,s@uare end,

to,end distance of a linear polymerchain avera&ed over all
conformationsof the chain. 5or a freely jointed chainconsistin&
of + se&ments each of len&th

$> it is &iven by%

/he subscript zero is used to indicateunperturbed dimensions
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For branched polymer

radius of gyration "avera&edistance of a chain se&ment
from thecentre of mass of the coil#%


	
7/26/2019 2 Care Size and Shape

17/20

Theta or Flory solvents

When the polymer as unperturbeddimensions. has no interaction
*ith the

solvent molecules> it ac@uires *hat are)no*n the solvents in
*hich the arecallpolymer coil ac@uires unperturbeddimensions ed
theta or 5lory solvents

Theta or Flory temperature /he temperature at *hich the
polymermolecules are just held in solutionor are heldat the
threshold of precipitation is calledtheta temperature75lory
temperature
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O/O0S1. Will be able to !nd the size of the polymerFor linear
polymer rms end,to,end distance "avera&e separation

bet*een chain ends#%

For branched polymer radius of &yration "avera&e
distance of a chain

se&ment from the centre of mass of the coil#

2. Will be able to de!ne the /heta solvent and/heta
temperature
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Solution Properties of Polymers

I. IntroductionII. Solubility Parameter (Cohesive Energy
ensity!

Polymer solvent interaction parameter

III. "hermodynamics of Polymer Solutions

#. Ideal Solution

$. %i&uid %attice "heory ('lory)uggins "heory!

*. Entropy of +i,ing-. )eat and 'ree Energy of +i,ing

I. $inary phase diagram predicted by 'lory)uggins theory/

*. %SC"

- 0SC"

. demi,ing processes

1ucleation and growth Spinodal decomposition

I. Conformations of Polymer Chains on Solution

#. EndtoEnd imensions

$. "he 'reely 2ointed Chain
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