
 

 preventing the polymer chains from packing together closely 

 expecting to be softer and more flexible, when actually atactic PVC is quite rigid due to 

the chlorine atoms being more electronegative than the carbon atoms and so it obtains a 

partial negative charge ( -) whilst the carbon has a partial positive charge ( +). This results 

in a dipole-dipole interaction = strength and rigidity. 

 

4. Termination 

The reaction terminates when  

(a) two free radicals react with each other and cancel each other out 

(b) reaction with an impurity 

(c) induced termination by quenching 
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b. Large e.g. sodium polystyrenesulfonate: Affect conductivity and structural properties too. Also, 

affects material properties more dramatically and can increase density. Large dopants are more 

integrated into the polymer and won’t leach out over time or with electrical stimulus = polymer has 

greater electrochemical stability   

 

 

P-DOPING:  

 A popular dopant is iodine (I2) which removes electrons to form I3
-, but other halogens are commonly 

used due to their ability to easily remove or add electrons. The process… 

  
  

 

Iodine molecule I2  I3- 

 

 A gap has been created within the polymer backbone which allows the lonely electron, now dissociated 

from the double bond, to move. This results in the double bond successively moving along the polymer 

backbone and a charge begins to flow. The positive charge is fixed by electrostatic attraction to the 

iodide ion and is unable to move so readily.  

 N-DOPING: 

 Achieved by partial reduction of the pi-system backbone – dopant adds electron to the system. N-doping 

can be carried out chemically using sodium naphthalide or n-butyl lithium in hexane.  

  

Advantages of doping: 

 Most polymers in natural state are either insulators or semi-

conductors… When subject to doping, the conductivity values are 

comparable to metals such as silver and copper! 

These conducting polymers are also 

 More accessible  

 Light weight 

 Better resistance to pH and temperature, therefore, unlikely to 

undergo degradation 

 Good biocompatibility 

 Ability to form networks and carrier molecules 

 

(YouTube link on slide 28) 
  

An electron is attracted by the iodine molecule, leaving 
behind a positively charged polyacetylene molecule 
which is called a “Polaron” or “Radical Cation” 
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