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Abstract 
 

  Electroluminescent devices based on small organic molecules are of considerable 

interest owing to their attractive characteristics and potentials to flat panel displays.  

However, small molecules have some potential weaknesses such as low impact 

strength, thermal stability, inter-diffusion of molecules, thermal induced 

re-crystallization and the requirement of vacuum evaporation for thin film deposition.  

On the contrary, conductive polymers have high dimensional strength and can form 

uniform thin film on large substrates and curved surfaces using low cost solvent-based 

coating technique which are the advantages for EL applications.  As a result, several 

series (Series I-V) of soluble, conductive and luminescent side-chain copolymers 

were synthesized for electroluminescence applications in this thesis. 

  In chapter 2, the copolymers poly(4MeO1NPA-co-4VBSNa) at different molar feed 

ratios were prepared and characterized.  Such copolymers were self-doped by 

converting the sodium salt to the acid form poly(4MeO1NPA-co-4VBSH) (Series I) 

and can be used as hole injection layer for OLED applications.  The acid form 

copolymers were found to have high molecular weights (above 70000) and their glass 

transition temperatures were found between 158oC and 176oC.  For the device 

ITO/self-doped copolymer/Alq3/Ca/Al, poly(4MeO1NPA-co-4VBSH)95:5 shown a 

maximum luminance at 420cd/m2 and a maximum current efficiency at 0.083 Cd/A.  
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In chapter 3, three copolymers series: poly(4MeO1NPA-co-1py) (Series II), 

poly(1NPA-co-1py) (Series III) and poly(4MeOKPA-co-1py) (Series IV) were 

synthesized successfully at 7:3, 5:5, 3:7 and 1:9 moles feed ratios using free radical 

copolymerization and were applied for OLED applications.  These copolymers are 

soluble in common organic solvents (e.g. THF, CHCl3 etc) with high molecular 

weight (15000-85000) and high glass transition temperature (171-238oC).  

Formation of excimers was observed in the copolymers indicated with a red-shift in 

the PL emission wavelength.  It was found that the formation of excimers was 

related to the pyrene configuration in the copolymers.  Through experimental 

observation of the PL spectra, poly(4MeOKPA-co-1py) was suggested to be more 

random but poly(1NPA-co-1py) and poly(4MeO1NPA-co-1py) were suggested to be 

more alternative.  For OLED applications, single-layer devices with configuration 

ITO/PEDOT:PSS/copolymers/Ca/Al were fabricated.  Poly(4MeO1NPA-co-1py) 

shown a sky blue to bluish-green EL (464-484 nm), while both poly(1NPA-co-1py) 

and poly(4MeOKPA-co-1py) have bluish-green EL at around 490nm and 480nm to 

500nm respectively.  Similarly, poly(1py) shown a bluish green EL (496nm) with a 

highest luminance at 3207 cd/m2 and current efficiency at 1.74 cd/A. 

In chapter 4, 4MeO1NPA was copolymerized with a surfactant AABE to form an 

amphiphilic copolymer poly(4MeO1NPA-co-AABE) (Series V).  Such amphiphilic 
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copolymers were successful in preparing nanoparticles in an aqueous medium.  SEM 

was used to study the size, shape and distribution of the nanoparticles.  SEM 

revealed that the amphiphilic copolymers aggregated into spherical micelle-like 

structures in the aqueous phase.  The nanoparticles were found having diameters 

between 85nm and 460nm prepared from a 1000 ppm polymer solution.  Besides, it 

was suggested that the size of the nanoparticles are related to the molecular weight 

and polydispersity of the copolymers.  
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