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ABSTRACT 

The synthesis of core-shell polymers by means of an emulsion process where polymerization 

conditions are controlled has gained importance in the coatings industry as they strive to 

synthesize superior paints. 

 

As the morphology of the latex particles and the interface between two components can 

sensitively change the macroscopic properties of materials over a wide range , it is important 

to fully investigate the particle morphology.  Many deviations from the idealistic core-shell 

structure are possible:  

Fluorescence techniques are in widespread use as a means of characterizing polymer systems 

and fluorescence quenching techniques have been used in the study of emulsion 

polymerization and latex characterization.
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9-vinyl anthracene (energy acceptor) and 2-vinyl naphthalene (energy donor) were 

incorporated into the core and the shell respectively by means of co-polymerization, as a 

means of fluorescence labeling.  Polymerization conditions that were varied included 

temperature, emulsifier concentration, degree of crosslinking, reaction time, monomer type 

and mode of addition. 



Fluorescence non-radiative energy transfer is a distance dependant interaction between the 

electronic excited states of two dye molecules.  By the energy transfer that is observed and by 

the use of different models pertaining to concentration profile, deductions can be made 

concerning the morphological structure of the particle. 

Good incorporation of the fluorescence monomers into the latex particles was achieved but 

the goal of full incorporation is yet to be achieved due to the difficulties associated with the 

transfer of exotic molecules through the water phase in emulsion polymerization which 

compounds the difficulty of reactivity ratios.  Partial incorporation will lead to non-radiative 

energy transfer occuring at sites other than the core-shell interface. Self-synthesis or a change 

in polymerization medium is necessary for the above problem to be overcome. 

Time resolved anisotropy measurements can be used on the synthesized particles to 

selectively excite chromophoric groups in a plane and by monitoring their reorientation 

deductions can be made about the local viscosity (reorientation of the chromophore is linked 

to the movement of the polymer chain or segements
2
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