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ABSTRACT 

 

Polystyrene was functionalized to synthesize random copolymers with controlled 

monomer sequence distribution.  The blockiness of the resulting copolymers can be 

controlled via the temperature of reaction, with a high temperature reaction resulting in a 

“truly random” copolymer, and a low temperature reaction resulting in a “random 

blocky” copolymer.  Methods including gel-permeation chromatography, interaction 

chromatography, dynamic light scattering, adsorption measurements, differential 

scanning calorimetry, and cloud point measurements were employed to determine 

differences between these two types of random copolymers.  Two different chemical 

systems will be discussed:  the brominated polystyrene system and the borylated 

polystyrene system.  The results of these analyses clearly support that these two different 

types of random copolymers are chemically different from each other.   
The first part of this thesis will discuss the brominated polystyrene system.  Several 

techniques are employed in order to determine the differences between these two types 

of random copolymers.  In particular, interaction chromatography shows the chemical 

composition distribution of random blocky copolymers is narrower than that of the 

corresponding truly random copolymers of the same mole fraction of bromine.  Also, the 

ΔHo per segment is shown to be larger for the random blocky than the truly random 

samples due to a phenomenon called cooperative adsorption. 

In the next chapter, a new chemical system is introduced:  the borylated polystyrene 

system.  In this system, the reaction increases the solubility of the polystyrene segments, 

eliminating the possibility of “chain inversion,” a major concern for the brominated 

polystyrene system.  Similar characterization methods are used in this chemical system 

as were used in the brominated polystyrene system.  Also in this chapter, a new method 

for controlling blockiness is investigated, where the semicrystalline nature of isotactic 

polystyrene (iPS) is exploited to control the blockiness of the resulting copolymers. 

Lastly, the copolymers are tested for their ability to adsorb to a bare silica surface.  

Using the concept of surface excess, the random blocky and truly random copolymers 

are compared and contrasted to each other directly, with the random blocky samples 

continuously adsorbing more effectively.  The data also shows that higher mole fraction 
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of each functional group results in more adsorption, as pure polystyrene does not adsorb 

in this particular system.  Finally, the two chemical systems are directly compared for 

adsorption properties, and the borylated system is shown to adsorb much more 

effectively than the brominated system.  Pore size effects are also investigated. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


