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ABSTRACT 

Polycarbosilanes(PCS’s) and their graft copolymers with poly(methyl methacrylate) 

(PMMA) were prepared, which are of interest for potential uses in the areas of nanoporous 

polymer and ceramic materials. Polycarbosilanes having tolyl groups in the side chain were 

prepared by platinum-catalyzed ring-opening polymerization. The tolyl-substituted PCS polymer 

was partially brominated to introduce active sites for a coupling reaction. Using “graft onto” 

methods, PCS-g-PMMA copolymers were prepared by a coupling reaction between the partially 

brominated PCS and the living PMMA anion to have a better control over the size of the side 

chain grafts than the “graft from” method. 

The low % bromination of PCS and the use of excess PMMA anion during the coupling 

reaction leave PCS and PMMA homopolymers in the PCS-g-PMMA copolymer final product. 

Using the adsorption-based HPLC technique, the PCS-g-PMMA copolymers were purified from 

PCS and PMMA homopolymer contamination on a C18 column with methylene 

chloride/acetonitrile eluents. Also, the purified PCS-g-PMMA was further fractionated according 

to chemical composition. The wt% of PMMA of the further fractionated copolymers was 

changed from 14wt% to 33wt%. 

The effect of the molecular weight of the grafts was investigated using PCS(169k)-g-

PMMA(12k) and PCS(454k)-g-PMMA(8k) copolymers which were purified only by 

precipitation from hot methanol. From the SAXS results, the domain spacing of PCS(169k)-g-

PMMA(12k) in the phase-separated copolymer was larger than that of PCS(454k)-g-PMMA(8k) 

even though the molecular weight of the backbone is similar. This SAXS result, the DSC results 

of the PCS-g-PMMA copolymers depending on the molecular weight of the PMMA grafts, and 

the theoretical results for the phase diagram of the linear diblock copolymers showed that phase 

separation in graft copolymers mainly depends on the molecular weight of the grafts. 

The morphologies of the PCS(169k)-g-PMMA(12k) copolymer before and after HPLC 

purification were studied using the AFM technique. After HPLC purification, the homopolymer 

aggregation in the AFM image disappeared due to removal of the homopolymers. The further 

fractionated copolymer according to chemical composition showed cylindrical or spherical 

morphologies depending on their chemical composition. 


