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Abstract

Silk fiber surface was modified by graft copolymerization with various methacrylic
monomers using both conventional chemical reaction process and microwave irradiation method.
Textile properties of grafted silk fibers were examined. The yield and efficiency of grafting were
increased when increased add-on monomer. Silk grafted with methacrylates and dimethacrylates
gave graft yields higher than that of MAA in the same operating condition. However, silk fibers
which were grafted with MAA and dimethcrylates had relative more hydrophilic properties and
softer to hand touch while HEMA-grafted silk was stiffer fibers. FTIR analysis was utilized to
confirm the molecular functionality of grafted silk in the structural pattern of silk fibroin in addition
to grafted copolymers. There was no change in X-ray diffraction peak which confirmed that the silk
fiber structure was not affected by the graft-copolymerization reaction with selected vinyl
monomers. DSC analysis was also performed to evaluate the influence of grafted copolymer on the
thermal behavior of grafted silk fibers. Thermal stability of grafted silk was also examined by TGA
to confirm DSC results. An increase of thermal stability for grafted silk samples weighted with
dimethacrylates was observed. The surface morphology of grafted silk fibers was seen as the
deposit of polymer on the surface of silk fibers and it was increased with increased monomer adding

on grafting copolymerization.





