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The main subject of this dissertation is to study copolymer at the molecular
level for both natural and synthetic copolymer. First, silk fiber is studied as the
representative model for natural copolymer. Surface modification is applied to
improve physical properties of silk fiber by grafted copolymerization and
electrospinning technique. For the first approach, the yield and efficiency of grafted
silk are increased with methacrylates- and dimethacrylates-grafted silk than those of
MAA-grafted system. Methacrylic-grafted silk is hydrophilic and soft to hand except
for HEMA-grafted silk which is stifffer. Thermal stability of dimethacrylates-grafted
silk is increased. For the second approach, the silk solution viscosity is increased with
increased concentration and the beaded-nanofibers are also slightly changed to
smoother nanofibers. At high applied voltage, smaller nanofibers are formed when the
spinning distance is increased. These fibers are changed to connected-fibers when
ionic liquid i.e. AmimCl is added to the silk solution and the nanofiber surface
becomes smoother when the amount of AmimCI is decreased with higher applied
voltage. To understand the fundamental physics of stereochemical copolymer, iPP,

sPP and aPP are used to study their structural and dynamic properties via Monte Carlo
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Simulation. It is found that iPP diffuses faster than aPP and sPP, respectively. For the
PP/PP mixtures with different chain tacticity, iPP and aPP diffuse slower, while sPP
diffuses significantly faster as compared to the unmixed system. The effect of
intrachain contribution is greater than interchain effect for iPP and aPP, in contrast to
the case of sPP. For dynamic behavior of aPP melts, the mixed stereochemical
sequence diffuses faster than that of the long consecutive diad of the same sequence.
The effect of intrachain contribution is greater than that of interchain effect at Py, near
0.0 and the opposite behavior is found at Pp, near 1.0. Next, the model of PE brushes
is employed as the conceptual model for grafted silks. The PE chains grafted on an
interacting hard wall are more stretched in the outer layer when the grafting density
and chain length are increased. Increasing temperature led to more chain stretching at
the outer region with decreased brush density. For bidisperse brushes, the long chains
in the outer region are more stretched while the shorter ones are compressed in the
inner layer. The influent of an interacting surface on brush structure can be ordered
as: repulsive > neutral > attractive wall system. In addition, poly(ethylene-ran-atactic
propylene) is used as the conceptual random copolymer model in addition to an
alternating copolymer such as natural silk. The properties of this random copolymer
nanofiber depend on the PE/PP monomer ratio. When an ethylene fraction is
increased, the total density is increased near the fiber axis and then decreased at the
middle region toward the free surface where end beads are more abundant
segregation. Molecular size and orientation are reduced and directionally changed

near the surface.

School of Chemistry Student’s Signature

Academic Year 2012 Advisor’s Signature




	1A Cover_s1
	2หน้าอนุมัติ-เอก-E3-5_s1
	3Abstract2T2-2p_s1
	4AbstractE2-2p_s1
	Acknowledgements_s1
	aContents_s1
	aList of-aTables_s1
	aList ofvAbbreviations_s1
	I_Introduction_s1
	II_Literature_s1
	III_silk graft_s1
	IV_silk spinning_s1
	V_PP blend_s1
	VI_aPP_s1
	VII_PE graft_s1
	VIII_PEPPnfiber_s1
	v-IX_conclusion_s1
	X_Author’s biography_s1



