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Larger diameter (50-10nm) vapor grown carbon nanofibers can be well dispersed in
polypropylene melt, while singe wall carbon nanotubes(swnt) were not as well
dispersed, techniques such as end-group functionalization, use of ionic surfactants,
shear mixing and plasma coating have been used to improve dispersion and
exfoliation of carbon nanotubes in polypropylene compatibility with fillers has been
improved by matrix modification by grafting it with reactive moieties,such as acrylic
acid,acrylic esters,and maleic anhydride.
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A new copolyamide,nylon 6 11,was prepared by hydrolytic polymerization and melt
polycondensation and characterized by means of intrinsic viscosity,fourier transform
infraed(ftir) spectroscopy and differemtial scanning calorimetry(DSC)in this paper.it
was found that the intrinsic viscosity of nylon 6 11 copolymerization time under
vacuum. however,the incorporation of caprolactam into nylon 11 chains did not
transform the crystal phase of nylon 11.
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Solutions of poly(ethylene-co-vinyl alcohol) or evoh,ranging in composition from 56
to71 wt% vinyl alcohol,can be readily electrospun at room temperature from solutions
in 70% 2-propanol/water. The solutions are prepared at 80? And allowed to cool to
room temperature. Interestingly, the solutions are not stable at room temperature and
eventually the polymer precipitates after several hours. However,prior to
precipitation,electrospinning is extensive and rapid,allowing coverage of fibers on
various substrates.Fiber diametersof ca. 0.2-0.8um were obtained depending upon
the solution concentration.
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The use of macromonomers is a convenient method for preparing branched polymers.
However,graft copolymers obtained by conventional radical copolymerization of
macromonomers often exhibit poorly controlled molecular weights and high
polydispersities as well as large compositional heterogeneities from chain-to-chain. In
contrast,the developmentof “ living 7 /contaléstical polymerization has facilitated
the precise synthesis of well-defined polymers with low polydispersities in addition to
enabling synthetic chemists to prepare polymers with novel and complex



architectures.
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The thermal and electrical conductivities in nanocomposites of single walled carbon
nanotubes(swnt) and polyethylene(pe)are investigated in terms of swnt loading, the
degree of PE crystallinity,and the pe alignment. Isotropic swnt/PE nanocomposites
show a significant increase in thermal conductivity with increasing swnt
loading,having 1.8 and 3.5 w/mk at a swnt volume fraction of ?~0.2 in low-density
pe(ldpe)and high-density PE(hdpe),respectively.thisincrease suggestsa reduction of
the interfacial thermal resistance. Oriented swnt/hdpe nanocomposites exhibit higher
thermal conductivities, which are attributed primarily to the aligned pe matrix.
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We previously discovered that isotropic monomer solution shows birefringence due to
its anisotropic structure after gelation in the presence of a small amount of rod-like
polyelectrolyte. Here, we focus on what mechanism is responsible for the formation
of anisotropic structure during gelation. Various optical measurements are performed
to elucidate the structure change during gelation. It is found that the existenceof a
large-size structure in monomer solution with the rod-like polyelectrolyte is
essentially important to induce birefringence during gelation.
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This work examines the pbt/pet sheath/core conjugated fiber, with reference to melt
spinning,fiber properties and thermal bonding. Regarding the rheological behaviors in
the conjugated spinning, pet and pbt show the smallest difference between their
melt-viscosity at temperatures of 290 and 260 respectively,which has been thought to
represent optimal spinning conditions. The effect of processing parameterson the
crystallinity of core material-pet was observed and listed. In order of importance,these
factors are the draw ratio,the heat-set temperature,and the drawing temperature.
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Thermoresponsive shape memory fibers were prepared by melt spinning from a
polyester polyol-based polyurethane shape memory polymer and were subjected to
different postspinning operations to modify their structure. The effect of drawing and
heatsetting operations on the shape memory behavior,mechanical properties,and
structure of the fibers was studies. In contrast to the as-spun fibers, which were found
to show low stress built up on straining to temporary shape and incomplete recovery
to the permanent shape,the drawn and heat-set fibers showed signficantly higher
stresses and complete recovery.
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The dry-jet-wet spinning process was employed to spin poly(lactic acid)fiber by the
phase inversion technique using chloroform and methanol as solvent and nonsolvent,
respectively, for pla. The as-spunfiber was subjected to two-stage hot drawing to
study the effect of various process paraments, such as take-up speed,drawing
temperature, and heat-setting temperature on the fiber strucural properties. The
take-up speedhad a pronouncedinfluence on the maximun draw ratio of the fiber.
The optimum drawing temperature was observed to be 90 to get a fiber with the
tenacity of 0.6Gpa for the draw ratio of 8.
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The electrostatic spinning technique was used to produce ultrafine polyamide-6
fibers. The effect of solution conditions on the morphological appearanceand the
average diameter of as-spun fibers were investigated by optical scanning and scanning
electron microscopy techniques. It was shown that the solution
properties(i.e.viscosity,surface tension and conductivity) were important factors
characterizing the morphology of the fibers obtained. Among these three
properties,solution viscosity was found to have the greatest effect. Solutions with high
enough viscosities were necessary to produce fibers without beads.
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Ternary blend fibers(TBFs) , based on melt blend of poly(ethylene
2,6-naphthalate),poly(ethylene terephthalate), and a thermotropic liquid-crystal
polymer(TLCP),were prepared by a process of melt blending and spinning to achieve
high performance fibers. The reinforcement effect of the polymer matrix by the TLCP
component,the fibrillar structure with TLCP fibrils of high aspect ratios,and the
development of more ordered and perfect crystalline structures by an annealing
process resulted in the improvement of tensile strength and modulus for the TBFs.
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Polymers carrying a hydrolyzable ester function and bactericidal quaternary
ammonium salts were successfully synthesizedin two steps. The first one was the
modification of hydroxyl functions of poly(vinyl alcohol)by chloroacetic anhydride.
The structure of synthesized polymers was confirmed by infrared, and
nuclear magnetic resonance. The kinetic results were consistent with a 1-order
reaction,and the activation energy in the case of total modification was found to be
16.8kJ/mol. The second step was was the quaternization of the pendant chlorine atom
with a long alkyl chain or aromatic tertiary amines.
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Blending homopolymers with block copolymers has been proved to be another
interesting approach to modify the morphology of the block copolymer self-assembly.
By blending homopolymer of identical chemical structure with one block in the
copolymer,the dimension of the domains in the final phase separation has been
adjusted,by changjing either the volume fraction or the molecular weight of the
homopolymer. At low volume fraction of the block copolymers,the structure
formation is analogous to micelle formation of surfactant molecules in solutions,and

the interfacial tension between the copolymer and the homopolymer is a critical

factor.
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Differential scanning calorimetry and dynamic mechanical thermal analysis
technigues have used to characterize different Kevlar/epoxy composites.
Tetra-functional aliphatic amine and anhydride/diglycidyl epoxy have been used as
matrix,and different quantities of continuous Kevlar fibers as reinforcement. Kevlar
fibers had different effects on curing kinetics and final thermal properties depending

on epoxy matrix type. A signficant decrease in the glass transition
temperature(Tg)was observed as Kevlar content increased when anhydride matrix was
used.
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Graft copolymerization is an efficient method to modify polymers. Various vinyl
monomers have been investigated to graft onto starch,and the starch graft copolymers
have been used as flocculating agents,superabsorbents,io®xchangesand matrix or
filler of thermoplastics. In this paper,modified starch paste by grafting with
butylacrylate(BA)is firstly investigated as rubber reinforcing fillers. Three types of
natural rubber(NR)/starch composites are prepared. Properties and morphology of
these composites and corresponding starch powders are examined. The observed
reinforcement effect of modified starch powder on NR/starch composites is
interpreted.
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To prevent the loss of fiber strength |, ultrahigh-molecular-weight
polyethylene(UHMWPE)fibers were treated with an ultraviolet radiation technique



combined with a corona-discharge treatment. The physical and chemical changes in
the fiber surface were examined with scanning electron microscopy and Fourier
transform infrared/attenuated total reflectance. The gel contents of the fibers were
measured by a standard device. The mechanical properties of the treated fibers and the
interfacial adhesion properties of UHMWPE-fiber-reinforced vinyl ester resin
composites were investigated with tensile testing.
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Bicomponent fibers were wet-spun from soybean protein and poly(vinyl alcohol).
The protein core of the spun bicomponent fiber was brittle. Our effort was then to
study the soybean protein solution,with the aim of trying to understand the cause for
fiber brittleness and to determine the optimun solution conditions for fiber spinning.
The effects of alkali, urea,and sodium sulfite on the viscosity of the soybean protein
solution was examined at various Ph values at two temperatures.
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Chemical vapor deposition(CVD)is the most promising synthesis route for
economically producing large quantities of carbon nanotubes. We have developed a
low-cost CVD processfor the continuous production of aligned multiwall carbon
nanotubes (MWNTSs). Here we report the effects of reactor temperature,reaction
time ,and carbon partial pressure on the yield, purity,and size of the MWNTs
produced. A simple method for purifying and healing strutural defects in the
nanotubes is described.
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We previously reported that an aqueousslurry of MoO3 can be used to directly
deposit the compound onto supports such as activated carbon,alumina,boehmite and
titania. The impregnation method is referred to as slurry impregnation or
solvent-assisted spreading. The solubility of MoO3 in water is low but sufficient for

its gradual dissolution and adsorption onto the support surface. The aim of the present
work was to use the solvent assisted spreading method to prepare MoO3 catalysts
supported on zirconia. Commercially available ZrO2 pellets with a specific surface
area 108 m2 g-1 and an industrial sample of high surface area hydrous zirconia were
selected for this purpose.
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Three-dimensional silica fiber reinforced silicon nitride-based composites were
fabricated through polyhydridomethylsilazane pyrolysis at 500-600 in flowing



anhydrous ammonia atmosphere. The characteristics of the precursor-derived
product,the mechanical properties and microstructures of the composites were
investigated by FT-IR, elemental analysis, XRD,flexural strength and SEM. The
composites were amorphous, showing a high flexural strength of 114.5 MPa and a
non-brittle failure behavior.

21.The crystallization behavior of fluorphlogopite,a glass-ceramic located in
MgO-SiO2-Al203-K20-F system was studied by varying the B203 content in the
glass composition. DTA analysis revealed that the frist peak crystallization

temperatures(Tcl)and glass transition temprature increased with increasing the
particle size of each composition. DTA and XRD results indicated that the phlogopite
crystallites probably transform monoclinic to trigonal(3t)polytype at a temperature in

the range of 950-1000.

22.\We report the deformation behavior of the Ni-based bulk metallic glass (BMG)by
spark plasma sintering of amorphous powders,which have been prepared by a gas
atomization. By spark plasma sintering of amorphous powders in the supercooled
liquid region, a fully Ni-based BMG was successfully synthesized. Full densification
was achieved by viscous flow of the amorphouspowders in the supercooled liquid
region during consolidation process. The strengh of about 2.4GPa was obtained in the
consolidated BMGwhich is comparable to that of the as-cast BMG(2.6GPa).

23.An increase in porosity content caused degradation in thermal-fatigue life and
other mechanical properties. The fractographic examinations identified the pores and
some intermetallics as the key microstructural features which promote damage and
thermal-fatigue crack initiation sites in the specimens. Crack initiation and
propagation is expected to occur sooner in regions of higher defects such as pores and

large intermetallics. Progressive cyclic plastic deformation was also observed in
constrained thermal-fatigue specimens.
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