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Abstract

Functionalization of polypropylene (PP) has been investigated using the high-temperature route. The advantage of the high-temperature functionalization is the introduction of cheaper, long-term stable and environmentally friendly routes for generating surface active groups on PP. In this regard, extensive experimental work was undertaken to investigate the influence of the high-temperature (40–360°C) treatment, reaction time, and inert/oxidative gas environments on generation of functional groups on PP. The thermal gravimetric analysis and differential scanning calorimeter techniques were used to study the changes in the temperature of melting/crystallization and the crystallinity of the treated PP samples. Scanning electron microscopic analysis showed that the high-temperature treatment under inert/oxidative affects the surface/morphology of PP samples. Fourier transform infrared (FTIR) was used to examine the surface species formation and the stability of functional groups. FTIR results of the thermally treated PP showed the selective formation of monosubstituted alkenes under inert atmosphere, while the formation of hydroperoxides, carbonyl, lactones, and substituted alkenes stable species was observed under oxidative atmosphere. The changes in the molecular weight of the treated PP under different conditions were evaluated using high-temperature gel permeation chromatography (HTGPC) technique. The extent of functionalization of PP up to 20% or more could be obtained by using the different oxidation conditions. © 2011 Wiley Periodicals, Inc. J Appl Polym Sci, 2011.
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Abstract

Polyvinyl alcohol (PVA)/regenerated silk fibroin (SF)/AgNO3 composite nanofibers were prepared by electrospinning. A large number of nanoparticles containing silver were generated in situ and well-dispersed nanoparticles were confirmed by transmission electron microscopy (TEM) intuitionally. Ultraviolet (UV)-visible spectroscopy and X-ray diffraction (XRD) patterns indicated that nanoparticles containing Ag were present both in blend solution and in composite nanofibers after heat treatment and after subsequent UV irradiation. By annealing the nanofibers, Ag+ therein was reduced so as to produce nanoparticles containing silver. By combining heat treatment with UV irradiation, Ag+ was transformed into Ag clusters and further oxidized into Ag3O4 and Ag2O2. Especially size of the nanoparticles increased with heat treatment and subsequent UV irradiation. This indicated that the nanoparticles containing silver could be regulated by heat treatment and UV irradiation. The antimicrobial activity of heat-treated composite nanofibers was evaluated by Halo test method and the resultant nanofibers showed very strong antimicrobial activity. © 2011 Wiley Periodicals, Inc. J Appl Polym Sci, 2011
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Abstract

The melting behaviors and crystal structures of a long alkyl chain polyamide and nylon 18 18, were investigated under annealing and isothermal crystallization conditions. Nylon 18 18 showed multiple melting peaks in differential scanning calorimetry (DSC) thermograms depending on thermal history of the samples. The origin of the multiple melting peaks may be a result of a melting and recrystallization mechanism during DSC scans. Wide-angle X-ray diffraction patterns showed two new diffraction peaks, which appeared at 0.44 and 0.37 nm, and are characteristic peaks of α-form (triclinic structure) of even–even nylons with increasing annealing temperature. The intensities of these peaks increased, and they split further apart, with elevated annealing temperatures. The solid-state 15N CP/MAS NMR spectra of the nylon 18 18 samples that had been quenched and annealed also confirmed the α-crystalline form. © 2011 Wiley Periodicals, Inc. J Appl Polym Sci, 2011

