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Interface Interaction of PBS /Punica Granatum L. Extracts Composite and its Bifunctionality
Song Jie*, Ke Ruyuan®, Zhang Min*, Ma Xiaoyan
(1. Department of Chemistry and Chemical Engineering,  Shaanxi University of Science-and Technology, Shaanxi Key Laboratory of Chemical Additives
for Industry, Xi’ an 710021, China s~ 2. School of Sciences, Northwestern Polytechnical University, Xi’ an 710129, China)
Abstract : The waste resources Punica granatum L. was reused to extract the effective dyeing and antibacterial ingredients, and
they were compounded with poly(butylene'succinate) (PBS) for preparing the PBS /Punica granatum L. extracts (PGL) composites
with bifunctionality. FTIR was used for analyzing the composites and the molecular dynamics simulation of the interfacial interaction
of the composites were carried out using Materials Studio software, the effects of the PGL contents on the color fastness to rubbing
and antibacterial ratio of the composites were discussed. The results show that, no chemical reaction is occurred between PGL and
PBS during the blending process, but two kinds of intermolecular non-bonded forces of electrostatic energy and hydrogen bonding
are formed between them, which makes the composite has interfacial interaction with a certain strength. When the mass fraction of
PGL are 1%~7%, the color fastness to rubbing of the composite is maintained basically, which indicates some intermolecular inter-
face interaction exists between the dyeing component of PGL and PBS and provides proof for the molecular dynamics simulation
results. When the mass fraction of PGL is 1%, the antibacterial ratio for Staphylococcus aureus and Escherichia coli of the composite
are all above 90%, so the composite has antibacterial ability. The antibacterial ability of the composite increases with the increase of
PGL content, when the mass fraction of PGL exceeds 7%, the antibacterial ratios for the two bacteria all reach above 99%, the com-
posite has strong antibacterial ability.
Keywords : Punica granatum L. extracts ; poly(butylene succinate) ; composite ; interface interaction ; molecular dynamics
simulation ; color fastness ; antibacterial
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