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Design and Theoretical Study of Organic Copper Antibacterial Polyester Materials
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Abstract : A series of organic copper molecules with similar structure to polyethylene terephthalate (PET) monomer, different

branch chain length and functional groups were designed as potential antibacterial molecules. The stability, antibacterial activity and

compatibility of the antibacterial molecules and PET were simulated by density functional theory and molecular dynamics. Firstly,

the polarity, thermal stability, photosensitive stability and antibacterial activity of the structure of the antibacterial agent were de-

signed by density functional theory. Then, the formation energy and cohesive energy density of the organic copper antibacterial agent

in PET at different spinning temperature were studied by molecular dynamics method, and the compatibility of antibacterial mole-

cules and PET was explored. Finally, it is theoretically screened that copper phthalate has good stability, can not decompose at

300°C of spinning temperature, and has good compatibility with PET. It can be used as a potential antibacterial agent molecule for

PET , the result can provide guidance for the preparation of organic copper antibacterial agents.

Keywords : organic copper chelate ; polyethylene terephthalate ; antibacterial agent ; density functional theory ; molecular

dynamics
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