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Possible Mechanism of Cherrical Depolyrrerization of Nylon-6 by lonic Liquids

ooo,o000”
00o0o0ooo0o

Gdwak@unist.ac.kr)

The chamical depolyrrerization using ionic liquids wes investicated by molecular sinulation nethods, which
are nolecular dynarrics (VD) and density functional theory (OFT). Nylon-6 which is categorized into
themoplastics, is chosen for that netter. |t is depolyrerized by [PP13H[TFSIH. All bonding enargies in
the repeat unit of the polymer were estinated by DFT. An overexdension beyond the equilibriun
bonddencth wes treated as the onset of the bond breakace from a physics pearspective, thus the
distribution of bond lengths was analyzed in the presence of ionic liquids to decide the bond breakage
criteria. From VD results, the identities and nuntbers of broken bonds were dbtained. In addition, the bond
length diistributions of three different types of IL (PP13H][TFSH, [TMPAH[TFSIH ad [TMPAH
[Br-1) were analyzed to conare effects of different cations and anions. Fom this study, two inportant
nechanisits involved in the chamical depolynrerization, which rright be used for checking depolynrerization
capability of ionic liquids were determined; 1) disentanderent of polymer and 2) breakage of unstable
bonds. With an appropriate themral input, ionic liquids surdly meke the depolyimerization process nore
eneryy-efficent.
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