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Introduction Bulk vs. surface oxidation Derivatization of functionalized PE

Oxidation of polyethylene (PE) using mature methods (e.g. plasma treatment) enhances desirable surface properties but To study how catalytic oxidation at the surface differs from catalytic oxidation in a uniform medium, we oxidized both films LDPE functionaliz_ed With_ ketones was further derivatiz_ed iqto alpohols wi_th NaB!—I » esters _vyith m-CP_BA, and oximes with
produces a complex mixture of functional groups (A). Catalytic oxidation has recently emerged as a selective way to func- and gel-like solutions of PE at 65 °C to a total extent of 0.3 mol% ketones versus C_H, (L). HzNOH-HQI both in .solutlon and as films (V). PE func.;tlonallzed. in a .solutlon exhibited significant deviations f_rom the melt-
tionalize PE but primarily operates in homogeneous media (B). Functionalization of the PE surface is challenging because it ing behavior of pristine LDPE whereas PE functionalized as a film did not (W). The average lap shear adhesion strength
must occur at temperatures low enough to avoid melting or dissolving the material but high enough to functionalize typically L 1 (0.001 mol%) 1 (0.001 mol%) of LDPE functionalized as a film was higher than that of LDPE functionalized in solution (X).
unreactive alkyl C-H bonds (C). Herein, we report the selective, catalytic oxidation of a PE surface using 0.001 mol% of an ‘BUOOH (x equiv) dissolve melt press ‘BUOOH (0.3 equiv) v O
iron complex and demonstrate how catalytic surface functionalization leads to fundamentally distinct materials compared to t < /N/ > @ t OH O
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PE oxidized as a film exhibits more similar mechanical properties to pristine PE than PE oxidized in solution (O, P).

o) P 500 | Catalytic surface oxidation produces exclusively ketone-functionalized PE, avoiding the complex mixture of functional
50| ———~ Pristine I Pristine | 1.2 114 groups typical of other (?hemi_cal methods (e.g. Jones _oxidgtion) (Y). Adhesion strength decays over two we_ek§ for Jones
nance (NMR) spectroscopy and X-ray photoelectron spectroscopy (XPS) (E,F). The ketone feature in the XPS was removed Sl 400 @ Film | 310 1.1 3101 {1.2 hydrophobic surface for ketone-functionalized PE, suggesting that reduced surface energy accounts for this improved sta-
within several cycles of depth profiling XPS with monoatomic Ar* etching, suggesting that the carbonyl group resides pre- e | 0.9 T bility (AA).
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