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Aggregation structures and surface properties of thin films of polyethylene with terminal
fluoroalkyl groups (' Graduate School of Engineering, The University of Tokyo, > AGC Inc.)
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Chain-end-functionalization is an effective way to give additional properties to polymers. In
our work, we envisioned that the fluorinated chain-ends of polyethylene (PE), which is a
representative semicrystalline polymer, might segregate into amorphous phases at the surface,
enabling control of surface wettability. PEs with terminal Rr groups (Rr = C,Fs, CeF13, CsF17)
were synthesized via ring-opening metathesis polymerization and subsequent hydrogenation.
The surface free energy of the obtained PEs’ films was lower than that of conventional PE,
could be tuned by Rr groups and molecular weights.
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Scheme 1. Synthesis of end-fluorinated polyethylene. Table 1. Molecular weight, contact angle, and surface free
energy for polymers used in this study.
— Entry M, (kg/mol) 6zo (°)  Gorziz (°) 7 (mJim?)
O_/_\_O PE-C2-21k 21 103.7 58.9 295
+ RF_/ \_RF : : -
Chain-transfer agent PE-C2-5k 5.0 102.3 65.0 25.7
PE-C6-15k 15 109.8 68.6 24.0
nd PE-C6-6k 55 112.0 80.3 17.4
1. Grubbs 2"° cat. RF\/O\W o~
THF, 40 °C N 0" 'Rg PE-C8-19k 19 109.8 75.8 19.7
—_—
2. p-TsNHNH, NPr3 PE-C2, PE-C6, PE-C8 PE-C8-7k 6.7 125 85.0 15.0
o-xylene, reflux (R = CoF5, CeF13, CaF17) HDPE 12 105.4 57.0 30.9

1) Yuan S, and Schmidt-Rohr K. Sci. Adv. 2020, 6, eabc0059. 2) Mecking, S. Winey, K. L. et al
Macromolecules 2019, 52, 4949—-4956.

© The Chemical Society of Japan - [F12404-1pm-02 -



