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Abstract — Fluorinated polyurethane coating solutions were synthesized from perfluoroalkyl alcohol, toluene diisocy-
anate, and polycarbonate diol as starting materials. Next, coating films were prepared by spin-coating the fluorinated
polyurethane coating solutions on the PC substrates, followed by thermal curing at 120 °C. The obtained fluorinated
polyurethane coating films were characterized by FT-IR spectroscopy, UV-Vis spectrometer, contact angle tester and
pencil hardness tester. Contact angle measurements of water on the coating films showed that the addition of perfluo-
roalkyl alcohol improved the water repellency and increased the contact angle from 81° to 111°. However, the pencil

hardness of coating films exhibited a constant grade of H, irrespective of the addition of perfluoroalkyl alcohol.
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Fig. 1. Structures and molecular weights of chemicals used in this work.
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Fig. 2. Overall reaction scheme to prepare fluorinated polyurethane coating solutions.
Table 1. Recipe for the preparation of polyurethane coating solutions
Sample code TDI mol PCD mol 1,4-BD mol Acetone g DBTDL g
PU1 0.03375 0.01125
PU2 0.05625 0.03375
PU3 0.07875 0.0225 0.05625 100 0.01
PU4 0.10125 0.07875
PUS 0.12375 0.10125
Table 2. Recipe for the preparation of fluorinated polyurethane coating solutions
Sample code TDI mol PCD mol PFA mol 1,4-BD mol Acetone g DBTDL g
PU4 0 0.07875
PU4F1 0.01313 0.06562
PU4F2 0.10125 0.0225 0.01969 0.05906 100 0.01
PU4F3 0.03938 0.03938
PU4F4 0.07875 0
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Fig. 3. FT-IR spectra of fluorinated polyurethane coating solutions
obtained after reacting with different reaction times. (a) 1
hr and (b) 3 hr.
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Fig. 4. FT-IR spectra of (a) pure polyurethane and (b) fluorinated
polyurethane.
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Fig. 5. Water contact angles of polyurethane coating films with dif-
ferent [NCOJ/[OH} molar ratios in Table 1. (a) PC substrate,
(b) PU1, (c) PU2, (d) PU3, (e) PU4, and (f) PUS.
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Fig. 6. Water contact angles of fluorinated polyurethane coating
films with different perfluoroalkyl alcohol content in Table 2.
(a) PU4, (b) PU4F1, (c) PU4F2, (d) PU4F3, and (e) PU4F4.
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Fig. 7. Oil contact angles of fluorinated polyurethane coating films
with different perfluoroalkyl alcohol content in Table 2. (a)
PU4, (b) PU4F1, (c) PU4F2, (d) PU4F3, and (e) PU4F4.
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Table 3. Pencil hardness and adhesion of polyurethane coating films
with different [OH]/[NCO] molar ratios in Table 1

Sample code [NCOJ/[OH] molar ratio  Pencil hardness ~ Adhesion
PUI 1.5 H 5B
PU2 2.5 H 5B
PU3 35 H 5B
PU4 4.5 H 5B
PU5 5.5 H 5B
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Table 4. Pencil hardness and adhesion of fluorinated polyurethane
coating films with different amounts of perfluoroalkyl alcohol

in Table 2
Sample code Pencil hardness Adhesion

PU4 H 5B
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PU4F2 H 5B
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PU4F4 H 5B
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Fig. 8. UV-visible transmittances of polyurethane coating films with
different [NCO]/[OH} molar ratios in Table 1.
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Fig. 9. UV-visible transmittances of fluorinated polyurethane coating
films with different perfluoroalkyl alcohol content in Table 2.
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Fig. 10. Surface morphology of fluorinated polyurethane coating
films with different perfluoroalkyl alcohol content in Table 2.
(a) PU4F1, (b) PU4F2, (c) PU4F3, and (d) PU4F4.
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