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Abstract: In order to develop eco-friendly water-repellent coating materials, UV-curable polyurethane acrylates con-
taining hydrophobic fluorine group were synthesized. H;;MDI with excellent yellowing resistance and water resistance
was used as an isocyanate. Mixed polyols of polycarbonate diol and perfluoropolyether (PFPE) diol were used. 2-
Hydroxyethyl acrylate with C=C bond was introduced for UV-curing coatings. Thermal and mechanical properties of the
obtained UV-cured polyurethane acrylates were investigated. As increasing to PFPE content in polyol 10%, the contact
angle of polyurethane acrylates increased from 75.9° to 107.1°, tensile strength decreased but elongation increased due
to the flexibility of PFPE. These results indicate that the surface hydrophobicity can be achieved by the introduction of

PFPE in polyurethane acrylates.
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Table 1. Compositions for Synthesis of PUAs with Different
PFPE Contents

Composition of prepolymer

(molar ratio) Diluent

Sample code (Wi%)
PCDL PFPE H;,MDI HEA
PUA 1.000  0.000 2.000 2.000
F1-PUA 0.990  0.010 2.000 2.000
F2-PUA 0.980  0.020 2.000 2.000

IBOA(50)

F3-PUA 0.970  0.030 2.000 2.000
F5-PUA 0.950  0.050 2.000 2.000
F10-PUA 0.900  0.100 2.000 2.000
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Diluent: IBOA = Photoinitiator: Irgacure184 ———>- UV-Curing

Figure 1. Synthetic process of UV-curable polyurethane acrylates.
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Figure 2. FTIR spectra of PUAs before (a); after (b) urethane reac-
tion.
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Figure 3. ATR-FTIR spectra of UV-curable polyurethane acrylates.
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Figure 4. Viscosities of PUAs with different PFPE contents.

Table 2. Atomic Compositions of PUAs Films Measured by XPS
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Figure 5. XPS survey spectra of UV-curable polyurethane acrylates.
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Surface enrichment

Sample formulation film (Fou) by XPS (Fouiee) factor (Si)
PUA 0 0 0 0
F1-PUA 0397 0.242 20.479 84.56
F2-PUA 0.793 0.483 29.640 61.36
F3-PUA 1.187 0.724 32.656 45.10
F5-PUA 1.970 1.201 37222 30.99
F10-PUA 3.897 2.377 39.624 16.66
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Figure 6. Tan delta of UV-curable polyurethane acrylates.
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Figure 7. Storage modulus of UV-curable polyurethane acrylates.
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