Polymer(Korea), Vol. 42, No. 2, pp. 320-329 (2018)
https://doi.org/10.7317/pk.2018.42.2.320

s — |
TT'_'Al_I'

Mt

2|2l Et-o13 8

0l¥E - Hey - ZHF'

Ak st agAgstat
0174 9¢ 159 <, 20173 102 1Y 54, 20174 119 12 A=)

Waterborne Polyurethane Acrylic Copolymer for Anti-Corrosion Resin
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£ Poly(tetramethylene glycol)(PTMG), 4,4'-methylene bis(cyclohexyl isocyanate)(H;,MDI), 2,2-dimethylol
propionic acid(DMPA)S} caprolactone acrylate(CLA)YE ARg-3te] 44 Za]e-aeh-olad 35 3A| (waterborne
polyurethane acrylic copolymer, WPUA)E $J3Ith. Fourier transform-infrared spectroscopy(FTIR)$} gel
permeation chromatography(GPC)E %3 WPUAS] I HHE 151N 2™, dynamic light scattering(DLS)JJr
universal testing machine(UTM) 2% % water absorption test® &3l CLAS] f-F<} Z2]-¢-dlt prepolymer«] 2
A Wslel] w2 WPUAS B4 WslE RIEITh CLAS =902 WPUS QIA7=et Ugdo] 3=l
et AlE-2 748

Abstract: Waterborne polyurethane acrylic copolymer (WPUA) was synthesized from the poly(tetramethylene glycol)
(PTMG), 4,4"-methylene bis(cyclohexyl isocyanate) (H,,MDI), 2,2-dimethylol propionic acid (DMPA), and caprolactone
acrylate (CLA). The synthesis of WPUA was confirmed by Fourier transform infrared spectroscopy (FTIR) and gel per-
meation chromatography (GPC). Dynamic light scattering (DLS), universal testing machine (UTM) and water absorption
tests were performed to confirm the change of the physical properties of WPUA according to the presence of CLA and
the change of molecular weight of PU prepolymer. It was confirmed that the introduction of CLA improved the tensile
strength and water resistance of WPU and decreased the elongation at break.

Keywords: waterborne polyurethane, waterborne polyurethane acrylic copolymer, anti-corrosion resin, mechanical
strength, water absorption.
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Table 1. Sample Composition of WPUA Dispersion (mol)
Sample name (polyol M) PTMG H,;,MDI DMPA CLA TEA NCO/OH

20000 WPUA-1 (PTMG 1000) 0.0190 0.0601 0.0391 0.0040 0.0391 1.04
20000 WPUA-2 (PTMG 2000) 0.0106 0.0517 0.0391 0.0040 0.0391 1.04
20000 WPUA-3 (PTMG 3000) 0.0074 0.0484 0.0391 0.0040 0.0391 1.04
15000 WPUA-3 (PTMG 3000) 0.0074 0.0487 0.0386 0.0053 0.0386 1.06
10000 WPUA-1 (PTMG 1000) 0.0190 0.0608 0.0377 0.0080 0.0377 1.08
10000 WPUA-2 (PTMG 2000) 0.0106 0.0524 0.0377 0.0080 0.0377 1.08
10000 WPUA-3 (PTMG 3000) 0.0074 0.0491 0.0377 0.0080 0.0377 1.08
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Figure 1. Synthetic scheme of WPUA.
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Figure 2. FTIR spectra: (a) PU prepolymer; (b) WPUA.
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Table 2. Molecular Weight of Polyurethane Prepolymer

Sample M, (g/mol) M, (g/mol) PDI
20000 WPUA-1 20100 35700 1.78
20000 WPUA-2 20800 34400 1.72
20000 WPUA-3 21000 36100 1.75
20000 WPU-1 20000 35200 1.76
20000 WPU-2 19900 36000 1.81
20000 WPU-3 19800 35800 1.81
15000 WPUA-3 15700 29200 1.86
15000 WPU-3 14700 22000 1.50
10000 WPUA-3 10400 16400 1.58
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Figure 3. Average particle size of WPUA and WPU in accordance
with the presence or absence of caprolactone acrylate.
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Figure 4. Mechanical properties of WPUA and WPU film: (a) ten-
sile strength; (b) elongation at break.
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Figure 12. Mechanical properties of WPUA film in accordance
with the molecular weight of PU prepolymer: (a) tensile strength;
(b) elongation at break.
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Figure 13. Water absorption ratio of WPUA film in accordance
with the molecular weight of PU prepolymer.
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Figure 14. Water absorption test images of WPUA film in accor-
dance with the molecular weight of PU prepolymer: (a) 10000 gmol;
(b) 15000 gmol™; (c) 20000 gmol.
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Figure 15. Application test images: (a) cure test of coating resin; (b)
corrosion resistance test; (c) the coefficient of friction test; (d) adhe-
sion test.
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