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Water-based systems are dominating the coating market because of worldwide VOCs regulations.
Research is focusing especially on waterborne polyurethane (WPU) because of its unique mechanical
and chemical properties. However, commercial WPU consists of linear thermoplastic polymers with
polar groups on the main chain, which do not perform as well as solvent-borne PU in a two-pack
system. In this study, APTES were used as a chain crosslink agent to overcome commercial WPU’s
limited performance. WPUs synthesized by using a sol-gel process were evaluated with FT-IR, particle
analysis, TGA, tensile tests, pull-off tests, SEM, and EIS. The results showed that WPUs with added
APTES had better thermal stability, mechanical properties, and water resistance than did WPUs without
added APTES. Consequently, the sol-gel process increased the crosslink density of WPUs and modified

the WPU’s own properties.
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Table 1. The formation of synthesized of WPU

Code WPUO WPUI WPU2 WPU3 WPU4 WPUS5
APTES (wt%) 0 5 75 9.7 14 18.4
Polyol (g) 45 45 45 45 45 45
IPDI (g) 25 25 25 25 25 25
DMPA (g) 3 3 3 3 3 3
TEA (g) 3 3 3 3 3 3
APTES (g) 42 6.4 8.4 133 0.9
BD (g) 43 3.9 3.1 23 0.9 0

& Aol FEAr FE-(WPU) 9o §42 da
w9171 StollA 3HAIE vrolA xlaskeitt.
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Fig. 1. Reaction scheme of synthesized WPU.
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Table 2. EIS experiment conditions
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Fig. 2. IR spectrum of synthesized WPU.
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Fig. 3. The results of particle analysis and zeta-potential.

3. A7 9 3
3—1. FEAFE 5 s H(WPU) &4

9] WPUSH &7 = (2) functionalization ¥-712] 213}
AFeF @l rzA WEE golsly] o8 FT-IR H48 A3

3o Fig. 22 7z 74 ¥ FT-IR spectra©]

APTES?] 3ol Z715tel| whet amide 119] A15%31-5<)
1530 cm—12] peak¢] HojA|= AHE B¥ oW, 1650
cm—1°A] peako] WA=t ©]F &3l pre—polymer
ko] Isocyanate®t APTESS] amine?t ¥F8-0 2 $-do}

CORROSION SCIENCE AND TECHNOLOGY Vol.15, No.6, 2016

500 600
Temperature (°C)
Sample T7% (°C)  T50% (°C)
WPUO0 289 352
WPU1 278 363
WPLU2 274 366
WPU3 285 374
WPU4 277 384
WPUSs 303 380
Fig. 4. TGA curves of WPU series
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Fig. 5. The results of tensile test.
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Fig. 6. The results of Pull-off tests.
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Fig. 7. SEM images of synthesized WPU film surface.
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Fig. 8. Water sorption behavior in WPU series.
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