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2 < B AFo|A= polyester polyol, 4,4-dicyclohexylmethane diisocyanate (H:MDI), dimethylolpro-
pionic acid (DMPA), ethylenediamine (EDA) 2 Uk ZnO (SUNZnO)Z Alg3ste] ZE|$-dehvx
ZnOE 98T U= ZnOE P29 0~10 wi%ez ZZv S Hrhstal E3, o)
A7E FFEE =Yste FEd ey ZnOE st €3 44, 7IAA 42 HAESIA
Wi ZnO =R i%lé}‘iio o frEjdoleEss FElg 75‘6&2 Ho|R] a1 o]2A47] o] F
7Fgel wet Toe tha *c}ofs}% A¥E wmglon, e Znoe| EFH ol 2A47] gkl Sl
w2} JNFFES} 100% HEES HAZ S7ksta diled Faste AdFS EAh

Abstrect: In this study, waterborne polyurethane (WPU)/nano ZnO was synthesized from various polyester pol-
yals, 4,4-dicyclohexylmethane diisocyanate (H12MDI), dimethylolpropionic acid (DMPA), triethylamine (TEA)
and ethylenediamine (EDA), nano ZnO. The contents of meta oxide were varied from 0 to 1.0 wt% of total
solid. The effects of nano ZnO contents and ionic contents in the WPU/nano ZnO on thermal, mechanical
properties were studied. The glass transition temperature (T) of WPU/nano ZnO do not show a distinct ten-
dency with incorporation of nano ZnO and the Ty of WPU/nano ZnO a little increased with increase of DMPA
contents. The tensile strength and 100% modulus increase and elongation at break decreases with increase of
nano ZnO contents and DMPA contents.

Keywords. waterborne polyurethane, nano metal oxide (ZnO)
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Table 1. Sample designation and composition of WPU/nano ZnO
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Sample Composition (Equivaent) DMPA SUNZnO
Designation Polyol DMPA HyMDI TEA EDA (Wt%) (Wt%)
B-20 0 052 0.48 15 0.48 05 4,07 0
B-20 0.3 052 0.48 15 048 05 4,07 03
B-20 0.6 0.52 0.48 15 0.48 05 4,07 06
B-20 1.0 0.52 0.48 15 0.48 05 4,07 1.0
N-20 0 0.52 0.48 15 0.48 05 4,07 0
N-20 0.3 052 0.48 15 048 05 4,07 03
N-20 0.6 052 0.48 15 0.48 05 4,07 0.6
N-20 1.0 0.52 0.48 15 0.48 05 4,07 1.0
B-20 3.0 0.61 0.39 15 0.39 05 30 06
B-20 45 0.49 051 15 051 05 45 06
B-20 6.0 0.40 0.60 15 0.60 05 6.0 06
B-20 8.0 0.30 0.70 15 0.70 05 8.0 0.6
N-20 3.0 0.61 0.39 15 0.39 05 30 06
N-20 4.5 0.49 051 15 051 05 45 0.6
N-20 6.0 0.40 0.60 15 0.60 05 6.0 06
N-20 8.0 0.30 0.70 15 0.70 05 8.0 06
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Figure 1. FT-IR Spectra of typicd WPU/nano ZnO.
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Figure 2. XRD of WPU/nano ZnO.
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Figure 3. DSC of WPU/nano ZnO with SUNZnO contents (a), (b) and DMPA contents (c), (d).
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Table 2. Glass transition temperature (°C) of WPU/nano ZnO

Sample No. Ty (°C) Sample No. Ty (°C)
B-20 0 -48.17 B-20 3.0 -54.78
B-20 0.3 -49.79 B-20 4.5 -54.00
B-20 0.6 -50.31 B-20 6.0 -53.80
B-20 1.0 -48.76 B-20 8.0 -54.20
N-20 0 -30.49 N-20 3.0 -41.50
N-20 0.3 -29.78 N-20 45 -42.30
N-20 0.6 -30.48 N-20 6.0 -41.00
N-20 1.0 -30.22 N-20 8.0 -39.80
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Figure 4. TGA thermograms of WPU/nano ZnO with SUNZnO contents (a), (b) and DMPA contents (c), (d).
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Table 3. Thermogravimetric analyses of WPU/nano ZnO

10% Weight loss 10% Weight loss

Sample No. temperature (°C) Sample No. temperature (°C)
B-20 0 2914 B-20 3.0 2824
B-20 0.3 2917 B-20 4.5 279.9
B-20 0.6 286.3 B-20 6.0 2715
B-20 1.0 285.2 B-20 8.0 2585
N-20 0 294.7 N-20 3.0 2775
N-20 0.3 285.0 N-20 4.5 275.3
N-20 0.6 2814 N-20 6.0 260.4
N-20 1.0 281.7 N-20 8.0 260.0
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