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1 R Z2] 9 eh(waterborne polyurethane; WPU)Q| E2]3}8H2 /4714 EA4S 7|A517] flste] zejael
oJRAORIO|EZE =YL in-situ WHO R E TS THB] 2eW/WPU e EAIE AT &
A7l A WHeE IS 2 wi%/H Z/WPU e B9l =i 71 Weuel Hlsl Q1Am=st
57%. A71AEEE of 10M] 5 PdEe AAE At B9 O SdE PO R whE 299/WPU SA e

T el 7103 WrU WiEg A0 FAT FAATS Sote] ddsl EatESly] WEelt.

Abstract: A graphene/waterborne polyurethane (WPU) nano composite was prepared by in-situ polymerization of PU
and graphene having isocyanate (iGO) group in order to improve physicochemical/electrical characteristics. The prop-
erties of the graphene/WPU nanocomposite can effectively be enhanced as compared pristine WPU; up to 57% of tensile
strength and 10” fold of electrical conductivity with introduction of 2 wt% graphene. In addition, mechanical/electrical
properties of the graphene/WPU nanocompsite were higher than those of graphene/WPU composite prepared by a simple
physical blend method. It might attribute to homogeneous dispersion of iGO in the WPU matrix via covalent bonds and
hydrogen bonds between WPU and iGO from the results of morphological analysis by scanning electron microscopy

(SEM).
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Scheme 1. Scheme of the chemical modification of graphene for the preparation of WPUI composite.
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Figure 1. FTIR spectra of (a) RGO; (b) GO; (c) WPUI-4 prepoly-
mer; (d) WPUI-4.
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Figure 2. XRD patterns of (a) graphite; (b) GO; (c) RGO powders.
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Table 1. Physical Properties of WPU/RGO Composites and
Solution Blend Composites

Tensile Elongation

Sample (Wi%) szlr\f/:l%it)h at (l())/rof;ak Cor(léi}lcﬁ;nty

WPU 0 10.76+2.9 455+47 1.65x10™!
WPUI-1 1 13.39+5.1 813+57 8.82x10°
WPUI-2 2 16.87£5.0  692+109 2.73x107
WPUI-3 3 3.85+0.6 439455 3.46x10°
WPUI-4 5 2.87+0.1 46041 5.44x10°*
WPUB-1 1 4.35+0.3 515+43 1.62x107"°
WPUB-2 2 3.37+0.2 444+11 4.79x10"°
WPUB-3 3 1.76+0.1 592422 7.56x10”
WPUB-4 5 2.12+0.5 432+13 4.32x107
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g A3} Tes] B84 B o g Az B3AEe)
1A% B3 A7) AxeE v|lwsigith. WPUICl RGO &
FS 7R wE IR 2 wi%ZHA = STkt
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Ho} oF 10° vl S7HES & F ASUTh
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Figure 3. XRD patterns of (a) WPU; (b) WPUI-1; (c) WPUI-2; (d)
WPUI-3; (e) WPUI-4.
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Figure 4. Cross-sectional SEM images of (a) WPU-1; (b) WPUI-3; (c¢) WPUI-4; (d) WPUB-1; (e) WPUB-3; (f) WPUB-4.
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