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ABSTRACT : Graphene oxide was synthesized from natural graphite, and its surface was modified using diisocyanatodicyclo-
hexylmethane(H;-MDI). Isocyanate-graphene sheet(i-RGO) was obtained by reduction of surface modified GO. To select
nanofiller having good dispersion with polyurethane, GO, i-RGO, natural graphite and thermal reduced graphite were analyzed,
and then i-RGO was selected as a suitable nanofiller. PU/i-RGO nanocomposite was synthesized with various i-RGO contents
to estimate effect of reinforcement on nanocomposite. Thermal stability, hardness, contact angle were increased with i-RGO
contents due to i-RGO characteristic and crosslink bridge effect. But, tensile strength and elongation were decreased at
i-RGO contents more than the 4 wt%. This phenomenon was interpreted by the excess formation of crosslink bridge.
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Table 1. Ratio of Added Monomer and Filler

i-RGO Soft segment Hard segment Hard Solid
Sample segment
No. content PTMG H;MDI DBTL 1,4-BD content content
(Wt%) (mol) (mol) (mmol) (mol) (Wt%) (Wt%)
1 0 0.0133 0.0405 0.7917 0.0137 22.14 39.85
2 1 0.0137 0.0411 0.7759 0.0142 21.98 40.11
3 2 0.0134 0.0415 0.7759 0.0125 22.42 42.18
4 3 0.0137 0.0404 0.8075 0.0139 21.72 40.50
5 4 0.0136 0.0412 0.8233 0.0132 22.03 41.12
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Figure 1. Infrared spectrum of graphite-type materials : (a) graph-
ite, (b) GO, (c) i-RGO, (d) TRG.
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Figure 2. Raman spectrum of graphite-type materials : (a) graph-
ite, (b) GO, (¢) i-RGO, (d) TRG.
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Figure 4. Particle size of graphite-type materials.
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Figure 7. TGA curve of the neat PU & i-RGO / PU nanocom-
posites.
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Table 3. Contact Angle & Wetting Energy of PU Nanocomposites

Contact angle Wetting energy Drop volume

Samples ©) (Vi) ()

neat PU 54.403412 35.703232 1.490891
1wt% 60.631229 30.424959 1.492429
2wt% 67918121 27.367809 1.493243
3wt% 69.414146 25.597260 1.501364
Awt% 84.975197 6.376355 1.515461
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