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Abstract

In this study, oxidized graphene nanoplatelet(GO) was prepared by oxidizing graphene nanoplatelet(GNP) with nitric
acid in order to solve the problem of dispersion of GNP, one of nano materials. The surface chemical composition of the
prepared GO was analyzed by fourier transform infrared spectroscopy(FT-IR) before incorporation into the epoxy paint,
and the dispersibility in the solvent was confirmed. Meanwhile, GNP/Epoxy and GO/Epoxy paint were prepared by
mixing GNP, GO with 0.1, 0.3, 0.5 and 1.0wt.% in epoxy paint and the mechanical properties were evaluated. As a
result, GNP/Epoxy and GO/Epoxy paints showed better mechanical properties than Neat Epoxy which did not
incorporate GNP, GO. Especially, when 0.3wt.2% of GO was incorporated into epoxy resin, it showed higher tensile
strength than Neat Epoxy. It was confirmed that acid treatment of GNP was effective in improving the mechanical

properties of epoxy paint.
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2.1 AI2TE

2 Aok AR} T e Eo|ESE AR A
B3t oA im0 Haka EAS AESE| $18l diglycidyl
ether of bisphenol F(DGEBF) ERJQ o EA] 4]
(YDF—170, Kukdo Chem., Korea)S AMgsIom, A=
= 25CofA ¢F 2,000—5,000cps, FHS 160—180g/eq®]
o} ASH(G—A0533, Kukdo Chem., Korea)?] A== 2
5TollA] 2F 500—1,000cps, oFlAdT:S 95-115g/eqdl
AS AMgalc

E3l ol EA] ERol B ARSZH GNP(xGnP-M-5,
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Table 1. Experimental plan and combination of GNP/Epoxy, GO/Epoxy paint

_ Reinforcement” .
Specimens ID. Base material Curing agent Functional group Assessment item
GNP (Wt.%) GO (Wt.%)
Neat Epoxy - - -
0.1 -
0.3 -
05 - ] i
Diglycidyl Ether  Amine based : g’”s”e.s"e(@/g;h (MPa)
of Bisphenol F curing agent 1.0 - ongation %)
(YDF-170) (GA-0533) = Tensile stress-—strain
- 0.1 = Fracture surface analysis (SEM)
- 0.3
OH, COOH
- 05
1.0GO/Epoxy - 1.0

1) GNP : Graphene nanoplatelet, GO : Oxidized graphene nanoplatelet
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01 | Mixing and defoaming

for 60 minutes )

(For 15 minutes)

(a) Mixing

(b) Defoaming

] 1. GNP, GO + Ethanol + Epoxy resin
‘ (Stirring at 150 rpm and 80 °C

2. Above suspension + Curing agent
(Stirring at 100 rpm for 15 minutes )

3. Remove bubbles under vacuum conditions

4. Manufacturing of tensile test specimen

02 | Tensile test specimen

50 115 165

Unit : mm

(d) Size of specimen

(c) Manufacturing
specimens

Figure 1. Process of manufacturing GNP/Epoxy, GO/Epoxy paint
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Figure 2. Direct tensile test equipment
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(a)

Figure 4. Dispersion of (a) GNP in distilled water (b) GNP in
ethanol (c) GO in distilled water (d) GO in ethanol
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Figure 5. Mechanical properties of GNP/Epoxy and GO/Epoxy paint: (a) Tensile strength (b) Elongation (c) Tensile stress—strain curve
of GNP/Epoxy paint (d) Tensile stress-strain curve of GO/Epoxy paint
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