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2.1 12 ¥ (graphene)

Graphene
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~10% S/em

Conductivity
(Ag: 6.3x10° Sicm)

Electrical Mobility 1.5x104-2x10° cm2iV-s
Properties (Si: 1.4x10° em?V-s)
Max. current | >10% Afem?
Density (Cu: ~108 Alcm?)
Young's i B B o
Modulus (Stainless steel: 200 GPa)

Mechanical | Max tensile ~ 100 Gpa
Properties Strength (stainless steel: 1 GPa)

Thermal 4840~5300 W/im-K
Conductivity | (Diamond: 1000-2000 W/m-K)

Geometric

properties Surface area | 2630 mi/g
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= (graphene oxide)
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2.3 434 H (hydrothermal synthesis)
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3.1.3 A 2 9A/Fes0y 2= A
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Ak 28 /FesOy =8 A 0 e Fes040 &A1& &Qlst]
#3 XRD(X-ray diffraction)®4] S st (211 A=k 28
¥ /Fes0, 2=AA 9] XRD 241 1#f=olt}. (220), (311), (400), (422),
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(311)

Intensity (a.u.)
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2~AA Y a2#d SAfo]l= 9] 7]% 7] (functional group)E<] W3}
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Graphene oxide 3D graphene-Fe;0,sponge
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Intensity (a.u.)
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TGA(Thermoganimetric Analysis) Curve #4& %3 2%
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Weight (%)
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— T T T T
0 100 200 300 400 500 600 700 800
Temperature (°C)

19 14 233 /Fes04 2=H A2 TGA Curve
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Voltage measuring
equipment

Displacement
controller

Electrode
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4.2 2 2/Fes0s 284 W] FesO4 AAl o3 &3

2AA W FeOy QA= AAANA Fe039 A AHAA L
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of AFEE AlHEL W SAll=E A e Ak gE A A,
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SR
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Abstract

Graphene with excellent properties has been studied by many
researchers since the time it's found. Graphene is attractive in many
fields of application because of it's chemically stability and high
physical strength.

Although graphene has excellent properties, it's
commercialization 1s Ilimited. Actually large scale of graphene
technology 1is difficult and large scale graphene has damages that
make graphene’s properties inhibit. Therefore nowadays many
researchers develop the large scale graphene technology without

losing the excellent properties for commercialization.

In this study, our group make large three dimensional
graphene structure using graphene oxide. The graphene structure has
good electrical properties, because graphene oxdie is reduced and
functional groups are removed. We succeeded in making a
commercialization focus on the energy harvesting device using the 3D

graphene structure.

keyword: graphene, graphene oxide, hydrothermal, graphene sponge,

energy harvesting.

_34_



