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Abstract
We conducted reduction reactions of graphene oxide (GO) using three selected reductants. The conductivity and solubility
of three kinds of the reduced graphene oxides (RGOs) were examined based on the degree of reduction. When the ethylene
glycol (EG) was used as a reductant, the reduction reaction did not sufficiently progress and as a result the conductivity of
RGOs was observed to be relatively low. For RGOs made by hydrazine (HZ) and thiourea dioxide (TU), we observed no
significant differences in the degree of the reduction, conductivity and dispersity in water. However, RGO prepared by TU
showed an exceptionally good solubility in N-methylpyrrolidone, and the solution was stable for more than 4 months.
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Figure 1. High-resolution XPS data of the Cls regions of RGO-HZ
(A), RGO-TU (B) and RGO-EG (C).
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2.1. Al2F & 717
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Table 1. Conductivities and Dispersity of GO, RGO-HZ, RGO-TU and RGO-EG

Dispersity (0.05 %)’

Conductivity

Sample (S/em) water MeOH EtOH NMP
0 hr 2 wks 0 hr 2 wks 0 hr 2 wks 0 hr 2 wks
GO 2.68 x 10 0 0 o} A e} A o} A
RGO-HZ 6.60 x 10" N X A X 6] X A X
RGO-TU 8.30 x 10 A A A X A X o} o
RGO-EG 4.00 x 10° 0 N 0 X 0 X 0 0

! Visually measured after sonification for 2 hrs at room temperature.
O : homogeneously dispersed.
A\ : small particles observed.
X : precipitation occurred.
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Figure 2. FI-IR spectra of RGO-HZ (A), RGO-TU (B) and RGO-EG (O).
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Figure 3. Raman spectra of RGO-HZ (A), RGO-TU (B) and RGO-EG (O).
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Figure 4. Photographs of dispersions in NMP (0.5 mg/mL) after
ultrasonication of GO, RGO-HZ, RGO-TU, and RGO-EG. Dispersions
immediately after sonication (A), 2 weeks after sonication (B), 4
months after sonication (C).
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