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Thermal / Electrical Conductivities of Graphites Treated in Aqueous NaOH Solution
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Abstract: Thermal and electrical conductivities of the natural, artificial, and expandable graphites were analyzed after
treatment in NaOH aqueous solution. In order to investigate the elimination of the oxidized groups and impurities
on the graphite surfaces after NaOH treatment, the graphite samples were structurally characterized by using XRD,
XPS, Raman, FE-SEM. The thermal and electrical conductivities of the graphite samples were significantly
improved after NaOH treatment. These results were caused by the structural rehabiliation.
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Fig. 1. Comparison of XRD patterns measured from graphites;
natural graphite (n-Gr) and the alkali-treated sample (n-Gr-al).
The inset of this figure shows the peaks at ~26.5°.
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Fig. 2.
of this

XPS plots of graphites (a) n-Gr (b) n-Gr-al. The inset
figure shows the Ols peaks.

Table 1. Comparison of atomic % in XPS measurements n-Gr,
a-Gr,
graphites, respectively.

and x-Gr indicate natural, artificial, and expandable

Cls (at%) Ols (at%)

n-Gr 95.8 4.2
n-Gr-al 96.4 3.6
a-Gr 96.0 3.6
a-Gr-al 96.6 2.8
x-Gr 95.3 4.0
x-Gr-al 96.1 3.5
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Fig. 3. SEM images of graphites (powder states). The scale

bars in the figures are 5 (m.
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Fig. 4. Raman Spectra of graphites; x-Gr and x-Gr-al.

Table 2. XPS measurements band intensity ratios (Ip/Ig) of

Raman spectra obtained from graphites.

In/Ig

Before alkali After alkali
treatment treatment
n-Gr 0.91 0.63
a-Gr 0.89 0.49
x-Gr 0.90 0.51
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Fig. 5. Comparisons of (a) thermal conductivities and (b)

electrical conductivities obtained from graphites.
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