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Abstract : Biomass bamboo charcoal is utilized as anode for lithium-ion battery in an effort to find an alternative to conventional
resources such as cokes and petroleum pitches. The amorphous phase of the bamboo charcoal is partially converted to graphite
through a low temperature graphitization process with iron oxide nanoparticle catalyst impregnated into the bamboo charcoal. An
optimum catalysis amount for the graphitization is determined based on the characterization results of TEM, Raman spectroscopy,
and XRD. It is found that the graphitization occurs surrounding the surface of the catalysis, and large pores are formed after the
removal of the catalysis. The formation of the large pores increases the pore volume and, as a result, reduces the surface area of
the graphitized bamboo charcoal. The partial graphitization of the pristine bamboo charcoal improves the discharge capacity and
coulombic efficiency compared to the pristine counterpart. However, the discharge capacity of the graphitized charcoal at
elevated current density is decreased due to the reduced surface area. These results indicate that the size of the catalysis formed in
in-situ graphitization is a critical parameter to determine the battery performance and thus should be tuned as small as one of the
pristine charcoal to retain the surface area and eventually improve the discharge capacity at high current density.
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Figure 1. (a) XRD patterns and (b) Raman spectra of the carbonized charcoal and graphitized charcoal treated with 2, 3, 6 and 9 mM of

catalysis.
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Figure 2. SEM images of carbonized charcoal (a, b) and graphitized
charcoal treated with 6 mM catalysis (c, d).
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Figure 3. TEM images of graphitized charcoal treated with 6 mM catalysis.
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Figure 5. Charge-discharge curves of carbonized charcoal (a) and graphitized charcoal treated with 6 mM catalysis (b) and Comparison of the
capacity retention (c).
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