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Abstract — In this study, impurities such as Li and F were removed from waste graphite through citric acid treatment,
and changes in structural properties, capacity, and cycle stability of regenerated graphite were observed accordingly.
Regenerated graphite pretreated in a nitrogen atmosphere was treated with citric acid, and its structure and characteristics were
analyzed through SEM (Scanning Electron Microscope), FT-IR (Fourier Transform Infrared spectroscopy), XRD (X-ray
Diffraction), and XPS (X-ray Photoelectron Spectroscopy). Waste graphite that was not treated with acid had a rapid
decrease in capacity before 70 cycles, but graphite that had been treated with citric acid showed a capacity of 302.9 mAh g!
and a capacity retention rate of 93.1% at 100 cycles. In addition, despite changes in current density in rate performance,
samples treated with citric acid showed 340.2 mAh g! performance at 1.0C without change in capacity. As a result, it
was confirmed that citric acid treatment not only effectively removed impurities and showed a high capacity retention
rate, but also showed stability even at high current densities.
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Fig. 1. SEM images of (a,c) S70, (b,d) C70 with different magnification.
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Fig. 2. XRD data of Pristine graphite, C70, C90 samples.
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Fig. 3. FT-IR spectra for Pristine graphite, C70, C90.
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