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Abstract

The fundamental electrochemical properties and adsorption capabilities of the carbonized product derived from coffee grounds,
a prevalent form of lignocellulose abundantly generated in our daily lives, have been extensively investigated. The structure
and morphology of the resultant carbonized product, obtained through a carbonization process conducted at a relatively low
temperature of 600 °C, were meticulously examined using a scanning electron microscope. Raman spectroscopy measurements
yielded a relative crystallinity (D/G ratio) of the carbon product of 0.64. Electrical measurements revealed a linear ohmic rela-
tionship within the carbonized product. Furthermore, the viability of utilizing this carbonized material as an anode in lith-
ium-ion batteries was evaluated through half-cell charge/discharge experiments, demonstrating an initial specific capacity of 520
mAbh/g. Additionally, the adsorption performance of the carbon material towards a representative dye molecule was assessed
via UV spectroscopy analyses. Supplementary experiments corroborated the material's ability to adsorb a distinct model mole-
cule characterized by differing surface polarity, achieved through surface modification. This article presents pivotal findings
that hold substantial implications for forthcoming research endeavors centered around the recycling of lignocellulose waste.
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Figure 1. SEM image of coffee grounds obtained before (a, b) and after (c, d) carbonization process.
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Figure 2. Raman spectra of carbonized coffee grounds and catalyst
treated product.
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Figure 3. I-V relation obtained with carbonized coffee grounds. Inset
is the digital image of carbonized coffee ground showing sheet
resistance.
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Figure 4. Voltage profiles of carbonized coffee grounds measured at
0.1 C rate between 0.005 and 2.0 V in coin-type half-cell.
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Figure 5. UV/Vis spectra obtained during adsorption test for methylene
blue dye molecules in ethanol by carbonized coffee grounds as a
function of adsorption time.
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Figure 6. UV/Vis spectra obtained during adsorption test for methyl
orange dye molecules in ethanol by surface modified carbonized coffee
grounds as a function of adsorption time.
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