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This project aims to study the preparation and characterization of activated
carbon (AC) from the shells of crustaceans such as shrimp and crab, the byproducts
from seafood-processing industries, by chemical activation. Since the raw materials in
this study consist of chitin, which is nitrogen-containing compounds, the obtained AC
products therefore contained nitrogen atoms in their carbon framework without any post-
treatment, and so-called nitrogen-doped AC (NACs). In this study, shrimp and crab
shells were used as the precursors. The studied process parameter was amount of
activating agent. Characteristics of the obtained NACs including textural and structural
properties, and surface functional groups were fully analyzed. Amount of nitrogen was
measured by means of elemental analysis, and the preparation process to obtain high
performance nitrogen-doped AC for energy storage applications will be deduced. The

thus obtained ACs will be characterized electrochemically in aqueous solution (1.0 M

2



H,SO,) to examine the electrocapacitive behaviors by using three electrode cell
configurations. It was found that amount of nitrogen (in terms of N/C) affects the porous
texture as the excessive N/C would widen the pore, thus lead to the development of
mesoporosity and reduce the specific surface area. However, regardless the low specific
surface area, the presence of nitrogen functionality in a form of pyridinic-group was
found to play a role for the enhancement in electrocapacitive storage, thanks to the
contribution from pseudocapacitance. Therefore, the obtained NACs can be considered

as an environmentally-friendly material for potential energy storage.
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