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Abstract of Thesis

The main topic of this thesis is related to the development and application of porous carbon derived from biomass and
polymer. This thesis consists of three chapters and the results obtained through this thesis are summarized as follows.

In Chapter 1, the preparation of hierarchically porous activated carbons (ACs) from apricot shell (AS) and their
applications as electrodes for the symmetric supercapacitor (SC) are described. The effect of the activation conditions on the
specific surface area and porosity were explored systematically. The electrochemical performances of ACs were fully evaluated
on an assembled AC//AC SC system. The results revealed that AS-900-3, AC activated by 900 °C for 3 h under a steam
atmosphere, possessed high specific capacitance and long cycling life, which was attributed to the relatively high surface area and
proper pore size distribution.

In Chapter 2, the author discusses the fabrication of N-doped porous monolithic carbons (PMC) from polyacrylonitrile
(PAN) via a facile template-free thermally induced phase separation (TIPS) approach followed by an easy pyrolysis process. The
shape of the 3D monolith could be designed, revealing the product carbons have the potential advantages of plentiful porosity and
controllable shape. Two typical activation methods were compared to prepare PMC. KOH-activated PMC showed a larger
specific surface area and higher N content in comparison with that of being activated in the carbon dioxide atmosphere
(CD-PMC). The electrochemical measurements were fully carried out on both three- and two-electrode systems. The results
showed that PMC, possessing a large surface area, suitable pore size distribution, and high N content, displayed a high specific
capacitance, excellent cycle stability, and long cycle life.

Chapter 3 demonstrates a facile route for the synthesis of N-doped porous monolithic carbon (NDPMC) from apricot
shell-based activated carbon (ASAC)/PAN composite. NDPMC was obtained through the combination of template-free TIPS
approach and KOH activation process. The composite monolith displayed a 3D porous structure and ASAC was found to be
uniformly distributed across the PAN matrix. The 3D composite monolith showed a higher weight residue and larger specific
surface area than that of pure PAN monolith. Compared to the data from ASAC (Chapter 1) and PMC (Chapter 2), the composite
NDPMC possessed larger surface area and higher nitrogen content, resulting in high specific capacitance, outstanding rate
capability, and excellent cycle stability. The results reveal that NDPMC is a highly promising candidate for high performance SC.

In summary, several kinds of porous carbons were successfully prepared from biomass and polymer. These carbons
possessed high surface area, suitable pore size, and a certain amount of heteroatoms doping have been applied for high
performance SC. Furthermore, the feasible, low-cost synthetic routes for the preparation of porous carbons will be expected to

extend to other types of biomass and polymer sources.
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