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Tuning the 3D Structure of Graphene Oxide Assembly for Precisely Controlled Adsorption
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CHAPTER 1: Chapter 1 contains an in-depth literature review of the carbon materials used in this research, which
includes activated carbon (AC), graphene oxide (GO), and reduced graphene oxide (rGO). This is followed by an
examination of GO covalent functionalization methods and their impact on the surface chemistry and physical structure
of the carbon framework. The chapter concludes with an overview of the general concepts of adsorption as an application
and a characterization technique, and a brief description of the problems boarded.

CHAPTER 2: This study evaluated the methylene blue adsorption method as an alternative to N2 physisorption for
determining the specific surface area of GO. Our comparative analysis with a reference commercial AC revealed that
N: physisorption cannot adequately estimate the specific surface area of GO. By optimizing the temperature and pH for
MB adsorption onto GO, we were able to significant surface area of 1555 m?*g was achieved for GO. Structural
characterization through SEM-EDX, XRD, and AFM confirmed uniform MB coverage on GO. The results showed that
MB molecules absorbed in a stable, intercalated double-layered arrangement between GO layers, facilitated by n—n and
ionic interactions. This study demonstrated that MB adsorption is a viable method for assessing GO surface area.
CHAPTER 3: For this study, we synthesized high-surface area rGOs using AA as a reducing agent. Structural
characterization, including specific surface area, pore structure, crystallinity, and carbon chemical state, revealed that
temperature and reaction time were key factors in controlling the stacking degree of the reduced product. Through a
time course analysis, side products of AA were identified by LC-MS, which helped verify the reduction mechanism.
Based on the findings, optimal conditions were proposed for creating a high-surface area graphene-based adsorbent.
This derivative was then tested in aqueous solutions containing organic and inorganic pollutants, such as methylene
blue, methyl orange, and cadmium, demonstrating strong adsorptive capabilities.

CHAPTER 4: This study investigated the functionalization of GO with hexylamine, octylamine, and dodecylamine,
examining how these alkylamines influence the interplanar spacing in GO. Results showed that interlayer distance was
governed by alkylamine length and surface coverage, with near-complete coverage necessary to avoid partial stacking.
Thermal treatment further stabilized the functionalized GO, with alkylamines retaining thermal stability up to 150 °C
and partial deoxygenation enabling interlayer rearrangement.

CHAPTER 5: This chapter presents the general conclusions of this research, along with a summary of each chapter, a
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