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The PhD thesis is entitled Dispersion and Functionalization of Inorganic Nanotubes by
Covalent or Noncovalent Methodologies. This thesis is divided into the seven chapters.

Chapter 1 describes general introduction. In this chapter, the background of the whole
research, including synthetic methods, features, potential applications and fatal issues of
carbon nanotubes (CNTs) and boron nitride nanotubes (BNNTS), were concretely entered,
and object of this thesis was thoroughly introduced. 7

Chapter 2 describes dispersion of nanotubes in water by simple aromatic molecules. In this
chapter, the nanotubes were functionalized by simple aromatic molecules such as derivative
of naphthalene, anthrancene, and pyrene. Their dispersion and isolation capabilities were
characterized by Ultraviolet-visible-near infrared (UV-Vis-NIR) measurements and Atomic
force microscopy (AFM) observation, indicating that pyrene carboxylic acid had highest
dispersion and isolation capability. It was suggested that number of aromatic rings and
substituted groups were significant parameters for dispersion and disentanglement of
nanotubes.

Chapter 3 describes dispersion of nanotubes in water by pyrene-conjugated peptides. In
this chapter, pristine nanotubes were noncovalently functionalized using pyrene-conjugated
peptides, leading to the excellent dispersed and disentangled nanotubes in water. Depending
on the dispersing methods, UV-Vis-NIR spectra showed that the novel dispersing method
induced not only the great dispersion capability but also the high stability of nanotubes in
aqueous phase.

Chapter 4 describes noncovalent functionalization of CNTs with CdSe nanoparticles. In
this chapter, CNTs were functionalized using CdSe nanoparticles via electrostatic interactions
between the negatively charged CNTs and the positively charged CdSe. The construction of
nanohybrids was confirmed by various observation including X-ray diffraction, X-ray
photoelectron spectroscopy, and Fourier transform infrared. Optical properties of nanohybrids
were investigated from ultraviolet-visible, exhibiting that CNT-CdSe nanohybrids show the
specific absorption spectra, which is diffident from that of the pure-CdSe. It was suggested
that surface electron of CdSe nanoparticles are redistributed and delocalized by electrostatic




interaction with CNTs.

Chapter 5 describes covalent functionalization of CNTs with CdSe nanoparticles. In this
chapter, CNTs were functionalized by CdSe nanoparticles with three types of diamine as
linking agents, which have different length of alkyl chain, to form the chemical reaction.
Photoluminescence spectra indicated that depending on the alkyl chain of linking agents,
nanohybrids exhibited the different emission intensity. It was suggested that distance between
CdSe and nanotubes was important point for the luminescence property.

Chapter 6 describes chemical peeling of BNNTs in proper alcohols via sonication
treatment. In this chapter, BNNTs were dispersed in various alcohol solvents such as
methanol, ethanol, propanol, butanol, pentanol, and hexanol, suggesting that BNNTSs can be
dispersed in alcohol solvents, excepting methanol, and peeled in proper alcohols with alkyl
chains as long as butanol under the strong sonmication. Theoretical analysis and FT-IR
measurement were applied to gain insight into the peeling mechanism, speculating that
following up a zigzag path, cleaving of BN bond was occurred through the nucleophile
reaction from oxygen to the boron atom.

Chapter 7 describes conclusion. In this chapter, the important results from each chapter are
remarked and summarized. The prospective and possibilities directions of the nanotube
research in the future are discussed.
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