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Abstract

Abstract

Noble metal nanomaterials have attracted extensive attention owing to their
unique catalytic and optical properties. Therefore, their preparation and application
have become one of research highlights in the field of nanotechnology. Compared
with the traditional physical and chemical methods of synthesizing metal
nanomaterials, the bioreduction methods have emerged as environmentaily benign
approaches to highly stable and fine biocompatible metal nanomaterials in reeent
years. Therefore, we envision that they will be used to produe commereial metal
nanomaterials with promising market prospect. Recently, a large number of
biomaterials have been extensively applied to produce nanomaterials, for example,
protein, peptide and microorganism. 5-hydroxytryptophan is one kind of crude
functional biomaterial. In this paper, it has been used to synthesize Au/Ag
nanomaterials. The major results of the thesis are outline as follows:

1. We demonstrated a facile synthesis of gold nanoflowers by
5-hydroxytryptophan (5-HTP) in aqueous solution at room temperature. The
synthesized nanoflowers are 400 nm in dimension consisting of a solid core and many
small petal-like nanoparticles (30—50 nm) in various directions. The shape, size and
surface morphology of the gold nanostructure could be tuned by controlling the molar
ratio of 5-HTP to HAuCIl, and HCI concentration. Examination of the nanoparticles at
different reaction stages with transmission electron microscopy (TEM) reveals the
shape evolutionary process of the nanoflowers to get a better understanding on their
possible formation mechanism. Additionally, these gold nanoflowers exhibit a high
SERS performance because of the nanoscale surface roughness which is expected to
provide many active sites.

2. A one-step and eco-friendly approach for the room-temperature synthesis of

silver nanowires is demonstrated. In this protocle, AQNO3; was directly reduced by



Abstract

5-HTP without any addition. The mricrostructure of nanowires was studied by SEM,
TEM, SAED, XRD, etc. Through systematic investigation, it was observed the molar
ratio of 5-HTP to AgNOs, concentration of reactants, temperature and pH value play
an important role in the formation of nanowires. The growth mechanism was also

discussed.

Key words: nanoparticles; bio-reduction; 5-hydroxytryptophan; gold nanofiowers;

silver nanowires
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