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Study on Nanostructured Functional Materials

for Separation and Detection

Abstract

This report consists of two parts of work.

In the first part, we discuss the application of surface photovoltaic technique
in detection, using ZnO nanoparticles as model material. Firstly, we prepared two
kinds of ZnO nanoparticles. Then using surface photovoltage spectroscopy (SPS)
as the main means, together with other analytical means such as FTIR, TGA, DTA,
we discuss the difference in surface properties of two kinds of particles. This
research proved the sensitivity of surface photovoltaic technique on the surface
properties of nanostructured semiconductor materials.

Secondly, we change the adsorption state of acetic acid on the surface of particles
by calcination. Studying by SPS showed that the desorption of acetic acid
introduced surface states in the bandgap of ZnO particles. Induced by electric
field, the surface states extended the photovoltaic response from 380 nm to 800
nm. When the particles adsorbed acetic acid vapor again, the photovoltaic
response of surface state was quenched. Finally, on the basis of the above research,
we put forward the research plan on applying surface photovoltaic technique to

detection.

In the second part, we prepared two kinds of nanostructured composite
particles for biological magnetic separation and study their separation quality by
high gradient magnetic field. We prepared Dextran/Fe,O, composite particles by
in-situ synthesis. We prepared polymer/Fe,O,/polymer sandwiched composite

latex spheres by emulsion polymerization, based on the idea of surface
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engineering. We characterized the two kinds of particles by TEM, UV-Vis, FTIR,
TGA, conductivity titration. All the results proved the formation of composite
particles. We studied the magnetic properties of composite particles by Mossbauer
spectroscopy. Finally, we measued the separated quality of composite particles by
a home-made high-gradient magnetic separation equipment And study the

stability of composite particles in medium with different pH value.

Keywords: Nanostructured materials, Detection, Magnetic separation, SPS, ZnO,

Fe,O, Emulsion polymerization
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