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ABSTRACT
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The works in this study are divided into three chapters. Chapter one demonstrates the
application of a homemade hollow fiber flow-field fractionation (Hf-FIFFF) for silver nanoparticles
(AgNPs) separation by using an inductively coupled plasma mass spectrometry (ICP-MS) as element
detection. In this study, polysulfone hollow fiber membrane (30,000 MW cutoff) was used as a
separation channel. The effects of carrier liquid and stabilizing agent on retention behavior of AgNPs
were investigated. Different elution behaviors between AgNPs with tannic acid and citrate stabilizing
agents were observed. Therefore, tannic acid addition into carrier liquid was proposed to modify the
surface of AgNPs and the surface of the membrane, and thereby adjusting the retention behaviors and
fractionation recovery of AgNPs.

Chapter two proposes the use of thermospray flame furnace atomic absorption spectrometry
(TS-FF-AAS) for investigating the time dependent-absorption peak profile of various forms of silver.
The system was applied to examine atomization behaviors of silver nanoparticles (AgNPs) with the
particle sizes ranging from 10 to 100 nm. The atomization rate of AgNPs was faster than that of the
dissolved silver ion. With increased amount of silver, the decay time observed from the time-
dependent absorption peak profile was shortened in the case of dissolved silver ion, but it was
increased in the case of AgNPs. With the particle size ranging from 10 to 100 nm, the detection
sensitivity was found to be indirectly proportional to the particle size.

Chapter three describes the application of electrothermal atomic absorption spectrometry
(ETAAS) for investigating the atomization behaviors of silver nanoparticles (AgNPs) and gold
nanoparticles (AuNPs). The time-dependent atomic absorption peak profiles of AgNPs and AuNPs
with varying sizes from 5 nm to 100 nm were examined at various atomization temperatures from

1400°C to 2200°C. The linear relationship was observed between the time at maximum absorbance



and the particle size, suggesting that ETAAS may be applied to provide the size information of

nanoparticles.

Keywords: size characterization, field-flow fractionation, atomic absorption spectrometry,

silver nanoparticles, gold nanoparticles
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