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Abstract

This thesis consists of two parts. For the first part sample preparation
and electrochemical detection techniques were developed using thin film layer and
nanomaterials. The second part focused on the preparation of nanowires via
electrodeposition technique.

The first developed technique was on on-line system for volatile
organic compounds (VOCs) based on pervaporation technique for methanol, ethanol,
1-propanol, methyl-isobutyl ketone (MIBK) and tert-butyl methyl ether (MTBE)
analysis. The diffusion rate and system performance of each compound was studied.
The results show that diffusion rate of MTBE was the highest and the lowest was
methanol and ethanol. In addition, this technique was applied for the analysis of
environmental sample, i.e, wastewater and biosolids. Matrix effect and the
percentage of relative recovery were also investigated. From real sample analysis,
none of the studied compounds were detected in the wastewater and biosolids in this
area.

The second development aimed to overcome the drawback from
commercial adsorbent. Trapping tubes for volatile organic compounds (VOCs),
dichloromethane (DCM), 1, 2-dichloroethane (DCE), trichloromethane (TCM),
trichloroethene (TCE), benzene (B), toluene (T) and xylene (X) in indoor air were
developed using silico-steel tube (1.02 mm LD. and 1.59 mm O.D.) coated with sol-
gel polyethylene glycol (PEG), sol-gel polyethylene glycol mixed with multi-walled
carbon nanotubes (PEG/MWCNTs). To achieve the highest adsorption and desorption
efficiencies, parameters affecting the response of the system were optimized. The

reproducibility, stability and system performance of developed trapping tube were




investigated and compared to Carbopack B. The trapping tubes provided higher
sensitivity and lower detection limit than Carbopack B. The developed trapping tubes
were applied for the monitoring of VOCs in indoor air and only toluene and xylene
were found in the range of N.D.-3.3 ppinv and N.D.-1.1 ppmv, respectively.

For the third project, electrochemical detection of tetracycline was
investigated using bismuth thin film electrode (BiFE). A bismuth film was prepared
on glassy carbon electrode (GCE) via electrodeposition technique. This modified
electrode was set in a flow injection amperometric system for analysis of tetracycline
at -1.3 V. It provided lﬁgher sensitivity, 4.6 times, than bare GCE. Linear dynamic
range was between 1.0 and 6.0 mM with a low detection limit of 1.2 uM. Good
reproducibility of bismuth film preparation was obtained with relative standard
deviation 4.7% whete one preparation could be used to analyze tetracycline up to 40
times. The BiFE was validated with three different lots of real sample, 250 mg
tetracycline capsules, the results showed good agreement i.e., between 240 and 260
mg per capsule. Good relative recoveries were also obtained in the range of 86-106%.

For the development of alloy nanowires preparation, electrodeposition
technique with template-assisted was carried out whereas the mixture of metal plating
solution was used for single segment alloy nanowires (Co, Ni and Cu mixture,
deposition potential -1.4 V) and multi segment alloy nanowires (Ag and Au,
alternative deposition potential between -0.5 to -1.2 V) including step-like porous
gold nanowires (Ag and Au, changing deposition potential between -0.9 to -1.1 V
following etching silver component). Finally, the template was dissolved to obtain
free standing nanowires. Composition profile of single-segment alloy nanowire,
qualitatively and quantitatively, was detected by X-ray fluorescence (XRF) whereas
optical reflectivity was used to qualify the multi-segment alloy nanowires. These can
be interpreted for coding pattern. Energy dispersive X-ray fluorescence (EDX) was
used to study the amount (% atom) of gold and silver at different deposition potential
for multi-segment and porous gold nanowires. Scanning electron microscope (SEM)
was used to study the pore distribution, the diameter of porous gold at different
composition of gold/silver and the characteristic of all nanowires. XRF and optical

reflectance are effective readout techniques of alloy nanowires. SEM illustrated the
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step-like porous gold and also the composite materials. These versatile composition-
and shape- tailored concept can be extended to nanowires which have diverse
properties based on different metals and also composite material. These production

can be used for a wide range of apphcatlon i.e., product tagging and nano-devices.
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