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ABSTRACT

Novel chemical analysis systems incorporating modern information
technology have been developed. Such developments involve hardware, software and
applications. A flatbed scanner was applied to serve as an alternative detection device
for colorimetric determination of iron and phosphate which were chosen to be model
analytes. For iron, 1, 10-phenanthroline method was applied but down scaling to
micro volume operation with use of 96 well plate. All the volumes of solutions and
samples were in micro liter levels. Evaluation of the unknown iron contents was made
through a calibration graph a plot of Red, Green and Blue color values vs iron
concentrations. For phosphate, the molybdenum blue method was applied, but also
down scaling to micro volume chemical analyses. Evaluation of Red, Green and Blue
values in connection to phosphate concentration was investigated. The system can be

operated in remote control mode via TeamViewer.
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Simple Lab-on-chip (LOC) was developed by employing simple fabrication
LOC platform made of acrylic Perspex, attached with fiber optic spectrophotometer,
charge coupled device (CCD) or modified web-cam camera (complementary metal
oxide semiconductor (CMOS)). Software was also developed for the data acquisition

and the LOC was applied for acid-base assays.

A novel sequential injection lab-at-valve (SIA-LAV) was developed.
A modified webcam camera was employed as a detector situated at a specially
designed reactor attached to a part of selection valve. The developed SIA-LAV was
applied for the determination of iron and phosphate with the 1, 10-phenanthroline
method and molybdenum blue method, respectively. Remote control SIA-LAV was
be able to be operated by either PC or smart phone. Higher degrees of automation for
such instrumentation can be handled via TeamViewer. Applications to real samples
were demonstrated for the determination of phosphate in cola drinks and frozen (sea)

food samples.

Some preliminary investigations were also made for the effects of light to
phosphate determination using molybdenum blue paper based analytical devices.
Exploiting comparison in employing a flatbed scanner, portable scanner, digital

camera, and a mobile phone to served as alternative detector for a colorimetry.

In addition, preliminary investigation of a heating unit for incorporation in to

a Simultaneous Injection Effective Mixing Analysis (SIEMA) system was undertaken.



