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ABSTRACT

Flow injection (FI) technique is one of the analytical techniques
introduced into the undergraduate curriculum for chemistry students. In order to
support students’ learning of this topic, a demonstration together with a predict-
observe-explain teaching sequence was developed. The developed instructional
method was applied to teach flow phenomena occurring in the FI technique. A
demonstration tool was assembled by using transparent materials for clear
observation of the flow phenomena. Students were engaged to predict, observe
the situation, and then encouraged to discuss with peers. This strategy, therefore,
promotes students generating their own conceptual knowledge via reconciliation
and negotiation between their prior knowledge and new experience.

This dissertation was extended to develop two new methods for food
safety and control. A flow system for the rapid screening of formaldehyde
contaminated in food was proposed. The system is based on the concept of the
hybrid flow analyzer (HFA) with a Hantzsch reaction. An operating procedure
was designed for multiple tasking and high sample throughputs. This system was
successfully applied to re-hydrated dry squids, vegetables and mushrooms.
Another system is a sequential injection (SI) module for simultaneous and real-
time monitoring of three key parameters for the beverage industry, i.e., the sucrose
content, pigment and dissolved CO,. The SI module included a vaporization unit
where dissolved CO, was measured via vaporization of the gas from the liquid
phase. This unit was also used to degas the carbonated drink, prior to the
measurements of sucrose and pigment within the same system. The method
requires no chemicals and is therefore completely friendly to the environment.
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