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ABSTRACT

Flow injection analysis (FIA) and sequential injection analysis (SIA) systems with
dynamic surface tension detector (DSTD) were designed and assembled for studying the
interfacial properties of interfacial active substances at the air-liquid interface.

FIA/DSTD and SIA/DSTD systems were employed to study the kinetic dynamic
surface pressure behaviors of the solutions of cationic and anionic surfactants affected by
cations or anions.

The observed kinetic dynamic surface pressures at the air-liquid interface were
studied, which could be described by the enhancement effect. This could be due to the
ion association between ions and hydrophobic groups of surfactant in a bulk solution. The
effect could be applied for fast screening for water purity, and should be useful in the
electronics industry and for high purity water processes. The system of SIA with DSTD

offers a study of interfacial properties of surface-active molecules with advantages
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including less reagent consumption and producing less waste and with less analysis time
when comparing to the traditional methods.

A SIA system with DSTD was developed for quantification of a surfactant using a
single standard calibration based on an on-line dilution procedure. The single standard
calibration of sodium dodecyl sulphate (SDS) was made by varying aspiration volumes of
a standard SDS solution. This single calibration method provided less reagent, less waste,
less analysis time and reduced the human errors in the classical dilution method.

The study of interfacial properties of SDS in a Brij®35 gradient, PEG 1470 in a
Brij®35 gradient, SDS in a tetrabutylammonium hydroxide (TBA) gradient, and SDS in
a B-cyclodextrin (B-CD) gradient was made by using a SIA/DSTD. An addition effect
was observed with the SDS sample and a Brij®35 reagent gradient. A competition effect
was observed with a PEG 1470 sample and a Brij®35 reagent gradient. An enhancement
effect was observed with an SDS sample combined with a TBA reagent gradient. Finally,
a bulk phase binding effect was observed with an SDS sample and a B-CD reagent
gradient. SIA/DSTD offers a high throughput, fast analysis method that does not require
individual injections for each concentration of mixture samples. In this system, only each
single concentration of sample solution of interest and of reagent was used to study the
effect of sample in different concentrations of reagent. Thus, it consumes less reagent,
produces less waste, and requires significantly less analysis time than the traditional
FIA/DSTD.

The developed FIA/DSTD was used to monitor a brewing process by following
the kinetic dynamic surface pressure profiles. The dynamic surface pressure of yeast
fermentation products increased with the increasing fermentation time and then leveled
off at the end of process. The kinetic dynamic surface pressure could be observed during
the fermentation process until the end of fermentation process, in which no kinetic
dynamic surface pressure was noticed. This developed FIA/DSTD could possibly be
applied for an on-line monitoring process of brewing fermentation processes.

A novel detector, a dynamic interfacial pressure detector (DIPD), was developed

for a study on the interfacial properties of analyte at liquid-liquid interface systems. The
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detector including a flow-through cell was designed and fabricated. Performance was
tested by studying surface-active species at the water-hexane interface. In principle, any
combination of two immiscible liquids with different densities could be used with the
DIPD. As a drop grows from a stainless steel capillary tip, the DIPD can be used to
monitor the diffusion and arrangement of interface-active analytes at the liquid-liquid
interface. This DIPD has been applied to flow-based analytical techniques such as FIA
and normal phase high performance liquid chromatography (NP-HPLC). Possible

applications for cholesterol and gasoline analysis have been explored.



