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ABSTRACT

A flow injection (FI) in-valve mini-column system coupled to flame atomic
absorption spectrometry (FAAS) was studied. A mini-column replaced a sample loop
of a 6-port injection valve and was packed with Chelex-100 resin (H® form) to
separate some cations of interest, namely, cadmium, copper, lead and zinc from other
ions involving and on-line preconcentration prior to analysis. A mixture of the cations
was on-line pH adjusted with 1.0 M ammonium acetate buffer pH 5.4 before it flowed
into the ion exchanger column. After that, 2.0 M HNO3 was used to elute the analytes
from the column to the FAAS. A single standard calibration can also be obtained
benefit from such a system. The proposed procedure was applied to tap, surface and

wastewater samples.



An analytical system combining FI with an ion chromatography (IC) was
investigated. The FI in-valve mini-column packed with Chelex-100 resin was
proposed for on-line sample pretreatment for some cations, namely, cadmium, lead
and zinc, prior to simultaneous determination by using ion chromatography.
A solution containing a mixture of the cations was first passed through the in-valve
mini-column, followed by on-line elution. The eluate was then flowed further to the
IC injection valve and was injected into an ion chromatograph. Conditions of the
system were optimized. A single standard calibration was possible. The recoveries of
Cd, Pb and Zn were 95%, 105% and 99%, respectively. The developed method was
applied to zinc ore samples and results obtained agree with ICP-AES and AAS.

A novel Raman sensor using a liquid-core optical waveguide implementing a
Teflon-AF 2400 tube filled with water was developed. An aqueous analyte mixture of
benzene, toluene and p-xylene was introduced using a 1000 ul sample loop to the
liquid-core waveguide (LCW) sensor and the analytes were preconcentrated onto the
inside surface of the waveguide tubing. The analytes were then eluted from the
waveguide using an acetonitrile-water solvent mixture injected via a 30 ul eluting
solvent loop. The preconcentration factor was experimentally determined to be
14-fold, in reasonable agreement with the theoretical preconcentration factor of 33
based upon the sample volume to elution volume ratio. Raman spectra of benzene,
toluene and p-xylene were obtained during elution. It was found that analytically
useful Raman signals for benzene, toluene and p-xylene were obtained at 992, 1004
and 1206 cm™, respectively. The relative standard deviation of the method was 3% for
triplicate measurements. The limit of detection (LOD) was determined to be
730 ug I"* for benzene. The Raman spectra of these test analytes were evaluated for

qualitative and quantitative analysis utility.



