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ABSTRACT

Simple electronic knowledge and devices were used in this work to develop
instruments for chemical flow analysis. The project is divided into three main parts as
follows:

Low Cost Telemetry for use with PC Sound Card: Telemetry that employs the
rapid growth technology of the sound card was developed and tested using a remote
wireless device to record the signals from a spectrometer and pH meter. With a
sampling rate of 10 Hz, the results showed 100% accuracy for a distance up to 50
meters. The effective working range is 0-2 V and the working step is approximately
1,100 steps (more than 10 bit A/D). Because of the ease of set up, high efficiency and
small size, the system is very promising in term of wireless monitoring.

Automated and programmable all injection analysis (AlA): Five injection
valves, each controlled by a robotic servo motor, improve the AlIA technique, which
was first introduced by H. Itabashi, for use as an automatic and programmable flow
chemical analyzer. In this work, the position of the detector as presented by Itabashi
was altered to be located as a part of the circulatory loop. With this new position,
many numbers of circulation could be monitored. The sensitivity was improved by
using the summation signal data obtained as the number of circulation rounds was
increased. The system could be employed successfully for determination of
phosphorus in soil and sediment extracts in accordance with the new harmonized
scheme of extraction of the European Commission.

Hybrid flow analyzer (HFA) for ammonia measurement: An effective method,
which combines the advantages of two famous flow-based analyzers; FIA and SIA,
was developed for atmospheric ammonia determination. The analyte gas was collected
in de-ionized water of a diffusion scrubber and the ammonia-collected solution was
analyzed by fluorescent method. Using repeated 8-minute-a-cycle analysis, the
calibrations for the ammonia were linear between 0 and 20 ppbv (R? = 0.9992). The
detection limit was 135 pptv (air sampling volume = 2.0 L) for ammonia gas and 15
nM (liquid sampling volume = 500 pL) for ammonium solution. The precision
achieved running continuously for 9 days with at least 1,500 samplings was
approximately 3 %RSD (n = 1,544) for 5 ppbv NH3 and less than 2% RSD (n = 1,520)
for 2.5 UM NH,".
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