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ABSTRACT

The biodegradable organic matter is a major cause of dissolved oxygen depletion
in natural water. Determination of 5-days biochemical oxygen demand (BOD,) is a favorite
technique to evaluate a contamination of organic pollutants in the water. This conventional
technique is tedious and time consuming; moreover, it can not distinguish sources of such
contaminants. Treated effluents of which being discharged to natural waterways from seafood
processing and concentrated latex industries, which are two main industries in southern Thailand,
and Hatyai Municipality’s sewage treatment plant may contain significant amount of organic
pollutants. The objectives of this study were to examine fluorescence spectra patterns of natural
surface water and wastewater from different sources, to obtain fingerprint spectra of organic
matters derived from different types of wastewaters in order to distinguish the sources of such
contaminants in surface water, and to acquire a relationship between fluorescence intensity and
BOD; values.

For conventional fluorescence spectra at XEX = 248 nm, very similar spectral
patterns with a maximum peak at 492-493 nm were observed from all types of water including
wastewaters from seafood processing and concentrated latex industries, Hatyai Municipality’s
sewage treatment plant, and U-Tapao river water. Similar synchronous fluorescence spectral
patterns in all types of water were also examined at AA = 10 nm, The major peaks between 384
to 411 nm and 296 to 307 nm were indicated, of which the later one also presented when distilled
water was used instead of samples. For AA =20 nm, the major peaks showed somewhat
different. The wastewater collected from seafood processing and concentrated latex industries

gave the clear peak at 303 to 313 nm. This peak was also seen quite clear in samples collected
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Hatyai Municipality’s sewage treatment plants. While all U-Tapao river water samples gave the
broad peak at 338 to 347 nm. For AX = 40 nm, all types of water except river water gave a major
peak between 318 to 328 nm, however the major peak in U-Tapao river water was shifted to
between 332 to 339 nm. To ascertain if these peaks were contributed by industrial wastewater,
mixing of these wastewater into the U-Tapao river water at different ratios were investigated. It
was found that the fingerprint spectra at AA =20 nm was presented clearly and the fluorescence
intensity of the peak at 303-313 nm was strongly related to the amount of wastewater containing
in the river water. This finding suggests that it is highly possible to use synchronous fluorescence
spectroscopy as a tool to indicate a contamination of industrial organic waste in surface water.
The results also show a linear relation between fluorescence intensity and BOD,
when the BOD, values lower than 600 mg/l. This indicates the possibility for such industries to
use synchronous fluorescence spectroscopy technique to evaluate BOD, values before
discharging wastewater to the natural waterways. This technique is fast and do not required any

sample preparation prior to be analyzed.
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