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Abstract

Abstract

With the rapid development of economy and the accelerating effort in the exploitation
of marine resources, the pollution of the coastal environment is becoming increasingly
serious. In this study, we have developed several methods for the analysis of several
classes of common marine contaminants including lignin, chloroacetanilide herbicides
and organochlorine pesticides. Utilizing these methods, we have investigated the
pollution status of Laizhou bay and Jiaozhou bay by these pollutants. Next, chemical
fingerprinting technology as well as chemometrics methods were applied to seawater
samples collected in the two regions aiming at the development of pollution source
identification and apportionment methods. Finally, methods for the source

identification of oil spills have also been developed.

This thesis comprises of six parts:

In chapter 1, the analytical methods for the determination of lignin, chloroacetanilide
herbicides and organochlorine pesticides, and methods for pollution source
identification and apportionment are reviewed. The background of the investigated
area and the theory of chemometrics methods are introduced. The sampling method
and the storage of the sample are explained. The objectives of the study are also

described in this part.

Chapter 2 describes the development of a sensitive, reproducible method for the
characterization of lignin in sediment samples. The entire sample is first treated with
alkaline cupric oxide at 170 'C to degrade the lignins to small phenolic molecules.
The latter species are then extracted with liquid-liquid extraction (LLE), solid phase
microextraction (SPME) and solid phase extraction (SPE) procedures, followed by
silylation and gas chromatography-mass spectrometry (GC-MS) analysis on a HP-17
MS column. The methods for silylation during different extraction procedure were
discussed. When the extraction method was LLE, the inlet silylation technique was
appropriate. The suitable methods for SPME and SPE are headspace (HS)-silylation
and on-column silylation, respectively. The different parameters that can affect the

extraction process have been evaluated and optimized. A suite of 11 phenols has been
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