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Due to the high production figures and unfavourable metabolic behaviour in the sewage 
treatment characterized by the formation of the lipophilic toxic metabolites (1, 2) alkylphenol 
polyethoxylates represent an issue of major environmental concern. 

Input and distribution of alkylphenol polyethoxylates in the Krka River Estuary were 
studied during 1990-1991. Grab samples of wastewaters were taken from the sewering system 
of the town of Sibenik and at all major outlels in the Sibenik Harbour. In addition, samples of 
estuarine water were collected at different distances from the wastewater outlets and from the 
vertical profile of the water column. 

Quantitative determination of APnEO was performed by high-performance liquid 
chromatography (HPLC) involving both normal-phase (distribution of oligomers) and 
reversed-phase (distribution of homologues) systems (3). The dissolved APnEO (filtered 
through GF/F filters) were extracted using C18 cartridges (4) while the particulate APnEO were 
extracted using an ultrasonic method. 

The concentrations of APnEO in the wastewater varied in a rather wide range from 43--2960 
/µg/L. The oligomer distn'bution was relatively uniform in all of the examined wastewater 
samples and indicated the predominance of the APnEO which are common for laundry 
detergents (Fig. 1). The most abundant individual oligomers in the dissolved fraction were 
those having an average number of EO units per molecule of 9-11. The oligomer distribution 
in the particulate fraction was significantly different showing a shift of the maximum towards 
lower oligomers (nEO = 6). 
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Figure 1. Oligomer distributions of alkylphenol polyethoxylates in a) raw wastewater and b) 
composite sample of the estuarine water from the vertical profile in the Sibenik Harbour 

The study of the horizontal distribution of APnEO suggested that simple dilution was the 
primary mechanism which caused their rather low concentration levels in the water body of 
the Sibenik Harbour. 

Fast sedimentation with sewage derived particles was indicated as another important 
mechanism since a significant portion of the total APnEO in the wastewaters (from 11.4 to 
61.7 %) was found in the particulate fraction. 

The vertical distribution of APnEO in the water column reflected clearly the stratification of 
the Krka River Estuary. The concentration maxima of APnEO were determined in the surface 
microlayer (17.1 /µg/L) and at the boundary of the freshwater and salinewater layers (8.6 
/µg/L) while the concentration in the underlying salinewater layer was low(< 1 /µg/L). This 
indicated that the vertical transport of the pollutants was greatly reduced by the freshwater
salinewater boundary. 

The oligomer distribution of APnBO in the estuarine water (Fig. lb) resembled very closely 
the distribution of the dissolved APnEO in the wastewaters thus suggesting no significant 
alteration of the original composition by biodegradation. Indeed, the model biodegradation 
experiments conducted in the laboratory have shown that the biodegradation half•life of 
APnEO was in the range from 9 to > 25 days depending on the origin of the bacterial culture 
(freshwater or salinewater layer) and temperature (Fig. 2). The biodegradation was particularly 
slow in the salinewater layer and under the winter temperature conditions. 
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Figure 2. Model biodegradation experiments conducted with two different mixed bacterial 
cultures from the Krka River Estuary under the a) winter (13 "C) and b) summer (22.5 "C) 
temperature conditions. 
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