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Introduction 

Polychlorinated dibenzo-p-dioxins and dibenzofurans (PCDD/Fs) are a family of compounds that includes some 

extremely toxic and potent congeners. PCDD/Fs are among the 12 POPs (persistent organic pollutants) of 

Stockholm Convention. They are highly persistent compounds and have been detected in air, water, soil, 

sediments, animals, and food [1]. Sediments are important environmental media acting as sinks for hydrophobic 

organic contaminants. PCDD/Fs associated with sediments may be exposed to human beings via food chain. 

Quantifying the concentration levels of these chemicals in sediments can provide important information for 

ecological and environmental risk assessment. 

The Pearl River is the third largest river in China after the Yangtze River and the Yellow River. The Pearl River 

Delta (PRD) is located along the southern coastline of China, and plays a pivotal role in the development of 

China national economy. The PRD occupies an area of approximately 41 000 km2 and has a population of over 

41 million. Industries in the PRD are mainly the manufacturing of electronic products, garments, textile products, 

plastic toys and other goods. PCDD/Fs in sediments from Pearl River were investigated in this study. Absolute 

and relative (congener profile) concentrations and 2, 3, 7, 8-tetrachlorodibenzo-p-dioxin toxic equivalents (TEQs) 

were evaluated to describe possible sources and potential for effects of human health. The information of this 

study will be used for strategic planning of future industrial development and urbanization of this region. 

Materials and methods 

The nineteen samples were taken from nineteen locations which can represent environmental conditions of the 

river pollution (shown in Fig.1). A global positioning system (GPS) was employed to identify each location 

precisely. The description of the sampling sites is also given in Fig.1. Each sample was aliquot of the mixture 

from at least of 3 sites of the locations. Sediments were collected with a grab sampler from shipboard. Samples 

were wrapped in aluminium foil, stored at -18°C and freeze-dried, manually ground and sieved before analysis. 

A blank was included in each batch samples. Prior to extraction, 10 g of dried sediments were homogenized and 

spiked with a mixture of internal standards (13C12 PCDD/Fs congeners, Cambridge Isotope laboratories). Then 

samples were mixed with anhydrous sodium sulfate which had been baked out at 660 °C to remove residual 

impurity. The mixture were placed in pre-extracted thimbles and extracted in a Soxhlet apparatus with toluene 

for 24 h. The samples were rotary evaporated to less than 0.1 ml, 1 ml hexane were added. Then the extracts 

were cleaned by three adsorption columns. The first acid-base silica gel column were prepared by packing a 

glass column (15mm i.d.) with layers of 10 g of 44 % acidic silica and a thin layer of sodium of sulfate at the top. 

The columns were cleaned with 50 ml hexane prior to transfer of sample extracts. Samples were then eluted with 

70 ml hexane and rotary evaporated to 1 ml. The second multilayer silica columns (15 mm i.d.) were packed 

with 1g of silica, 2 g of 10 % AgNO3 silica, 1 g of silica, 8 g of 44% acidic silica, 1 g of silica, 5 g of 33% basic 

silica, 1 g of silica and a thin layer of sodium of sulfate at the top. The columns were cleaned with 70 ml hexanes 

prior to transfer of sample extracts. Samples were then eluted with 100 ml hexane and rotary evaporated to 1 ml. 

The third basic alumina columns (10 mm i.d.) were packed with 10 g basic alumina and a thin layer of sodium of 

sulfate at the top. The columns were cleaned with 100 ml hexanes prior to transfer of sample extracts. Samples 

were then eluted with 100 ml 5 % dichloromethane/ hexanes and then eluted with 50 ml 50% dichloromethane/ 

hexanes, the 50% dichloromethane/ hexanes were rotary evaporated to1ml. Then the samples were transfer to 

K-D concentrator and concentrated by means of a rotary evaporator to nearly 500 µl. And then the samples were 

concentrated by gentle nitrogen to 10 µl. The recovery internal standards (13C12 PCDD/Fs Cambridge Isotope 
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