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Distribution and Environmental Risk of Pharmaceutically Active Compounds in

the Traditionally Aqueous Phase of Effluent-receiving Rivers
WANG Shuo, LIU Jian-chao” , ZHENG Chao-ya, ZHANG Ji-chen, XU Jia-cheng, XU Ying-ying, LU Guang-hua

(Key Laboratory for Integrated Regulation and Resources Development on Shallow Lakes of Ministry of Education, College of
Environment, Hohai University, Nanjing 210098, China)

Abstract: Colloid media are not only an important " sink" for pollutants in the aquatic environment, but also a crucial regulating unit
for the biogeochemical cycle of pollutants. In this study, the distribution and environmental risk levels of ten typical pharmaceutically
active compounds (PhACs) in the water phase of effluent-receiving rivers were investigated using cross-flow ultrafiltration, solid-phase
extraction, and liquid chromatography-tandem mass spectrometry as the pretreatment and analysis methods. The results showed that the
total concentrations of the ten PhACs in the dissolved phase and colloidal phase ranged from 27.2 to 168. 1 ng-L ™" and 164. 5 to 751. 1
ng-g~ ', respectively. Ibuprofen ( IPF), roxithromycin ( ROX), and erythromycin ( ETM) are the dominating pollutants in the
dissolved phase and colloidal phase, accounting for more than 80% of the total concentration. Strong adsorption properties for ROX,
ketoconazole, ETM, and sertraline were found in the colloid phase, their colloid/water distribution coefficients (1gK_,) ranged from
3.2 10 4.0, and the percentage of PhACs absorbed to the colloidal phase reached 21. 1% -34.5% . The risk assessment of acute and
chronic toxicity to algae, daphnia, and fish showed that only IPF presented a high chronic risk to fish, while the risk levels of the other
PhACs were at or below medium risk. It is worth noting that, in comparison with their acute risk, most PhACs have chronic negative
effects on higher aquatic organisms.

Key words ; pharmaceutically active compounds(PhACs) ; dissolved phase; colloid; adsorption; environmental risk
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Fig. 2 Concentrations, contributions, colloid/water distribution coefficients (K, ), and colloidal adsorption of the 10 PhACs in the colloids
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