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Enhanced Degradation of Bis(2-Ethylhexyl) Phthalate (DEHP) Using Indigenous Isolate Acinetobacter sp. Immobilized on Waste Material

    Jiaming Xu, Keng Seng Lok, Hojae Shim
Department of Civil and Environmental Engineering, Faculty of Science and Technology, University of Macau, Macau SAR 999078, China
Bis(2-ethylhexyl) phthalate (DEHP) is a widely used plasticizer known as an endocrine disruptor. A new bacterial strain capable of removing DEHP from contaminated water (with over 90% removal efficiency) was previously isolated from the activated sludge at a regional wastewater treatment plant in Macau Special Administrative Region (SAR), China. When the DEHP (200 mg L-1) bioremoval was evaluated under different temperatures (25, 30, and 35(C), the highest removal efficiency (99.64(0.36%) was obtained at 35(C within 6 days of incubation. In comparison, the removal efficiency was not significantly affected by different pHs studied. When the bioremoval kinetics were studied at different initial concentrations (100-500 mg L-1) for different incubation periods (1-7 days), the highest removal rate (83.51 mg L-1 d-1) was obtained at 400 mg L-1 DEHP in 3 days. A higher bioremoval efficiency for DEHP was achieved by this bacterial isolate at a shorter time (6 days) compared to other studies (up to 12 days). The biodegradation pathway of DEHP for the isolate was also proposed. This study investigates the enhancement of bioremoval of DEHP by Acinetobacter sp., the indigenous isolate, using waste scrap tyre as immobilization matrix. The DEHP adsoption capacity on tyres was not that substantial (2 mg/g) and the contaminant was almost completely removed after 3 days. When tyres were added, the amount of colony forming units (CFUs) increased with the incubation time, while the DEHP concentration decreased efficiently within 2 days of incubation. The isolate sorbed/attached on tyre surface utilized DEHP as carbon source to grow. (Up to 250 words)
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