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Fig.7 Scanning electron micrograph of the bacterial immobilized microspheres
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IMMOBILIZATION OF MARINE OIL-DEGRADATING BACTERIAL CONSORTIUN
AND ITS DEGRADATION CHARACTERISTICS

GAO Xiang-Xingl, GAO Wei!, CUI Zhi-Songl, LI Xin-Zi', LI Qian',
HAN Bin', ZHOU Tao?, ZHENG Li'

(1. Marine Ecology Research Center, First Institute of Oceanography, State Oceanic Administration, Qingdao 266061, China;
2. College of Chemistry and Chemical Engineering, Qingdao University of Science & Technology, Qingdao 266000, China)

Abstract To apply effectively biodegradable bacteria for coastal petroleum pollution remediation, we optimized the
condition of immobilization of bacterial consortium DC10 (Chinese patent No.ZL201010223463.6 specific to marine
biodegradation to petroleum cleanup) with polyvinyl alcohol (PVA) and sodium alginate as biocarriers in terms of oil
degrading capacity, physical strength, and mass-transfer performance of the microspheres. Immobilized bacterial
microspheres could be made easily by a peristaltic pump with hydrogel that composed of 6% PVA, 2% sodium alginate,
and 0.5% activated carbon. The microspheres are 4—6mm in diameter and featured low viscosity, easy molding, and high
mechanical strength. Compared with free bacterial consortium, the immobilized microspheres enhanced the total petroleum
degradation rate by 7% after biodegradation for 12d. Through biodegrading spectrum analyzed in GC/MS, the removal
rates of n-alkanes and polycylclic aromatic hydrocarbon (PAHs) increased significantly. Therefore, the application with the
immobilized bacterial microspheres could increase the biodegradation effectively to coastal petroleum leaking and shall be
promoted in future cases.

Key words marine oil spill; oil-degradating bacterial consortium; immobilization technique; biodegradation



