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Effect of Particulate Size and Composition on the Biodegradation of PAHs in

Nature Waters

WANG Ran, XIA Xing-hui, MENG Lrhong

(State Key Laboratory of Water Environment Simulation, School of Environment, Beijing Normal University, Beijing 100875,
China)

Abstract: Effect of particulate size and composition on the biodegradation of polyeyelic aromatic hydrocarbons( PAHs) in nature waters
was examined. Experimental study was carried out for the Yellow River. The results showed that the biodegradation of benzo[ a]
pyrene and chrysene in water system could be fitted with oneorder kinetics and the existence of particulates promoted the
biodegradation. When the particulate content was 4 g/ L. the sequence of increasing trend in the PAH biodegradation rates was:
water system with middle size particulates( 7~ 25Hm) > water system with small size particulates( < 7Hm) > water system with large
size particulates( > 25Hm) . T he biodegradation rate constants for benzo| a] pyrene in water systems with middle, small and large size
particulates were 0.024 8d™ ', 0.0212d™", 0.0192d™", respectively, and that for chrysene were 0.028 8d™ "', 0.026 14" ',
0.021 84" ", respectively. The mechanisms regarding the effects of particulate size on the biodegradation of PAHs include several
aspects. First, the particulate size and composition affected the PAHs degraders level in water system as well as the distribution of
PAHs degraders in water and particulate phases. The population of PAHs degraders in water systems with middle and small size
particulates was higher than that with large size particulates. Second, PAHs tended to be sorbed on the particulate phase, and the
desorption of PAHs from the particulate phase would lead to a higher concentration of PAHs in the interface between water and
particulate phases. Since the PAHs degraders also tended to grow in the interface between water and particulate phases, this would
result in a higher contact chances for PAHs and PAHs degraders. Therefore, the existence of particulates stimulated the
biodegradation of PAHs in water system. Third, the sorption capacity of PAHs and PAHs degraders on the middle and small size
particulates was higher than that on the large size particulates. Consequently, the biodegradation rates of PAHs in water systems with
middle and small size particulates were higher than that with large size particulates. However, the desorption capacity of PAHs from
middle size particulates was higher than that from small size particulates, leading to that PAHs concentration in the water/ particulate
interface of the former system was higher than that of the latter system. Therefore, the biodegradation rates of PAHs in water system
with middle size particulates were higher than that with small size particulates.
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Fig. 1 PAHs degrader concentration in water phase versus time
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