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Table 1  Successful microcosm studies in identifying anaerobic degradation of polycyclic aromatic hydrocarbons
PAH Electron acceptor Inoculum Degradation rate/ (pmol/L/d) Reference
Acenaphthene Nitrate Uncontaminated soil 0.12 8
Acenaphthene Nitrate Uncontaminated soil 0.03 9
Naphthalene Nitrate Soil 14. 1 37
Naphthalene Nitrate River sediment 384 20
Naphthalene Mn (IV) River sediment 120 20
Naphthalene Sulfate River sediment 336 20
Naphthalene Sulfate Marine sediment 0.075 38
Naphthalene Sulfate Marine sediment 0.12 18
Naphthalene Sulfate Marine sediment 2.5 15
Naphthalene Sulfate Aquifer material 0. 246 11
Phenanthrene Sulfate Marine sediment 0.1 38
Phenanthrene Sulfate Marine sediment 0.11 18
Phenanthrene Fe (TI1) /Nitrate /Sulfate Mangrove sediment 11.5 23
Phenanthrene Methane Uncontaminated soil 1.6 27
Phenanthrene Nitrate Uncontaminated soil 0.363 13
Phenanthrene Sulfate Uncontaminated soil 1.05 39
Anthracene Methane Uncontaminated soil 0.5 27
Anthracene Sulfate Uncontaminated soil 0.2 39
Fluoranthene Sulfate Marine sediment 0.014 18
Fluoranthene Methane Aquifer material 0.276 25
Fluoranthene Fe (111) /Nitrate /Sulfate Mangrove sediment 1.1 23
Fluoranthene Methane Uncontaminated soil 1.0 27
Fluorene Nitrate Uncontaminated soil 0.424 13
Fluorene Sulfate Marine sediment 0.06 18
Fluorene Fe (III) /Nitrate /Sulfate Mangrove sediment 22.6 23
Fluorene Methane Uncontaminated soil 1.9 27
Pyrene Methane Uncontaminated soil 0.2 27
Pyrene Nitrate Uncontaminated soil 0. 189 13
Pyrene Sulfate Uncontaminated soil 0.01 39
Pyrene Fe (11) /Nitrate /Sulfate Mangrove sediment 0.81 23
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Fig. 1  Proposed naphthalene anaerobic degradation pathways ™
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Fig.2 Proposed anaerobic biotransformation pathways of phenanthrene
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Abstract : Polycyclic aromatic hydrocarbons (PAHs) are a recalcitrant group of contaminants in the environment. PAHs
degradation has been extensively studied and well understood under aerobic conditions, whereas little is known about
anaerobic degradation of PAHs. Here, we reviewed recent progress in anaerobic degradation of PAHs. We focused on
naphthalene and phenanthrene as model compounds. We addressed the main rateimiting factors involved, including the
bioaccessibility of PAHs, the amendment of nutrients and elector acceptors, the degrading microorganisms, and the
biochemistry of the initial activation and subsequent enzyme reaction involved in the pathway. Prospects on this field are
also discussed.
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