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Figure1l. Classification of dissimilated iron-reducing microorganisms™.
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Figure 2. Solid phase electron transfer mechanism of dissimilated iron reducing bacteri .
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Table 1.

Microorganisms that have been reported to degrade petroleum hydrocarbons

Main iron reducing

Source of bacteria Electron acceptor . . Metabolic substrate Reference
functional bacteria

Lovley group enrichment Fe(l11) Geobacter metallireducens Phenol [57]
(pure culture)

Lovley group enrichment Fe(l11) Geobacter metallireducens GS-15 Methylbenzene [48]

Landfills (Netherlands) Fe(l11) Geobacteraceae Phenol and benzoic acid [58]

Gas field/Poland Fe(l11) Peptococcaceae, Desulfobulbaceae, Benzene, Phenol, benzoic acid  [59]
Actinobacteria

DSMZ strain Fe(l11) Ferroglobus placidus Benzoate/ester [54]

Chemostat NO;~, SO,%, Fe(l11) Peptococcaceae, Rhodocyclaceae  Benzene [60]

Qil well sediment Fe(l11) Deltaproteobacteria Geobacter Methylbenzene, Phenol [53]
strain TMJAT

Freshwater aquatic sediment Fe(l11) Geobacter grbiciae, TACP-2T Methylbenzene [61]

Polluted aquifer Fe(l11), Mn(1V) Betaproteobacteria (strain G5G6) Methylbenzene [46]

Qil contaminated aquifers  Fe(l11), AQDS Geobacter strain Ben (pure culture) Benzene [56]

Soil of the original Fe(l11) Clostridia Desulfitobacterium Methylbenzene, Phenol, p-cresol [53]

coal gasification field strain UKTLT
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Degradation of petroleum hydrocarbons by using iron-reducing
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Abstract: Iron-reducing bacteria can reduce Fe(l11) to Fe(Il) by using the extracellular Fe(l11) as aterminal electron
acceptor and oxidizing organic compounds. The iron reduction widely occurs in soils, rivers, oceans, surface
aquifers, and deep petroleum reservoirs at high temperatures and pressures. Anaerobic degradation of organic
compounds coupled with Fe(l11)-reduction is of great importance to the biogeochemical cycle of iron and carbon.
This paper examines a variety of iron-reducing bacteria and their mechanisms. It also summarizes the research and
development (R&D) progresses of using iron-reducing bacteria in degradation of petroleum hydrocarbons. In
addition, the potentia role of iron-reducing bacteria in bioremediation is also discussed. Finally, some future
studies of iron-reducing bacteria are recommended.

Keywords: iron-reducing bacteria, petroleum hydrocarbons degradation, working mechanism of iron reducing
bacteria, anaerobic degradation, bioremediation
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