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Fig.1 Basic unit structure of resins
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Fig.2 Basic unit structure diagram of Colloidal asphaltene
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Table | Degrading bacteria on resins and asphaltenes in heavy oil

itk B3 B Wit AR R R SCHik
Bacillus subtilis T Y -4 + + + [27]
Pseudomonas aeruginosa T Y -4 + + + [27]
Pseudomonas aeruginosa Lty + + RAHE [28]
Pseudomonas sp. e + + WiRRZE [29]
Rhodococcus sp. Jiri s Y 445 + + WERER [29]
Bacteria Halophilic coccus R BT A + + — [22]
Corynebacterium sp., Bacillus sp., .
rev’ijliacillus sp. Sta]ljhylacoccus Is)p. il B v o 211
Nocardia otitidiscaviarum TG YK + + LIS [30]
Bacillus licheniformis JH 2K + — — [31-32]
Pseudomonas aeruginosa VT 5 g - + (&) — + [31]
Aspergillus flavus Link Vi1 5 e -4 + + — [33]
) Neosartorya fischeri TG — + — [23]
Fungl Pleurotus tuber-regium Jiith — + — [26]
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Research advances in microbial degradation of heavy components in heavy oil
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Abstract: Resins, asphaltenes are heavy components in heavy oil, as the complexity in structure and the low bioavailability, resins
and asphaltenes are the bottle neck problems to the microbial-degradation for the removal of heavy oil pollutant. Based on
expounding the chemical structure and test method of resins and asphaltenes and on combining the home and abroad research results
related to biodegradation of resins and asphaltenes as heavy components in heavy oil, it could be provided as a theoretical support for
the effective removal of viscous pollutant in the environment. As survey indicates: heavy oil’s resins and asphaltenes are similar in
chemical structural substance, both contain multiple aromatic nucleuses, and atoms O, N, S, etc., key distinction of which is at the
different degree of polymerization of their polycyclic aromatic hydrocarbon, where the content of condensed rings in resins is far less
than such content in asphaltenes; resins is in a state of stable resinsal dispersion in the crude oil, which could form the complex
compound with asphaltenes molecules, further they could be conglomerated to macromolecular aggregates. Currently the bacterial
strain for degradation of resins and asphaltenes has been screened out to use, including bacteria and fungoid, but the degradation rate
of such kind of selected strain is around 10%. The researches on the biodegradation mechanism to heavy oil pollutant is much limited,
most of which focus on the relative content of components in resins, asphaltenes and on the change in their functional groups. For
relevant components in environmental media such as naphthenic acid, carbazole and thiophene, some biodegradation rules and
approaches have been developed, which give the opportunity to the bio-removal of resins and asphaltenes. Since the biosurfactant
could be an enhancement for the bioavailability of hydrophobic organism, its stimulation to the biodegradation of resins and
ashpaltene has been evident. The influencing manners reported including to, increase biomass, enhance metabolism process, change
intake mechanism, participate in co-metabolism and impact on the surface property of cell and on the bacteria’s Zeta electric
potential, etc.. Biosurfactant can raise the degradation rate of viscous oil resins up to 10% and above. As the above concluded, in the
future it should be strengthened in the screening of bacteria and fungoid of highly efficient degradation, further to research on the
molecular mechanism and influencing factors for the biodegradation of resins and asphaltenes, to break through and develop the
bioavailability of resins and asphaltenes to a remarkable extent.
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