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Review on the remediation of phenanthrene in contaminated soils

QIAN Yi, LIANG Changjin

College of Environment and Safety Engineering, Qingdao university of science and technology, Qingdao, Shandong 266042, China

Abstract: Phenanthrene is the representative of polycyclic aromatic hydrocarbons (PAHs), with the effects of carcinogenesis,
teratogenesis and mutagenesis. Due to the characters of low steam pressure, high octanol-water distribution coefficient and low
biological availability, it is a kind of persistent organic pollutant. Because of the wide use of fossil fuels, more and more soils are
contaminated by phenanthrene. Hence, it’s of great significance to make researches on phenanthrene remediation, which contributes
to the reuse of contaminated soil. This article has comprehensively summarized the remediation methods of Phenanthrene in
contaminated soils, including physical remediation, chemical remediation, phytoremediation, and microbial remediation. In allusion
to various methods, this article introduces the principle, remediation conditions, application examples, and merits or demerits. Great
emphasis is laid on the discussion of the degradation mechanism and application of phytoremediation and microbial remediation
methods. Besides, the microbial properties and environmental factors was analyzed, including oxygen, nutrients, temperature,
physical and chemical properties of the soil, coexistence pollutants, etc., which may have an influence on the biological degradation.
Dissolved phenanthrene has unique transport and transformation ability. Surfactants possess good dissolution effect. Therefore,
choosing a suitable surfactant can improve the effects of remediation. Physical remediation with no pollution can realize desorption
and concentration of phenanthrene from soil particle, but the removal rate is low. In chemical remediation, oxidants will oxidize and
decompose phenanthrene, which can be converted to non-toxic and easily degradable small molecules. And the chemical elution
increases the solubility of phenanthrene, which improves the ability of transport and transformation. In spite of the short processing
time of chemical remediation, the addition of other reagents easily causes the second pollution. Phenanthrene can be remedied
through the extraction, degradation and immobilization processes of plants, particularly in the rhizosphere of plants, which supplies
microbial degradation with favorable conditions. As an organic matter, phenanthrene can provide carbon source for the microorganic
growth, and decompose under the action of enzymes. However, few species can be used in the remediation with long remediation
cycle, some of which may even generate toxic intermediate metabolites. Consequently, it can improve the efficiency of remediation
to find a suitable species and to employ gene technology to improve biological ability or the combination of several methods. Based
on the theory of co-degradation, coupled with the degradation promotion with each other in the presence of heavy metals and organic
pollutants, the concept of synergetic degradation is proposed. Great interests will be focused on the new method which has synergic
degradation or co-degradation effects on a variety of pollutants in the future.

Key words: Phenanthrene; soils; remediation method; phytoremediation; bioremediation; microbial remediation; corporate degrada-

tion



