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Abstract: This study aimed at biologically degrading complex crude oil refinery waste sludge by using a consortium of bacteria in a tailored 
composting process. All experimental process was incubated for 10 months at room temperature. The results revealed that microbial growth 
and activities were enhanced as indicated by an increase in temperature, moisture level, pH value, and respiration rate in all the compost pile. 
Polymerase chain reaction with specific universal primers was used for identification, and other molecular techniques were employed for the 
characterization of bacteria that utilized PAHs. The sequenced amplicons were identified as , Bacillus Microbacterium hominis, Rhodococcus, 
Brevibacterium frigoritolerans, Enterococcus mundtii, Sanguibacter soli, Gordonia, Burkholderia, Pseudomonas, Clostridium sordelli, 
Cellulosimicrobium funkei, Sphingomonas, Micrococcus aloeverae, Ochrobactrum, Sporosarcina, Dietzia, Streptomyces, Bhargavaea, 
Arthrobacter and Staphylococcus species. Automated Soxhlet extractor with Dichloromethane and gas chromatography/mass spectrometry 
was used to quantitatively determine the PAH reduction.  Results showed a reduction between 36.52 and 99.98%. Tailored co-composting 
with animal manures was positive in degrading PAHs present in complex crude oil waste sludge. 
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Crude oil is an essential natural mineral resource and 

when refined; its products are highly depended on for 

everyday life and activities.  As the demand for crude oil and 

its refined products increases, the waste product increases. 

This waste is a thick, viscous mixture of sediments, water, oil, 

and high hydrocarbon concentration known as crude oil 

waste sludge. It is a contaminant encountered during crude 

oil refining, cleaning of oil storage vessels, and waste 

treatment (Liu et al 2010, Islam 2015, Jiao et al 2017). This 

contaminant enters the environment because of human 

activities, and it causes lethal and sub-lethal toxic effects to 

the environment (Hassanshahian et al 2012, Ibuot and 

Bajhaiya 2013, Liu et al 2014, Winquist et al 2014, Ohanmu et 

al 2019). Crude oil sludge and its components are cytotoxic, 

mutagenic, and potentially carcinogenic, this calls for human 

concern (IARC 2007, Bayoumi 2009, Kumar et al 2011, Ibuot 

and Bajhaiya 2013, Ferradji et al 2014, Zaki et al 2014). 

Besides, it is highly recalcitrant under normal conditions. 

Such characteristics are attributed to their strong molecular 

bonds, high molecular weights, hydrophobicity, and relatively 

low solubility in water (Ibuot and Bajhaiya 2013). 

Different techniques in many studies have been used to 

remediate crude oil sludge and other hydrophobic organic 

compounds contaminated soi l and groundwater 

(Srinivasarao-Naik et al 2011, Udotong et al 2011, Ferradji et 

al 2014). However, these attempts have not been conclusive; 

as each technique has its challenges such as expensive 

equipment and high-energy requirements, generation of 

toxic by-products that may need further treatment, and lack of 

available land space for landfill disposal (Liu et al 2010, Das 

and Chandran 2011).  Among all the methods used 

previously, biological techniques, which is the use of 

microorganisms for the degradation of contaminants, stands 

out as the most environmentally friendly option (Das and 

Chandran 2011, Chemlal et al 2012, Ibuot and Bajhaiya 

2013). This is because indigenous microbes involved in 

biological degradation adapt and subsequently synthesize 

enzymes that degrade these contaminants into simpler, 

lower molecular chains and less toxic compounds (fatty 

acids, CO  and H O) (Das and Chandran 2011, 2, 2

Hassanshahian et al 2012, Ferradji et al 2014, Liu et al 2014, 

Winquist et al 2014). Hence, biological techniques such as 

composting have greater advantages over others as a 

scientifically intense procedure tailored to specific site 

conditions. It is a technique that relies on activities of diverse 

and adapted successive microbial populations combining the 

action of both mesophilic and thermophilic organisms, 

carefully controlled parameters, a mixture of nutrients and 

rich organic materials to improve bioremediation of 

contaminants (De-qing et al 2007, Jain et al 2011, Dadrasnia 

et al 2013, Garcia et al 2013).  In composting, the microbial 

activities generate high temperatures, which increase the 

solubility of contaminants and induces microbial co-

metabolic activity (Sheetal 2012). Furthermore, as the 
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