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Abstract 

Aromatic hydrocarbons such as benzene are ubiquitous saturated soil contaminate and cause worldwide environmental problems. They are known as major recalcitrant compounds and are also known to be carcinogenic to humans and other animals. These handicaps are caused by fractures of pipelines, leakage from underground storage facilities, leakage due to transmission, as well as accidents. Among in situ bioremediation technologies, the use of Permeable reactive barriers (PRBs) has grown as a way with high efficiency and minimal maintenance costs. The bioremediation of benzene in soils is often limited by the aeration. The use of oxygen releasing compounds (ORCs) for bioremediation in a PRB system may offer several unique advantages when dealing with contaminant plumes. Therefore, in the present study, the use of calcium peroxide nanoparticles for purification of benzene from saturated soil has been studied in permeable reactive bio barrier (PRBB). Consequently, after the synthesis and optimization of nanoparticles, calcium peroxide capsules were prepared for use in permeable reactor barriers (PRB) and studied in continuous studies. Moreover, the spatial distribution of viable benzene degrader populations and resultant biofilm formation were also monitored to evaluate the performance of the biobarrier. Biodegradation of benzene resulted in stable operation of the system for dissolved phenanthrene and pyrene during 70 days of experimentation. In addition, the results showed that encapsulating nanoparticles reduced the negative effects on the pH of the water and the present microbial population Substrate also improves pollutant removal efficiency. 
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