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Removal of polychlorinated biphenyls (PCBs) from contaminated sediments is a priority because of 
degrading bacteria. Co-localizing PCB-degrading microbes onto surfaces of adsorbents in high density 
biofilms their toxic and carcinogenic properties. Commonly applied remedies (dredging/capping) are 
associated with challenges. In situ microbial degradation of PCBs represents a significant improvement, but 
previous attempts have failed because of PCB stability, low bioavailability and low abundance/activity of 
PCB- and utilizing them as inoculum delivery system provides a novel PCB bioremediation approach. In this 
study, biofilm covered activated carbon (AC) particles were applied for enhancement of PCB dechlorination 
in sediments.  
Biofilms of anaerobic Dehalobium chlorocoercia DF1, enrichments from wastewater and aerobic 
Burkholderia  xenovorans strain LB400 were formed on AC. Mature biofilms were inoculated into PCB 
contaminated sediment mesocosms. PCB concentrations were determined by GC. Molecular techniques 
included: DNA extraction, q- PCR with specific 16S rDNA primers, identification by DHPLC and Illumina 
sequencing. Microscopic analyses included: DAPI, PNA-FISH, SEM and CLSM. 
Biofilm formation on AC was observed for all organisms via staining/microscopy. Biofilm inoculation into 
mesocosms increased the no. 2-fold and PCB degradation was enhanced (biofilms: 31% vs. planktonic 
inoculum: 6%) over 200 days. The bacterial diversity of PCB dechlorinating and overall bacterial 
populations showed significant changes simultaneously with bioremediation. The application of biofilm 
covered AC particles enhanced the PCB degradation likely due to PCB adsorption onto AC ensuring direct 
contact and electron transfer between the biofilm and adsorbed PCBs. This two-phased approach provides an 
efficient and cost-effective method for delivering microorganisms for on-site bioaugmentation. 
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Biofilm formation inside drinking water distribution systems (DWDS) constitutes one of the major microbial 
problems in the distribution of safe water. Biofilms in DWDS can act as a reservoir of pathogenic 
microorganisms and consequently constitute a threat to public health. Therefore, the control of biofilm 
development inside the pipes of DWDS is a concern for drinking water companies being the use of chlorine 
one of the most commonly used disinfecting strategies to avoid microbial growth. The aim of this work was 
to understand the effects of sodium hypochlorite (NaOCl) at residual and high doses against biofilms formed 
by two bacteria isolated from a DWDS (Acinectobacter calcoaceticus and Stenotrophomonas maltophilia, 
two emergent pathogens) on polyvinyl chloride. The NaOCl effects were evaluated in bacterial membrane 
properties and in biofilm cohesion. NaOCl demonstrated action on the bacterial membrane, particularly on 
the surface hydrophobicity of A. calcoaceticus and on the surface charge of S. maltophilia. NaOCl also 
caused motility inhibition of A. calcoaceticus. The use of residual concentrations to control bacterial 
adhesion was inefficient. High concentrations were able to reduce significantly the number of adhered 
bacteria. However, mature biofilms formed by A. calcoaceticus and S. maltophilia were highly resistant to 
the combination of chemical and mechanical stresses. In conclusion, the overall results demonstrated a 
significant action of NaOCl on A. calcoaceticus and S. maltophilia planktonic cells and monolayer adhered 
cells. However, their mature biofilms were not controlled even when high biocide doses and mechanical 
stress were applied alone and in combination. 




