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The objective of this work was to examine the effect of the biofilm thickness of bioparticles (BP) from anaerobic fluidized bed reactors on the removal of 2,4,6-trichlorophenol (TCP)  under a variety of conditions of oxygen in the headspace of the cultures and the supplementation with sucrose as co-substrate. Also, the effect on the resistance to the exposure to toxicants (O2 and TCP) was assessed.

          Unacclimanted, anaerobic BP (biomass attached on granular activated carbon as carrier medium) were obtained from three lab scale, mesophilic, fluidised bed reactors. The thickness of biofilms of the BP were measured by the  Nitrogen-biomass as a urrogate parameter, being 9.56, 17.27,  and 32.33  mg N-biomass/mg dry BP for BP1, BP2, and BP3, respectively. The BPs were batch-incubated with the addition of a mixture of 2,4,6-trichlorophenol and phenol (80 and 20 mg/L initial concentrations, TCP and Phe, respectively), in bottles with 0 and 1 g/L COD-sucrose, under a range of initial O2 concentration in the headspace (IPOH) between 0 to 70% (v/v). Each bottle received  the same concentration of N-biomass. The anaerobic biomass  resistance was assessed in terms of the acetoclastic specific methanogenic activity (SMA) recovery (R) of the cultures after the incubation under oxygen and chlorophenol exposure, and an associated 50% inhibition index (II50, based on the inhibitory concentration 50%) in such a way that increasing values of II50 correspond to increased inhibition.


The resistance R of the BP to the combined exposure of O2 and TCP/Phe was very high in general, and higher than those reported for granular sludges and disperse sludge in the literature. Also, the tolerance of BP was enhanced when sucrose was supplemented. Both trends are consistent with the reported protective effects against toxicants of biofilm diffusion and biochemical reaction in attached biomass. Yet, the difference between R of BP1 with sucrose and  BP1 with no sucrose was in general small. For the BP2 and BP3 cultures, such a difference was more noticeably (70-90% and 55-65% activity recovery for sucrose and no-sucrose conditions, respectively). The II50s were in a range less than 2 for all the cases. The synergistic toxic effect of O2 and chlorophenol on the BP was small, as opposed to very drastic effects on anaerobic disperse sludge reported in the literature.  The removals of TCP followed the order BP1>BP3>BP2, against expectations, for both conditions of no sucrose and added sucrose. The removals of TCP by BP1 reached values up to 100%. We ascribed unexpected result of BP1 to two factors: the higher amount of bioparticles in BP1 bottles  and the relatively lower amount of biomass per particle in BP1 (9.56  mgN-biomass/mg dry BP) and consequently a probable higher availability of adsorption sites of the activated carbon carrier and higher "bioregeneration" processes. The TCP removal efficiencies of sterile controls were 39%, 3% and 1.8% for BP1, BP2 and BP3, respectively. The addition of sucrose played a diverse role: it was indifferent regarding the TCP removals of BP1, whereas the BP2 and BP3 with added sucrose showed higher TCP eliminations than those corresponding cultures with no sucrose. Our original hypothesis that the removal of TCP and the resistance to toxicants exposure of BP would increase with the increase in biofilm thickness was not completely validated.
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