
biofilm interface and within the biofilm. Nitrate addition reduced significantly sulfide 
concentration within the biofilm and increased the net rate of sulfide oxidation, calculated 
from the changes in the vertical profiles of sulfide. Both processes were dependent on the 
added nitrate concentration. The decreases in sulfide concentration and the increase in the 
net rate of sulfide oxidation respect to nitrate concentration followed a Michaelis-Menten 
kinetics, with a half saturation constant of 21 and 17 µM NO3- for total sulfide and net 
rate of sulfide oxidation respectively. The stimulation of the net sulfide oxidation by 
nitrate was a clearly reversible process. Net sulfide oxidation rate decreased to initial 
values in 3-6 h after the suppression of nitrate addition. Net sulfide oxidation rate and the 
recovery rate of sulfide levels after the suppression of nitrate addition were dependent on 
total sulfide and on nitrate concentrations, suggesting a double-substrate kinetics. Mass 
balance analysis and the stoichiometry of the process showed that neither sulfide 
oxidation nor nitrate reduction were completed to H2S and N2 respectively, what 
suggested that intermediary compounds as elemental sulfur and nitrite accumulated in our 
experimental system.  
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In the search for alternatives for fossil fuels and the reuse of the energy from waste 
streams, the microbial electrolysis cell is a promising technique. The microbial 
electrolysis cell is a two electrode system in which at the anode organic substances, 
including waste water, are used by microorganisms that release the terminal electrons to 
the electrode. These electrons are subsequently used at the cathode resulting in the 
production of a current. By addition of a small voltage, hydrogen gas can be produced by 
combining electrons and protons at the cathode. To catalyse the hydrogen evolution 
reaction at the cathode, expensive catalysts such as platinum are required. Recently, the 
use of biocathodes has shown great potential as an alternative for platinum. The microbial 
community responsible for the hydrogen evolution in such systems is, however, not well 
understood. In this study we focused on the characterization of the microbial 
communities of the microbial electrolysis cell biocathode using molecular techniques. 
The results show that the microbial community consists of 44% Proteobacteria, 27% 
Firmicutes, 18% Bacteriodetes and 12% related to other phyla. Within the major 
phylogenetic groups we found several clusters of uncultured species belonging to novel 
taxonomic groups at genus level. These novel taxonomic groups developed under 
environmentally unusual conditions and might have properties that have not been 
described before. Therefore it is of great interest to study those novel groups further. 
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Within the Proteobacteria a major cluster belonged to the Deltaproteobacteria and based 
on the known characteristics of the closest related cultured species, we suggest a 
mechanism for microbial electron transfer for the production of hydrogen at the cathode.  
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Despite thirty-five years of research in microbiology, biochemistry and lately molecular 
microbial ecology of enhanced-biological-phosphorus-removal, this important 
wastewater treatment process remains poorly understood. Lack of fundamental 
knowledge is commonly attributed to the difficulty to obtain pure cultures of responsible 
phosphorus-accumulating microorganisms, disabling the option to assess key features of 
their metabolism in vitro. The objective of this critical paper is to strike the observed 
knowledge gap at the root by highlighting a pivotal but neglected step in research 
methodology and general microbial ecological approach. 

Compared to the Anammox case the research trajectory reveals indeed a crucial 
difference with far-reaching implications. Failing is an initial step of postulating the 
ecological niche that phosphorus-storing bacteria are assumed to occupy. This 
inadvertence in methodology has deprived research of a fundamental premise to guide 
cutting-edge theoretical and experimental work. It explains the overall empirical 
character of scientific progress so far, its weak foundation in microbial and theoretical 
ecology and the inability of powerful biomolecular tools to answer most generic 
questions with respect to the organisms involved. 

Application of the ecological niche concept was found to open a new dimension in the 
fundamental understanding of enhanced biological phosphorus removal from 
wastewaters. Based on the well-known impact on process performance of environmental 
parameters, gradients and limitations, the responsible microbes could be assigned a 
conjectural position within the broad metabolic classification of organo-heterotrophic 
bacteria that significantly differs from common belief. From this rational approach it was 
inferred that the mechanistic clue behind the process is not a distinctive feature or 
pathway in the carbon metabolism of the bacteria involved, but rather a peculiarity of 
their respiratory ability: metal respiration.  
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