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ABSTRACT: Oil refineries consume lot of water generating high amounts of effluent  containing toxic compounds 

like ammonium, that when discarded can be harmful to the environment, so before this, it should be treated. 

Among the treatments available for the removal of ammonium, the biological has been the most used. The 

removal can occur through different routes: aerobic autotrophic nitrification /anaerobic denitrification, which is a 

well-known and consolidated route, where each stage is performed by different microorganisms, and 

heterotrophic nitrification/aerobic denitrification (HN/AD), where a single heterotrophic microorganism is able to do 

the two steps under aerobic conditions. However, little is known about this pathway, what and how 

microorganisms do this, and how factors such as salinity, pH, temperature, carbon source and carbon/nitrogen 

ratio (C/N) affect the ammonium removal. Therefore, characterization of these microorganisms are important to 

understand this process, aiming the optimization of the ammonium removal in treatment plants. So, the aim of this 

work was to characterize HN/AD isolates for carbon source and C/N ratio preferred for ammonium removal. Then, 

bacteria isolated from activated sludge previously characterized as HN/AD were inoculated in specific HMN 

medium with different carbon sources (sodium pyruvate, sucrose, sodium acetate, sodium citrate, sodium 

succinate, glucose) and with different C/N ratios (4, 6, 8, 10, 12) and incubated for 72h at 150 rpm. The 

ammonium removal and the optical density were measured all day. Analyzes were done in triplicate and the 

results were submitted to ANOVA (α=5%). The isolates were identified as: Gordonia amicalis, Pseudomonas 

stutzeri, Pseudomonas balearica and Rhodococcus ruber. The results showed that for all isolates the best source 

of carbon was sodium citrate, except for R. ruber. For this, with 48h of incubation, 100% of ammonium was 

removed in the medium with pyruvate, citrate and sodium succinate. The P. stutzeri removed 100% of ammonium 

with 24h with sodium citrate source and C/N 8 ratio. All isolates showed that the best C/N ratio was 8. The P. 

stutzeri was highlight, removing 100% of ammonium with 24h in medium with sodium citrate and C/N ratio 8. 

Another important fact is that within these conditions, all isolates, within 3 days, removed 100% of ammonium 

producing a lower biomass in relation to the other treatments, which is important for the application in effluent 

treatment plants. 
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