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Project Description

This project, entitled “Research into 
the Energy-Effi cient Process to Remove 
Nitrogen in Waste Water” is being 
developed around new concepts arising 
from research into advanced biological 
treatment of sewage water. 

The project in hand presents a 
process for treating wastewater that 
attempts to overcome the limitations 
and disadvantages faced by today’s 
conventional processes for removing 
organic matter and nitrogen. 
Environmental conditions and the 
carbon/nitrogen ratios often present in 
urban wastewater and some industrial 
waters mean that the most widely used 
treatment in nitrogen removal is a 
combination of biological nitrifi cation and 
de-nitrifi cation processes, particularly in 
places like Cantabria, where COD/N ratios 
are not high, using extended aeration in 
oxidation ditches. 

In this project, a line of treatment 
consisting of a high-biomass 
concentration anoxic reactor and an 
aerobic reactor and a membrane-aerated 
biofi lm reactor (known as MABR) will be 
researched. 

Furthermore, it also contemplates a study 
of a preceding physical-chemical process 
to remove solid organic matter (which 
can subsequently be used for energy 
production) and a COD control system 
that only allows organic matter required 
for de-nitrifi cation to be used. 

By separating the two biomasses that 
perform nitrogen removal, the process 
involves a low ratio COD/N ratio plus 
an optimal use of oxygen, which is 
supplied with high effi ciency because the 
membranes distribute it directly onto the 
biofi lm, thus improving the hitherto low 
effi ciency rates associated with bubble 
aeration systems. The thorough control of 
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oxygen performed by the MABR reactor 
will also enable research into other 
alternatives, such as nitrogen removal 
through nitrite. 

The project aims to establish itself as 
a competitive solution for both large 
sewage treatment plants, where energy 
self-sufficiency would be achieved, 
and in small treatment plants, where 
it would provide a compact and 
sustainable solution. Preliminary results 
indicate that this MABR system could 
achieve up to 75% energy savings in 
sewage treatment plants.
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