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IMEBE, INTERNATIONAL MEETING ON ENVIRONMENTAL BIOTECHNOLOGY 
AND ENGINEERING

WHAT IS IMEBE?

WHY IMEBE?

The best person to explain and answer to the questions about IMEBE is the person who found this series of meeting,
Dr. Héctor Poggi Varaldo from Cinvestav (Mexico). In the next text, he explains us the importance of Biotechnology and
Engineering for our societies

The synergistic interaction of Environmental Biotechnology and Environmental Engineering has a
tremendous potential for making outstanding contributions to the sustainable development and sus-
tainable management of resources in modern societies. To a great extent, we expect that these contri-
butions will also positively impact on societies’ organization and improve people’s conscience, educa-
tion and habits. Sustainable development should become the basis for the life of future generations as
opposed to over-exploitation of non-renewable energy and material resources and the shortening of life
cycles.

Dr. Héctor Poggi Varaldo 

Thanks to Dr. Poggi for inviting us to organize the 3rd edition of the IMEBE meeting series, because the main objec-
tive of IMEBE is the care of the earth, through the environment with two very important tools Biotechnology and
Engineering.

The environment does not understand about countries, politics, only about changes, impacts, risk, pol-
lution, degradation. The earth is the best example of a homeostatic process. We must help through
Biotechnology and Engineering, because they are excellent tools to restore the equilibrium and good
health of the planet.

Dra. Isabel Sastre Conde



2376 RECOVERY AND CONCENTRATION OF AMMONIA FROM SWINE MANURE USING ELECTRODIALYSIS 
COUPLED WITH AIR STRIPPING.

Ippersiel D.1, Mondor M.1, Lamarche F.1, Tremblay F.2, Dubreuil J.2, Masse L.2

1 Food Research and Development Centre, Agriculture and Agri-Food Canada, St-Hyacinthe, Qc, Canada, J2S 8E3.
2 Dairy and Swine Research and Development Centre, Agriculture and Agri-Food CANADA, PO Box 90, Lennoxville, Qc,
CANADA, J1M 1Z3.

This project aimed at producing a concentrated nitrogen fertilizer from liquid swine manure using electrodialysis (ED)
coupled with an acid trap, as a mean to help resolve the excess nutrient problem faced by swine producers, and offer
an alternative to commercial nitrogen fertilizer. Raw swine manure was first treated by solid-liquid separation. The liq-
uid fraction used as feed for the ED process, had 3200 and 14000 mg/L of NH4-N and alkalinity, respectively, and a
pH of 8.5. ED was carried out as a batch process, in a dilution-concentration configuration using 10 primary units of
AR204SZRA anionic membranes and CR67HMR cationic membranes (Ionics, USA). Four manure batches of 8 litres
were electrodialyzed at 5 different voltages until the manure conductivity was reduced by 80%. Concentrate reached
an average concentration of 11000 mg/L of NH4-N. Energy used for ammonium transfer varied from 0.20 kWh to 0.47
kWh for an applied voltage of 7.5 and 17.5 volts respectively. However when considering pumping energy, values of
0.07 and 0.13 kWh/kg of ammonia–N were needed for 17.5 and 7.5 volts, respectively, over the four batches. Electro-
osmosis resulted in the transfer of an average of 840 ml of water per batch toward the concentrate. Recovery of ammo-
nia was carried out at a voltage of 17.5 volts using batches of 8 litres of swine manure. The air from the concentrate
compartment was recirculated in a cylinder containing 1 litre of HNO3 2N to trap volatilized ammonia. Ammonia-N con-
centration reached 21000 and 1220 mg/l in the concentrate and the acid trap, respectively. Results showed that ammo-
nia recovery from swine manure using ED coupled with air stripping was technically feasible. Process improvement
would include pH control as well as a reduction in electro-osmosis and operational pressure.  

1834 N-REMOVAL FROM THE LIQUID FRACTION OF PIG SLURRY IN A LABSCALE SEQUENCING BATCH 
REACTOR CONSIDERING DIFFERENT OPERATIONAL STRATEGIES

Magrí A.*, Guivernau M., Prenafeta-Boldú F. X., Flotats X.
GIRO Technological Centre. Rambla Pompeu Fabra 1. E-08100 Mollet del Vallès, Barcelona, SPAIN. 
* Contact: albert.magri@giroct.irta.cat

Nitrogen is one of the main limiting factors to be considered when treatment of livestock manure is required. Biological N-
removal is an alternative applicable in those situations in which arable lands availability, or transportation costs, do not enable
recycling manure as fertilizer. Specifically, when dealing with slurries processing, an initial solid-liquid separation allows
obtaining a liquid fraction which could be subsequently treated through nitrification-denitrification (NDN). The availability
of a calibrated model for a particular system makes it possible to predict its behaviour. Thus, modeling can be used as a tool
for developing treatment strategies based on N-removal. The objective of this work was to corroborate the validity of a math-
ematical model for predicting the behaviour of a sequencing batch reactor (SBR) operated aiming N-removal under different
conditions when treating the liquid fraction of pig slurry (LFPS). A model initially proposed to simulate partial nitrification in
an aerobic chemostat was modified in order to predict the behaviour of a discontinuous and intermittently aerated reactor.
This development was extended by adding processes related to the anoxic step. Nitrification and denitrification were both
regarded as two-step processes, and pH was included as state variable. Raw LFPS collected from a sow-herd farm was used
to calibrate the model experimentally. A labscale SBR (20 l) was operated at room temperature (~20 ºC) considering three
different step-feed strategies (Nitrogen loading rate = 0.13 g TKN l-1 d-1; Cycle length = 24 h), as shown below: 

In relation to nitrogenous forms trends, good agreements were obtained between simulated and Experimental data in the
three cases. Compositional aspects of the LFPS such as the BCOD/TKN ratio were pointed out as one of the most influ-
ential factors for an adequate NDN performance. Low biodegradability of the organic compounds limited denitrification,
although treating raw waste. Operational aspects, i.e. number of A/O periods per cycle and aeration controls during nitri-
fication, also affected decisively the SBR behaviour. Thus, low aeration intensity during oxic periods allowed to mainly
conduct the process along the nitrite route and thereby to reduce the organic and oxygen requirements of the process.
Finally, numerical optimization of the SBR cycle performance was conducted accounting for model-based simulations.
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II WASTEWATER AND SOLID WASTE MANAGEMENT TREATMENT AND REUSE
Nutrient Removal

A/O periods, nº per cycle 2 3 4 

A/O periods, length (h) 14/9 8 6 

tanox/treac (h/h) 0.48 0.43 –

Aeration, controller timer PID real-time 

Aeration, O2 mass transfer coefficient (d-1) 450 ≤ 300 85 

Aeration, set-point (mg O2 l-1) – 3.0 max. 2.5 

BCOD/TKN, LFPS used as fed 6.5 4.9 3.9 

Parameter Strategy 1 Strategy 2 Strategy 3 

A/O: Anoxic/Oxic; BCOD: Biodegradable Chemical Oxygen Demand; TKN: Total Kjeldahl Nitrogen


