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Present: 
Denis Dochain (Coordinator & WP4 leader) 
Cesame – UCL, Belgium
Hadyan Fibrianto 
Cesame – UCL, Belgium
André Pauss (WP3 leader)
Gradient – UTC, France
Thierry Ribeiro
Gradient – UTC, France
Olivier Schoefs
Gradient – UTC, France
Meriem Bekri
Gradient – UTC, France
Jérome Harmand (WP7 leader)
LBE – INRA, France
Michel Torrijos 
LBE – INRA, France
Djalel Mazouni 
LBE – INRA, France 
Germán Buitrón (WP1 leader)
UNAM, Mexico
Jaime Moreno (WP5 leader)
UNAM, Mexico
Manuel Betancur 
UNAM, Mexico
Dieter Wimberger 
UNAM, Mexico
Ivan Moreno Andrade
UNAM, Mexico
Ana Maria Perez
IBTech, Mexico 
Rafael Canetti (WP2 leader)
UU, Uruguay 
Melga Galisteo 
UU, Uruguay
Roberto Canziani
POLIMI, Italy 
Nicola Fiocchi
POLIMI, Italy 
Paolo Ratini (WP8 leader)
SPES, Italy
Federico Coppa
SPES, Italy

Excused: 
Cristina Verde (WP6 leader)
UNAM, Mexico
Soledad Gutiérrez
UU, Uruguay
Elena Ficara 
POLIMI, Italy

1. Introduction

We began the meeting by introducing some new members of the project: Olivier Schoefs and Meriem Bekri from Gradient/UTC, Ana Maria Perez from IBTech, Melga Galisteo from UU, Roberto Canziani from Polimi and Federico Coppa from SPES. 

The meeting was organized to discuss three main subjects: first the progress evaluation of the work carried out during the first 12-month-period of the project; second the future work; and third the administrative subjects.

In the beginning of the meeting we discussed about the results which have been achieved since the beginning of the contract. Three of four work packages dealing with the first year of the project were discussed on Wednesday 15th October: process experiments (WP1), hardware sensor (WP3) and validation/ integration (WP8). The progress of the model selection and parameter identification (WP2) was evaluated on the next day.

After the WP2 progress evaluation, Thursday 16th was dedicated to the discussions concerning the plans for the following year and how they relate to the overall objectives and planning of the contract. This implied all WPs. Tasks and deliverables of each WP to be provided in the second year of project were studied carefully.

Finally, Friday morning was reserved for administrative discussions. The first annual scientific and financial reports were the topics. In the afternoon, some individual discussions and lab-visit were organized.

2. Progress evaluation 

As it is mentioned in introduction, only four work packages are involved in the first year of the project. These are process experiments (WP1), model selection and parameter identification (WP2), hardware sensor (WP3), and validation/ integration (WP8). The progress evaluation was then dedicated to these 4 WPs.

2.1. Process experiments (WP1)

Work package 1 results were presented by 5 partners, which are POLIMI, LBE, UNAM, UU and IBTech. German Buitrón (UNAM) as the task leader started the presentation by recalling the WP1 objectives in the first year period, and then he summarized the achieved results of all WP1 partners and compared them with the expected ones.

Following that, each partner presented the detailed works.

2.1.1. POLIMI results
Nicola Fiocchi presented the achieved results of POLIMI within the work package 1. He explained that in the Polimi case, the total wastewater treatment needed 5 hours; one hour was dedicated to the settling and drawing phases. Nevertheless 30 minutes were the needed time to settle the sludge.

2.1.2. LBE results

After that, Djalel Mazouni presented the achieved results of LBE. He showed that the NO2/NO3 transformation was very rapid. It has also been shown that there existed an absorption in Carbon degradation.

Roberto Canziani (Polimi) mentioned some references in the literature (works carried out in Rome, Italy) about this “absorption” problem that is also called “storage”.

2.1.3. UNAM results

The next presentation was dedicated to the UNAM results and presented by Ivan Moreno Andrade. Acclimation and starvation cases were presented. It has been illustrated experiments with respect to 2 control strategies: optimal and even-driven controls.

We remarked that when oxygen concentration was low then the metabolite concentration was more important.

2.1.4. UU results

Then Melga Galisteo presented the UU results. She presented two reactors design existing in Uruguay (Manolo and Flora). Both were semi-automatic. There was also an installation adapted to any controller.

She presented CODs measurement methods (as it was asked in Mexico meeting). For the UU wastewater, the centrifuge method was recommended. More technical discussions were then envisaged between WP1 partners.

2.1.5. IBTech results
Ana Maria Perez presented the IBTech reactor design. It will be operational in June 2004 (see IBTech slides).

2.2. Hardware sensor development (WP3)

Work package 3 involves Gradient, Polimi and SPES contribution. André Pauss (Gradient) started the WP3 presentation by recalling the general objectives and mentioning the summary of the results. Then each partner presented its part.

2.2.1. Gradient/UTC

André Pauss presented the use of the UV-spectrometer for sampling substrates from a treated wastewater. He spoke also about the applicability of this method in the UNAM, POLIMI and LBE wastewaters. 

The device allows to estimate suspended solids. For pure reference compounds, e.g. glycerine, NH4Cl, urea, it is easier to apply the measuring method. In other cases (e.g. lysine) we can establish relations to enable the measurement.

For the absorption measurement in the LBE wastewater, relations can be made between influent and effluent wastewater.

Nevertheless, the limitation of the UV-spectrometer is when there are a lot of compounds in the wastewater (more spectrum make the measurement more difficult). For instance, a true municipal wastewater may give more then 50 spectrum (generally up to 100).

2.2.2. POLIMI

Roberto Canziani presented the pH-stat titration methodology. The titration can be used quite well in the SBR case. He illustrated the capacity of the method to measure (de)nitrification rate and endogenous rate. 

However, there is a discrepancy between pH-titration and DO-titration. Please see Polimi slides for more details.

2.3. Integration (WP8)

Work package 8 results were presented by Paolo Ratini (SPES). He recalled the state of art of the most general interfaces between actuators and PC. There existed usual three interfaces: PLC, Field bus and SCADA system. However, they are usually only used in big plants.

SPES will design an embedded system allowing to integrate all the components of the monitoring and controlling system. The innovative aspects of the SPES system are all digital components and low noise signal. 

The actual information about the cost of the SPES system is as follows: Slave boards cost about 300-500 euros, while main board costs about 1000-2000 euros. However, it is difficult to state a price until a business plan exists for these items.

It has been noted that the SPES system will be developed for and used in Narbonne. Any work from other work packages done for the reactor in Narbonne will have to be delivered in MATLAB. 

Furthermore we agreed that in other locations a custom solution can be developed as well as reported. UNAM an UU will have such custom solutions. With regard to UNAM, there will be discussion with the WP8 leader (Paolo Ratini) about the UNAM contribution to WP8.

It has been also noted that there will be re-allocation of man-month for UU.

2.4. Model selection and parameter identification (WP2)

Rafael Canetti started the work package-2 evaluation by recalling the expected results in the first year. He presented then the summary of the achieved results. Following that Hadyan Fibrianto (Cesame/UCL) presented the modelling and parameter identification methodology.

It has been noted that during the anoxic phase, the denitrification rate was equal to µdenitXh, with
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where µdenit is the specific growth rate of the anoxic heterotrophic bacteria Xh; SNO, SC and SO represent the concentrations of nitrate (+nitrite), carbon (i.e. COD) and dissolved oxygen, respectively; KNO, KC and KO are the constants of saturations corresponding to NO, carbon and dissolved oxygen, respectively. When SO is low (usual case in anoxic phase), then the last term of µdenit is approximately equal to 1. This led us to have:
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We have noted according to LBE data the absorption phenomenon in C-removal. This led us to introduce two new variables in the model, Smes and Sabs, which represent the carbon concentration that we measure in the liquid medium (corresponding to the obtained data) and the absorbed carbon concentration in the cell. The modelling idea can be illustrated by the following figure:
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Figure 1. Illustration of absorption in C-removal

Slim is the substrate concentration when Smes is in steady state (dSmes/ dt= 0) with tlim corresponding to the beginning instant of steady state. tf_anox is the ending time of anoxic phase. The continuous line describes what we can measure (i.e. COD in the liquid medium), while the dashed line corresponds to the real evolution of C degradation, because a part of C is degraded inside the cell (due to absorption), such as Smes + Sabs = Sreal. Let us consider ( be the rate of apparent C degradation, we proposed then:
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or if we denote Sliq = Smes – Slim, then we can write
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Polimi data showed that the denitrification happened in 2 steps (NO3 reduction into NO2, then NO2 reduction into N2) and so did the nitrifying activities (NH4 oxidation then NO2 oxidation). The data are illustrated in the figure 2.
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Figure 2. One example of POLIMI data

3. Future work 

WP 1 – 8 were discussed respectively. 

For WP1, the operating data will be sent at t0+14 and last data will have to be provided in last January 2004 (especially for POLIMI).

About WP2, the parameter identification will be continued and a model validation will be carried out. First complete model will be presented at the next meeting in Louvain-la-Neuve. In the last day, some agreements (about WP1 experiments for WP2) were made at the Compiegne meeting. 

1) Methodology Summary
Germán Buitrón has already sent a detailed e-mail of the needed summary to send with the experiments.

2) Sampling period in anoxic phase
It was observed that particularly denitrifying activity has its main reaction during the first minutes of "anoxic phase", mainly during filling. With the used equally spaced sampling rate the reaction takes place mainly before the first measurement. This is both for LBE Narbonne and Polimi.

It was agreed to propose to change the timing of the off-line measurements.

POLIMI: it was proposed sampling at 0 (initial conditions), 10min, 20 min, 30 min, 60 min, 120 min (initial conditions for next phase).

3) Sampling period in aerobic phase
The areobic phase reactions are slower. Then there is no change with respect to the first protocol established in the beginning.

4) Sampling processing in anoxic phase

Another important issue is the sample processing. When a sample is taken, is first filtrated and then one can suppose that reaction is stopped as biomass is separated. But this takes few minutes.

The denitrification reaction is relatively fast, and during sample processing the reaction continues so the measured values do not correspond exactly to the time that the sample is taken.

There was no more specification for the WP3.

Concerning WP4, Cesame asked all partners to provide all potential measurements for their processes (t0+13).

Within the control design (WP5), Jaime Moreno asked the implication of other partners, i.e. LBE and UU. The control strategy that will be applied to their processes will be discussed in individual discussions.

In the discussion about the future work in WP6, Dieter Wimberger suggested to establish the standard operation regions for the treatment processes. 

This proposal was opposed by Denis Dochain, who in his turn, suggested to start with collecting faults and problems from each partner. The majority agreed with his proposal and following items were collected:

Sensors:

DO, pH, ORP, Nitrate, T

Fault/Problem

1. Does not work 

2. Drift 

Actors:

Pumps, Aeration

Fault/Problem

1. Does not work 

Process:

Fault/Problem

1. Settling 

2. Foaming 

3. Deacclimation (México)

4. Accumulation of intermediate products

It was observed that a lot of these problems are related to changes in the activity of the biomass.

In the line of the discussion it was also remarked that WP6 and WP7 are closely related and agreed that the two work package leaders will discuss and negotiate a close integration of their work.

As a first step, a questionnaire will be created and send to each partner as soon as possible. Its objective will be to collect a list of faults and problems, information about them, as well as to establish priorities.

It was observed that the first milestone at T0+6 in WP6 was most likely supposed to be T0+16, as the work package officially starts at T0+12. However, it was agreed that the involved partners would try produce and provide the milestone as soon as possible.
4. Administrative discussion 

The first annual report and the form E-1 (financial report) were discussed. We have talked mainly about the format and contents of the annual report. 

It has been agreed that the individual reports from partners would be sent in the week that follows this meeting.
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