Minutes of the EOLI Kick-off Meeting in Narbonne – France

November 7-9, 2002

(Dec-2002, minor corrections)

Present: Denis Dochain (Coordinator) and Hadyan Fibrianto [Cesame-UCL], Jérome Harmand, Jean-Philippe Steyer, Michel Torrijos, Djalel Mazouni and Abdou Dramé [LBE-INRA], Germán Buitrón, Jaime Moreno and Cristina Verde [UNAM], Rafael Canetti [UU], Jorge E. Lopez [IBTech], Alberto Rozzi and Elena Ficara [DIIAR-Polimi], Luca Luccarini [ENEA], Paolo Ratini [SPES], André Pauss and Thierry Ribeiro [Gradient-UTC].

1. Introduction

According to the EEC news, the EOLI project start officially on November 1st, 2002. All contacts to the EEC must be done via the coordinator. Mrs. Isabelle Hisette (hisette@auto.ucl.ac.be) of the Cesame, UCL is the secretary of the project.

All works must respect the contract schedule.

In this first meeting, 4 work packages are discussed: WP1 (process experiments), WP2 (model selection and parameter identification), WP3 (hardware sensor) and WP8 (validation and integration).

2. WP1 – Process experiments

This work package is coordinated by Germán Buitrón of the UNAM. Five partners (+1 subcontractor) are directly involved in this WP: UNAM, IBTech, UU, LBE and POLIMI (+ENEA as subcontractor). Seven reactors are used in this project: one of UNAM, one of IBTech, 2 of UU, one of LBE Narbonne and 2 of ENEA (POLIMI).

2.1. UNAM and IBTech Reactors

The capacity of the reactor is 7 l. The inlet flow rate of the reactor is controllable. Therefore, a fed-batch reactor can be considered here. This reactor is equipped with a mixer (to have STR configuration), of which the speed is adjustable, and aeration circuit (aerobic digestion) with adjustable flow rate.

The substrate to be treated is Chlorophenol. The measurements can be effected on pH (but not controllable), temperature in the reactor, dissolved oxygen (on-line) and TOC (off-line). The sampling time is between 10 minutes (min.) and 30 minutes (max.).

The control variables can be the inlet flow rate and temperature.

The acclimation effect of the biomass is studied. PhD and Master students and some technicians are working using this reactor. There is also cooperation with Claudia Etchebere from UU.

2.2. UU Reactors

The wastewater to be treated is milk effluent dairy industry). Two batch reactors will be available (06/2003). 

The possible measurements are pH, T, OUR, redox potential (on-line), NH4+, NO2, NO3, total and soluble COD (off-line). The control variables are pH and temperature.

Three organizations are involved: Reactor dept. of the Chemical engineering institute (Maria Viñas), Microbiology dept. of the Chemical faculty (Lucia Muxi, Claudia Etchebere), and Control dept. of the Electrical engin. institute (Rafael Canetti).

PhD students are working in this project.

2.3. LBE/ INRA Reactor

The capacity of the SBR that will be available (before 06/2003) is 200 litres. The wastewater to be treated is cheese effluent (dairy industry). Its characteristics are:

· 2.5 < COD (g CODt/l) < ~10-15 (possibility of high variations between 2 cycles); 

· CODt/BODs = 2 (high biodegradability); 

· 0.1< SS (g/l) < 1 (CODs ~ CODt); 

· 15 < N-TKN (mg/l) < 120.

The possible measurements are:

· In the liquid phase: DO, Temperature, Redox, sludge blanket level, pH, Input vol. GFR (on-line) and COD, SS, Bacteria pop (off-line).

· In the gas phase: input/ output of O2.

Good sludge settlement is when the process is operated with volumetric load < 0.7 kg COD/m3/day. Therefore, the settlement matter will be studied at the LBE.

2.4. ENEA and POLIMI Reactors

A lab scale SBR (20 l) and a pilot scale SBR (500 l) are available. They will be fed by synthetic wastewater and also toxicant. The cycle time is 6 h. The monitoring is on pH, DO, ORP, T (on-line), AO max. activity, HB max, SS, SVI, NH4, NO2, NO3 (off-line).

The control variable will be pH, DO, inlet flow rate.

The data sampling can be effected until 30 data/ second.
3. WP2 – Model Selection and Parameter Identification
This work package is coordinated by Rafael Canetti of the UU and it involves the UNAM and UCL. This part deals with the determination of the input/ output of the process: measurements, control variables, biomass acclimation … In order to establish a good model, the data must be reliable. Therefore, a general protocol must be defined.

The model must be general enough to be used in different types of process. There are 2 types of wastewater: without Nitrogen consideration and with Nitrogen (in this case nitrification/ denitrification are needed).

3.1. Reaction scheme

As two kinds of wastewater are considered, two models will be proposed:
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with S: Chlorophenol, C: oxygen (O2), X1 and X2: biomasses, IP: metabolite (with acclimation), and
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+ endogenous respiration: 
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where S1 is carbon, S2 is ammonia (NH4+), C is oxygen, X3 and X4: biomasses.

3.2. Measurements

In order to determine the components that will me measured, the target must be clear. The objectives of the work are:

1. Toxic compound control;

2. Sludge age control;

3. Carbon and nutrient removal;

4. Optimization, which can concern cycle time, phase-time distribution (according to Carbon/ Nitrogen ratio), energy (mixing speed, aeration);

5. Acute toxicant monitoring;

6. (biomass characteristics (with respect to process experiments). This will be useful especially in FDI and supervision;

7. Sensor-actuator monitoring;

8. Influent estimation.

Hence, the measurements will be:

9. Dissolved oxygen, NH4+, NO3, NO2, TKN (Total Kjeldahl Nitrogen); 

Needed information:

* Influent concentration (initial + on-line)

* Influent liquid flow rate(s)

* Aeration flow rate (input + output)

* Gas flow rate (output) (optional
10. Biomasses: VSS (Volatile Suspended Solide) + “activity” measurements;

11. SVI (Sludge Volume Index);

12. Temperature, pH, rpm (mixing speed);

13. History (including cleaning of sensors);

14. Organic carbon: COD (total + soluble), TOC (total + soluble) [if available]

15. kla parameter;

16. Phase duration.

The sampling period is equal to 5 measurements per phase. 

3.3. Experiment plan

We will begin with 20 experiments. These experiments are organized in order to obtain data with respect to:

· different Carbon/Nitrogen ratios 

[= 6 experiments]

· acute toxicant (smaller size, same sludge) 
[= 3 experiments]

· different O2/Carbon ratios

[= 2 experiments]

· different C/X ratios (including overload condition)
[= 4 experiments]

· standard conditions

[= 1 experiment]


Total
16 experiments + 4 replicates

Independently of these results, the following data are expected:

· Biomass acclimation/ deacclimation  (especially for the UNAM)

· Settleability (especially for the LBE)

3.3.1. Standard conditions

This is considered as the nominal process. One experiment is dedicated to this.

	
	UNAM
	UU
	LBE
	POLIMI
	ENEA

	Type 
	fed-batch
	batch
	batch
	fed-batch
	fed-batch

	Cin [mg COD/l]

C(t=0) 
	  350

  200
	1500-2000
	5,000

   700
	    400
	    400

	X(t=0)  [mg/l]
	2,000
	1500-2000
	5,000
	     80
	     50

	NH4+ [mg/l]
	      -
	150
	   125
	
	

	O2       [l/min.]
	      1.5
	
	
	
	

	pH   
	      7
	7
	      7
	      7
	      7

	T      [°C]
	    20
	20
	    20
	    20
	    15

	V(t=0)  [l]
	      2
	5-8
	  200
	    15
	  400

	V(t=tfin) [l]
	      7
	10
	  200
	    20
	  500

	tcycle [h]: F+R

              Settl.

              Drain 
	      1.4

      0.5

      0.1
	
     6-12
	
     24
	
      6
	
      6

	SRT [days]
	    20
	20
	    20
	    20
	    20


3.3.2. Carbon/Nitrogen ratio
For six experiments, the ratios to be varied are: -50%, -35%, -20%, +20%, +35% and 50% (with respect to standard conditions). Only nitrogen is changed (C is fixed) for different time ((t).

3.3.3. Acute toxicant

Two experiments are dedicated to measure Chlorophenol. One experiment deals with ATU (Allyl Thiourea).

3.3.4. Oxygen/Carbon ratio

Two experiments are required to measure this ratio. The desired variations are: -50% and +50%. This can be obtained by modulating the airflow rate (O2).

3.3.5. Carbon/Biomass ratio

Only carbon is varied. Four experiments are required, and the desired ratios are: -50%, +25%, +50% and 75%.

Note:

These changes, mentioned in 3.3.2 to 3.3.5, will only be carried out during 1 cycle.

4. WP3 – Hardware Sensor Development
This work package involves directly the following partners: Gradient (UTC), POLIMI, ENEA and SPES. The coordinator of this WP is Alberto Rozzi.

Elena Ficara and Alberto Rozzi presented pH and DO-stat titration biosensor. Experiments for this will take place in Milano (POLIMI) and Bologna (FUNO WWT).

Paolo Ratini presented the development of a combined titration biosensor to monitor nitrification, by measuring: activity, inhibition, NH4 concentration.
André Pauss presented the UV-instrument/ analyser. For the validation of the UV-photometry sensor, the model of the UU process will be used (using dairy wastewater).

5. WP8 – Validation and integration

Paolo Ratini of the SPES is the coordinator of this WP. He presented embedded software allowing the integration of all the elements in the project: data acquisition (sensors), fault detection & isolation and control. He proposed a plug-&-play actuator, such as PLC.

The validation test of the embedded software is envisaged to take place in Narbonne (LBE) ( to be discussed furthermore!

More detail will be presented at the next meeting in Mexico.

6. Budget

The EEC transfers the budget to the UCL as the project coordinator, and the UCL distributes this to all the partners.

In the beginning of the project, the European Commission gives in advance 40% of the EC contribution.

Every year, each partner writes a cost statement in order to have reimbursement of its expenditure up to 85% of the total EC contribution.

The total budget will be transferred when the final report of the project is approved.

Notes: 

· For the purchases of equipments, be careful to the possible depreciation.

· The EEC does not finance participation to workshops or scientific conferences.

Fund transfers are assured via banks.

7. Reports

The first annual report must be written at the 3rd meeting. All WP leaders must write reports every 6 months (internal reports). A mid-term review will be necessary.  

Technology implementation plan will be required.

8. Next meetings

The next meetings will take place in:

· Mexico: 8-9-10th May 2003

· Milano: annual report

· Louvain-la-Neuve: mid-term review

· Montevideo: annual report

· Compiègne

9. Others

A WEB-site will be created for the EOLI project. 

Data protection policy: all data and project results belong to the project. Only partners can use the data.

All publications that are involved in the project must mention the project. The contract number is: ICA4-CT-2002-10012.
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