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EOLI - Efficient Operation of Urban Wastewater Treatment Plants

Contract Number ICA4-CT-2002-10012



Minutes of the First Mid-Term Meeting 

May 7-9, 2003, Mexico City - Mexico

Present: 
Denis Dochain (Coordinator) 
Cesame – UCL, Belgium
Hadyan Fibrianto 
Cesame – UCL, Belgium

Germán Buitrón
UNAM, Mexico
Jaime Moreno 
UNAM, Mexico
Cristina Verde 
UNAM, Mexico
Manuel Betancur 
UNAM, Mexico
Dieter Wimberger 
UNAM, Mexico
Ivan Moreno Andrade 
UNAM, Mexico
Gloria Moreno Rodríguez 
UNAM, Mexico
Alberto Noyola
UNAM/IBTech, Mexico 
Jérome Harmand
LBE – INRA, France
Michel Torrijos 
LBE – INRA, France
Djalel Mazouni 
LBE – INRA, France 
Rafael Canetti
UU, Uruguay 
Soledad Gutiérrez 
UU, Uruguay
Nicola Fiocchi
POLIMI, Italy 
André Pauss 
Gradient – UTC, France
Thierry Ribeiro
Gradient – UTC, France

Excused: 
Elena Ficara 
POLIMI, Italy
Paolo Ratini 
SPES, Italy

1. Introduction

Denis Dochain opens the meeting by asking “a minute of silence” in memory of Maria Viñas [UU, Uruguay] and Alberto Rozzi [Polimi, Italy]. 

The meeting has been mainly dedicated to the evaluation of the progress of 4 work packages, which deal with the first deliverables (from t0 until t0+12). These are: WP1 (process experiments), WP2 (model selection and parameter identification), WP3 (hardware sensor) and WP8 (validation and integration). For that, each WP leader has prepared an internal report about the past and future activities of his WP, in the last 6 months.

This report includes:

– the WP tasks to complete during the defined period (corresponding to the Technical Annex) and what results have been obtained.

– the results analyses: do they satisfy the objectives expected from the Technical Annex? Is there any variation or discrepancy from the TA? What kind of difficulties has been encountered? What kind of solution(s) is (are) proposed to solve possibly encountered problem(s)?

– the work to be performed over the next period, and emphasize the interconnections with the other WP.

2. WP1 – Process experiments

After recalling the objectives (see slides (ppt)), German Buitrón, the WP1 task leader, asked the concerned partners to present their reports.

2.1. Internal Reports 

The LBE – INRA report (ppt) of Narbonne, France, is presented by Jérôme Harmand and Michel Torrijos. 

The experiments are ready to carry out. Measurement data at different positions are possible to obtain. The first complete data will be available in October 2003. 

The denitrification (corresponding to the anoxic phase) takes place in the beginning of the process, before the aerobic phase. The concentration of NH4+ has been increased, i.e. 400 mg/L, to enable the denitrification reaction. 

The sludge index is decreasing at the end of the process. In denitrification phase, it is not as good as that in aerobic phase. 

About the COD, absorption may exist in the reactor according to what we see on the figures from some experiments. It has to be checked if there is any problem of homogeneity?

All these phenomena have to be taken into account in the modelling.

German Buitrón presented the report of the UNAM, Mexico. For more details, please look at the slides (pps). The UNAM is ready to obtain data. The first data will be available on July 2003.

Alberto Noyola from UNAM is also representing of IBTech. IBTech asked the flexibility of the date of the material purchase. Then it has been confirmed that the EC is quite flexible as far as the final objective is reached. However, all changes have to be noted in the financial report.

From the Polimi, Italy, there was a new member. It is Nicola Fiocchi, a PhD student of Polimi. He works with Elena Ficara and is directly involved in experiments. Actually, the Polimi has started lab-scale experiments using synthetic wastewater (see slides (ppt)).

Soledad Gutiérrez presented the UU report. The experiments will begin at the end of June 2003 using 2 reactors (see slides).

2.2. Modifications in the experiment protocol

2.3. Measurements

There are changes in measurement objectives in regard with those defined at the kick-off meeting. Now, the measurement objectives are as follows:

1. Toxic compound control;

2. Sludge age control;

3. Carbon and nutrient removal control;

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

5. Acute toxicant monitoring, in which the Polimi is responsible of this task (the corresponding experiments will start at the end of June 2003);

6. Biomass variation characteristics (with respect to process experiments) in order to distinguish bioactivities. 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 Solids) + “activity” measurements;

11. SVI (Sludge Volume Index),

( German Buitrón (UNAM) is in charge to choose the standard method to be used;

12. TSS (Total Suspended Solids) at the effluent of the reactor;

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

14. History (including cleaning of sensors);

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

( Soledad Gutiérrez (UU) is in charge to determine the COD measure method; 

16. kla parameter,

( Michel Torrijos (LBE) will study the adapted method to determine this parameter, because it can vary according to the water volume;

17. Phase duration;

18. Settling velocity, especially to the LBE-Narbonne.

The sampling period of the reaction phases is equal to 5 measurements per phase: 5 measurements in the anoxic phase and 5 measurements in the aerobic phase.

2.4. 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 on these results, more data are expected to treat the following cases:

· Biomass acclimation/ deacclimation  (especially for the UNAM),

· Settleability (especially for the LBE).

Notes:

The persons in charge for the experiments are German Buitrón (UNAM), Soledad Gutiérrez (UU) and Nicola Fiocchi (POLIMI).

The deliverable date of the data with first experiments using standard definitions (( 5 experiments) is July 31st, 2003.

2.4.1. Standard conditions

The table corresponding to the standard conditions has been up-dated in the Mexico meeting (May 8th 2003):

	
	UNAM
	UNAM
	UU
	UU
	LBE
	POLIMI
	ENEA

	Filling/Reaction

Ratio [%]
	6.7

Acclimation/

deacclimation
	Aprox. 100


	4.5 (or 2.3)
	4.5
	1
	4.5
	_

	Cin [mgCOD/l]

C(t=0) 
	375 (350)+

214 (50-200)+

+ as 4CP
	375 (350)+

214 (200)+

+ as 4CP
	3,000

  
	1500 – 2000
	5,000

   700
	400
	400

	Type of compounds
	Synthetic WW 4CP
	Synthetic WW 4CP
	Synthetic dairy raw WW
	Output from an anaerobic lagoon
	Diluted whey
	Synthetic urban sewage 
	

	X(t=0)  [mg/l]
	2,000
	2,000
	3000 – 4500
	3000 – 4500
	> 5,000
	  3,000
	    

	Volume loading rate [gCOD/L-d]
	2.25
	2.25
	0.6
	0.6
	> 1.0
	0.32
	

	Mass loading rate [gCOD/gVSS-d]
	1.12
	1.12
	0.2
	0.2
	0.2
	0.1
	

	Total N-TKN [mg/L]
	NA
	NA
	100
	150
	350
	65
	

	NH4+ [mg/l]
	NA
	NA
	  
	Aprox. 150
	Aprox. 0
	60
	

	COD/N-NTK
	
	
	30
	10 – 17
	14.2
	6.2
	

	O2       [l/min.]
	1.5
	1.5
	
	
	
	
	

	pH   
	7
	7
	7
	7
	7
	7
	7

	T      [°C]
	20
	20
	20
	20
	20
	22
	15

	V(t=0)  [l]
	3
	3
	11
	11.5
	170
	16
	400

	V(t=tfin) [l]
	7
	7
	15
	15
	200
	20
	500

	Total cycle time [h]: 
	4
	4
	12 or 24
	12
	24
	6
	6

	SRT [days]
	20 

measured
	20 measured
	20 measured
	20
	20 measured
	20
	20


Notes

4CP: 4-Chloro-Phenol

NA: not applicable 

*The buffer capacity/COD ratio must be defined in the methodology

Then, the Cycle phases corresponding to the above experiment conditions are as follows:

	
	UNAM
	UNAM
	UU
	UU
	LBE
	POLIMI

	Fill
	12 min
	variable
	30 min


	30 min


	10 min
	13 min

	anaerobic
	0
	0
	
	
	3 h 40 min
	2 h 17 min

	aerobic
	178 min
	variable
	10.5 h (or 22.5 h)
	10.5 h
	18 h
	2.5 h

	settling
	30 min
	30 min
	40 min
	40 min
	2 h
	37 min

	draw
	6 min
	6 min
	20 min
	20 min
	10 min
	23 min

	iddle 
	14 min
	15 min
	0
	0
	0
	1 min

	Total time
	4 h
	variable
	
	
	24 h
	6 h


The action variables that will be used in the above processes are:

· For the UNAM: influent flow rate,

· For the LBE: phase duration (as the principal action), then optionally there can be:

· Influent flow rate,

· Aeration flow rate,

· Output sludge flow rate.

· For the UU: 

· Influent flow rate,

· Sludge flow rate (purging),

· Phase duration.

· For the POLIMI: phase duration (essentially), then there can be the same optionally options as the LBE.

3. WP2 – Model Selection and Parameter Identification
Rafael Canetti, the WP2 task leader, introduced Soledad Gutiérrez (UU) as the new person in charge on the experiments in the UU, Uruguay. Then, Rafael Canetti and Hadyan Fibrianto, Cesame – UCL (see (doc)) presented the WP2 mid-term report about the model selection.

Note that the data acquisition has to be adapted to the parameter identification of the model.

3.1. Modelling of the UNAM process
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with X1 and X2 the corresponding biomasses for both reactions, respectively.

First, it is about the metabolite. Indeed, the metabolite is only produced if there is inhibition; otherwise there is only weak quantity of metabolite. Moreover, it is not directly measurable. Usually, absorbance in several sequences is needed to enable its measurements. 

Considering these difficulties, the metabolite study in modelling is optional; it will depend on the first experiments results.

On the other hand, there is a formulation problem of the biomass acclimation/ deacclimation in the physical point of view. Is it an enzymatic problem; is there any kinetics change? Several scenarios will be considered for the modelling.

3.2. Modelling of the other processes (with denitrification phase):
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[image: image4.wmf]3

4

2

4

NO

X

O

NH

+

®

+

+


reaction (4)


[image: image5.wmf]2

3

3

N

X

C

NO

+

®

+


reaction (5)
+ endogenous respiration:

[image: image6.wmf]K

®

+

2

3

O

NO

 
reaction (6)
+ mortality:
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Indeed, the reactions have to be reviewed, especially about the endogenous respiration such as:



[image: image8.wmf]K

®

+

+

2

3

O

NO

C

X

 
reaction (8)
and the mortality corresponds to:
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Also, we need to add one reaction representing the ammonification:
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reaction (10)
with 
r = k0 N
the reaction rate. The N measurement is equal to (TKN – NH4+).

One question is not clear for the moment: is there absorption?

The situation is as follows: there is a rapid disappearance of the substrate in the beginning of the process. Therefore, in the beginning of the process the reaction rate is different from that during the process.


If absorption is considered, the following expression can be considered:


ra = k (Cs – Cl)

where Cs and Cl represent the substrate concentration in solid and that in liquid, respectively.

We need tests to validate the absorption. The UU and LBE are in charge for this task.

One other question concerns the Oxygen profile in the beginning of the process. From the first experiments (in Narbonne), it has been noted that O2 is almost equal to zero in the beginning (quasi steady-state conditions). It does not mean that there is not reaction, but the biomass degradation capacity is very large such as we have this situation.

This phenomenon will be taken into account in the modelling.

4. WP3 – Hardware Sensor Development
The new task leader of WP3 is André Pauss, from Gradient/ UTC, Compiègne, France.

André Pauss and Thierry Ribeiro presented the implementability of the UV-spectrometer (ppt), which is developed by Gradient, to our wastewater treatment process.

After presenting the WP3 report of the Polimi (ppt), Nicola Fiocchi from Polimi talked about the use of a device called “Martina”(ppt) for measurements. This device uses the pH-DO titration technique. 

It has been noted that the Gradient has to have the real wastewater of the partners. The Gradient will establish a protocol for this.

5. WP8 – Validation and integration

As Paolo Ratini, the WP8 responsible from the SPES, was not able to be there, he sent a text about the SPES proposition for the system integration. The SPES recommends the use of PLC. We were then discussing about 2 aspects of the system integration: one aspect concerns the technical part and the other one is about the financial part.

Technical aspect:

There are some points that have to be more clarified about the use of the “SPES system” (the solution developed by the SPES):

· More technical details of the proposed system are needed,

· Do we have to use only this system?

· If yes, according to what is described the Paolo text, an adapted slave board for sensors, which will be connected to the main board (developed by the SPES) has to be developed at each local experiment site. The UNAM will not able to do this.

The results of the discussion are as follows:

· The SPES solution will only be implemented at one site in this project.

· The main goal of the project is to obtain a common philosophy of control system, so each one does not have to apply exactly the same control system.

Financial aspect:

The question here is where the final integrated system will be implemented? 

In the economic efficiency point pf view, the LBE of Narbonne in France is the best solution. But in the cooperation point of view, the UNAM of Mexico should be in priority.

After a discussion via Internet (doc), the SPES privileges the final system implementation in Narbonne for the financial reason. The SPES has also specified that they will provide one integrated system for one pilot plant using the EC fund (with free host costs).

6. Next meetings and reports

The next meeting will take place in Compiègne, France, instead of Milano, Italy. The scheduled dates are 15 – 17th October 2003. In this meeting, the annual report will be presented. The Cesame (UCL) will provide an example of a report. In September 2003, there will be a recall to all partners about the reports.

The future meetings are then:

· Louvain-la-Neuve, Belgium: mid-term review (about May 2004)

· Montevideo, Uruguay: annual report (about October 2004)

· Milano, Italy: last mid-term review (about May 2005)

Note that the scientific officer will be there in one meeting.

7. Others

The EOLI web-site is http://www.auto.ucl.ac.be/EOLI/. There will be a restricted area in the web-site for member only, which aims to allow the partners to exchange confidentially and easily documents and experiment data.
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