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1 Summary

In the third six month period, the LBE contribution in EOLI with respect to WP1, was mainly intended to finish the experiments dedicated to provide data for modelling. A second series of experiments was planed in order to provide data for model validation. In the same time, data concerning sludge settleability are collected and analysed in order to characterize the settling phenomenon and try to connect it to the operating conditions.

2 Experiments

The last experiments to be used for the modeling of the SBR and concerning the variation of the C/X ratio were provided. In particular, in order to evaluate the rate of the denitrification during the anoxic period, the experimental protocol (concerning the sampling processing during anoxic phase and aerobic phase and the conservation of samples) defined in Compiègne by the partners involved in the WP1 & WP2 was used.

At the beginning of the third period, an experimental plan was proposed to perform the two last series of experiments to be done : changes of the C/N and O2/X ratios. The table 1 and 2 summarize the experiments and the results are plotted in figure 1 and 2. The COD concentrations were maintained constant while the NTK concentrations were varied.

Table 1 :Experimental plan for C/N variations.

	date
	CODt mg/l
	NTK mg/l
	CODt/NTK Variations %
	theoretical  variations %

	27-10-2003
	5090,91
	168,00
	51,48%
	50%

	29-10-2003
	5280,92
	183,68
	44%
	35%

	31-10-2003
	5298,46
	204,40
	29,7%
	20%

	04-11-2003
	5270,06
	319,2
	-17,5%
	-20%

	standard
	5200
	260
	0%
	0%


Table 2 :Experimental plan for O2/X variation.

	date
	VSS g/l
	Air flow rate

(l/min)
	Air flow rate/VSS Variations %
	theoretical  variations %

	06-11-2003
	11,49
	75
	48%
	50%

	12-11-2003
	15,23
	26
	-61,3%
	-50%

	standard
	12
	53
	0%
	0%


Remarks : The experiments have been performed in November 2003, 2 months after an important problem in the nitrification was detected. It has to be noticed here that shortly after these data have been provided, we had to re-inoculate the process because the nitrification activity was not recovered (at the end of the aerobic phase, some nitrites and nitrates remain). In other terms, these data can be used for identification purposes, but it is expected that the real nitrification rates are a little bit higher that those identified using these data.
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Figure 1 : Comparison between cycles with C/N variation 
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Figure 2: Comparison between cycles with O2/X variation 

3 Settleability

In order to study the settleability, two main parameters are identified. The Sludge Volume Index (SVI) which is the ratio between the decanted sludge volume and the total suspended solid concentration (TSS). The second parameter is the settling velocity. These parameters are mostly related to the TSS concentration and the volumetric loading rate. Our SBR being equipped with a Sludge Blanket level analyser, it is easy to monitor these two parameters.

3.1 Sludge index

The evolution of the sludge Index with time is shown in Figure 3. Two distinct phases can be distinguished :

· the first one corresponds to the acclimatation of the sludge (the settling capacity continuously improved). In this period, we started with both low biomass concentration and loading rate. The TSS was increased while a good Sludge Index was maintained. Between the 80th day and the 100th day, the mixing was modified leading to a disturbance of the SVI parameter.

· During the second period, with a constant loading rate, the Sludge Index was stable and constant. Under these conditions, notice that the sludge level at the end of the settling phase is easily predictable because it became proportional to the TSS concentration.
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Figure 3 : Evolution of the Sludge Volume Index and Total Suspended Solid concentration 

3.2 Settling velocity

The “classical” evolution of the sludge level during the settling phase is shown in Figure 4. At the beginning (between 0 and 10 min), the sedimentation and flocculation phases are observed. Then, the settling phase in itself takes place until the final level is reached.
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Figure 4 : Evolution of the Sludge level during the settling phase

Generally, the sedimentation phase varies between 4 and 8 minutes. The initial velocity and the final sludge level mostly depend on the TSS concentration.

4 Conclusions

The LBE activities within WP1 were dedicated to perform the remaining experiments for modelling. Data concerning the sludge settleability were collected and partly analysed to characterize the settling phenomena. The SVI and the settling velocity were identified as the main parameters to characterize the settling phenomenon.

5 Perspectives

In the next 6 months, another series of experiments are planned to provide data for validation. Moreover, we will focus our attention i) on the study of the sludge settlement capacity (in trying to link the settling velocity and final sludge level to operating conditions such as the volumetric or massic loading rates), ii) on the study of the adsorption phenomenon in more details and iii) in performing additional experiments for model validation.
