Annex 4:

REPORT ON THE ACTIVITIES OF UU WITHIN WP3

1.0 Objectives of the stage: 

· Operate a pilot scale SBR in the same conditions as in Uruguay 

· Evaluate the applicability of UV spectrophotometric sensor in the reactor

· Built a deconvolution program capable of quantifying target compounds

2.0 Introduction

With the objective of evaluate the applicability of UV spectrophotometric sensor, a reactor, feeding with Synthetic dairy raw WW, was star-up and operated in the same conditions as in Uruguay. 

UV spectra of the influent, constituents of the influent were constructed, showing a maximum absorbance in the measured wavelength.

The reactor was followed by the standard set of determinations as well as spectrophotometer measurement and was possible to establish that exist relationship between COD and Nitrate concentrations (principal components of the influent) with UV absorbance.

3.0 Methodology

3.1 Reactor

The main objective in the firth month was to start-up and to operate a reactor in the same conditions as in Uruguay as listed in Table 1. With this propose a reactor, of 1,5 L, show in Figure 1, was inoculated with sludge from municipal wastewater treatment plant of Compiègne and fed with the synthetic dairy influent used in Uruguay (1,75 milk and 90 ppm NO3-N). 

Table 1. Standard conditions for the Reactor I in Uruguay

	Conditions
	

	Feeding/Reaction Ratio [%]
	4.5

	Cin [mgCOD/l] C(t=0) 
	3,000

	Type of compounds
	Synthetic dairy raw WW

	X(t=0)  [mg/l]
	3000 – 4500

	Volume loading rate [g cod/L-d]
	0.8

	O2       [lN/min.]
	10

	Vol Ratio V(t=0) /V(t=tfin) [%]
	86,7

	Total cycle time [h]:
	12

	SRT [days]
	20


During the aclimatation an accumulation of Nitrate and an inefficient anoxic phase were observed in the reactor. Due to problems of scale the input of Oxygen in the reactor during the feeding make difficult the denitrification process. 
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Figure 1. Reactor
The reactor was re-inoculated and in order to avoid problems in the denitrification some modifications were performed in the standard conditions: the feeding was shorted and the desnitrification phase was increased to two hours. And as soon as the denitrification activity was improved this phase was shorted, as is shows in Table 2, the standard conditions of the anoxic phase hasn’t been archived yet.

Table 2. Cycle phases, differences between standard and present conditions.
	
	Standard conditions
	Present conditions

	Feeding (anoxic) 
	30 min
	3 min

	Anoxic phase 
	30 min
	1,5 h

	Aerobic phase
	9,5 h
	9,5 h

	Settle
	1 h
	1 h

	Draw
	2 min
	2 min

	Idle
	28 min
	28 min

	Complete Cycle 
	12 h
	12 h


The reactor was followed by on-line measurement of Oxygen and off-line determinations of COD and Nitrate in the centrifuged reactor’s mixed liquor, as well as in the influent and effluent, employing the techniques reported by Gradient. Total Suspended Solids, according with the technique reported by Uruguay, quantified the biomass. 

3.2 UV spectrophotometric sensor

Firstly spectra of the influent, individual constituents of the influent and effluent were construct in order to evaluated the applicability of UV spectrophotometric sensor. As can be noted in Figure 2, milk and Nitrate, principal constituents of the influent, present absorbance in the measured wavelengths. Effluent also exhibits absorbance but clearly lower and with different shape than the influent, confirming its reduction. 

Once the reactor achieved acceptable level of performance, spectral UV analysis of samples taken during all the cycle were included in the usual set of determinations.
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                All the samples were filtrated and diluted five times.

