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The lab-scale SBR

Table 1. Synthetic influent composition                Table 2. Cycle phases in the lab-scale SBR                           

	
	Concentration (mg/L)

	Peptone
	457

	Meat extract
	313

	NaCl
	20

	CaCl2·2H2O
	16

	MgSO4·7H2O
	6

	K2HPO4
	80

	NaCOOCH3
	100

	COD
	675

	Total N (Ntot)
	75

	Total P (Ptot)
	11.4

	1. Cycle phase
	Duration

	Fill
	6 min

	Anoxic (Mixing 1)
	84min

	Aerobic (Mixing 2)
	235 min

	Withdrawing mixed liquid
	0.2 min

	Sedimentation
	30 min

	Withdrawing liquid
	4.8 min

	Total time
	360 min
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Figure 1. Schematic representation of the lab-scale SBR operating conditions during one cycle

Quantification of compounds in water using UV measurement

Two methods are used, the direct spectral analysis, with deconvolution, and the spectral analysis, with deconvolution, after one photochemical oxidation step.

· Direct spectral analysis (with deconvolution)

Let us consider that the experimental UV-spectrum to be analysed is a linear combination of elemental spectra (O. Thomas and co-workers Ecole des Mines d’Alès):
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where

S is the sample spectrum

ai is the contribution coefficient of the ith reference spectrum REFi

p is the number of reference spectra

r is the quadratic error

The development of the spectral UV analysis is based on the comparison between UV spectra of effluents and reference UV spectra of pure constituents (e.g. nitrate, detergent, and colloid) and/or measured global indicators (e.g. COD, TOC, BOD, TSS for WW). Typical UV spectra of some constituents or indicators are shown in Figure 2. Depending of the constituent or the global indicator, the development of a robust model may require the processing of more than 50 UV spectra. For wastewaters and because of their complex composition, it may be necessary to develop a specific model for each of them.
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Figure 2. Typical UV spectra of some constituents and indicators.

· Spectral analysis (with deconvolution) after photochemical oxidation

As seen before, the spectral analysis can estimate the wastewater composition on the base of reference UV spectra. However some compounds do not exhibit UV signal, or the signal cannot be used efficiently. This is the case of nitrogenous organic compounds. One solution consists of oxidizing the molecules into other ones that exhibits UV signals. For example, total nitrogenous organic compounds can be quantified by oxidizing them into nitrates. Oxidation is performed using photochemical oxidation. In this project, photooxidation is performed using a Hg-lamp and the chemical oxidizing agent is sodium persulphate (Sigma Aldrich), at a concentration equal to 25 mg /L in presence of a sodium tetraborate buffer at pH 9.0 (Sigma Aldrich).

The principle of the spectral analysis (direct and with photochemical oxidation) is illustrated in Figure 3.
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Figure 3. Schematic representation of the spectral analysis (direct and with photochemical oxidation).

The spectrophotometer

The spectrophotometric sensor is an Anthelie UV-visible spectrophotometer (Secomam) controlled by UV-Pro software (see Figure 4). The pathlength of the Suprasil quartz cell is 2 mm and the scan speed is 1800 nm/min. Spectra were recorded from 190 to 800 nm. This sensor is equipped with a PenRay 22 cm Hg-oxidation lamp for the photoxidation process.
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Figure 4. The Anthelie spectrophotometer (Secomam).
Spectral deconvolution is performed using a commercial software developed by Secomam (UV-Pro).

Investigation on peak descrimination
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Figure 9. Deconvolution of nitrate-nitrite mixtures at given concentrations

