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Introduction

Within intensive livestock farming systems as Buity (France), over-application of manure on agtical soils
leads to nitrogen and phosphorus discharge ingbati environment, resulting in eutrophicationtpesns and
decreasing of water quality [1]. In the same timeaerobic digestion of livestock wastes becomes raod
more widespread in Europe. In fact, anaerobic tigesllows to produce renewable energy and tocedlirect
and indirect greenhouse gas emissions [2]. Howeber,amount of nitrogen is not modified by anaerobi
digestion and additional treatment is requirednprove the valorization of the nutrients througp@rtation out
of the intensive livestock region. For that, anwamalation of mineralized nutrients in autotrophiccroalgal
biomass was identified as a possible efficient @ssd3]. After accumulation of nutrients, microagsould be
exported and used as organic fertilizer. Never®lene of the main difficulty identified for thellture of
microalgae using digestate as substrate is the aadt of the influent [4]. Indeed, such a coloduees light
penetration and consequently the available lightiired for autotrophic microalgae growth.

In this context, the aim of this study was to chtedze the digestates in term of coloration andigthe effect
of this coloration on algae growth and digestateient removal.

Material and Methods

Three anaerobic digestion sites were sampled 3tiomer one year and the coloration of the liquidt pathe
digestate was studied measuring the optical der{€ityp.). The different spectra were acquired iniblés
wavelengths, spectral range corresponding to thigitgcof photosynthetic pigments. Based on theedigte
characterization, the effect of color on nutriesnoval and on microalgae growth was studied acegrtt the
provided light using a 2-factor 3-level designsir 2 L photobioreactors (in 2 blocks). The lighv¢ls selected
were 50, 150 and 250 pumol of photon/m?#/s. Digestater was set to a 680 nm O.D. of 1, 0.5 and D fresh
microalgae culture, isolated from an urban wastéewtreatment pond, contained mair@hlorella sp.and
Scenedesmus spemperature, pH and mixing were controlled respebti at 25°C, 7.0 and 230 RPM. To
maintain the pH, carbon dioxide was added into sbéution through a diffuser. Oxygen was recorded
continuously. The influent was composed of dilutiégestate to set the color; macro-nutrients werslibgated
with synthetic media based on a 10-fold dilutededtgte and completed with Gaffron micronutrienis [5

Results

Significant variations of O.D. of the three 1/1Qutkd digestates, ranged between 0.19 and 2.350ah®, were
observed whereas only slight variations were obthiaver time (less than 0.95 O.D.). Input compositf
digesters (percentage of water, grease) and sepatathnologies used could explain the differenzie®.D.
between sites. Based on characterization reshisstudy of the coloration showed the importaniuarice of
this parameter on microalgae growth. However, teshighlighted that it was possible to observegaificant
growth of the microalgae even with the colorfulehtate (O.D. at 680 nm of 0.45).

Conclusion and perspectives

The influent color is a critical parameter for tineatment of digestates using microalgae. The bgiaessibility
can be managed by conception, with depth of thedpand agitation, and by exploitation, controlling
recirculation and initial dilution. Further studyilMbe achieved concerning the later to optimize tise of this
technology.
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