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Figure 1: Variation of the characteristic parameters of the anaerobic

process: (a) Temporal evolution of VFA concentration (mg/L) in the

start-up period; (b) Temporal evolution of VFA Removalefficiency (%);

(c) Evolution of volume of methaneaccumulated(L) .
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�™A fixed-bed technologyplastic support FLOCOR-R type is suitable for the treatmentof readily

biodegradablewaste. The physico-chemicalcharacteristicsof this supportmakesit highly suitablefor

operationin fixed bed. Also, the high porosityof the bedpreventsany cloggingphenomenaassociated

with this technology.

�™The support characteristicsand the describedcolonisationprotocol allow to start-up the biofilm

reactorin ashortlengthof time,with a rapidbiofilm developmentandreducedthelagperiods.

�™The experimentalresultsobtainedindicatethat anaerobicfilters can removehigh concentrationsof

VFAs. Thevolatile fatty acidsremovalefficiencywas95 % with a daily biogasproductionabout0.225

L CH4/L/d. Methanogenicreactorstart-up using a semi-syntheticacidogeniceffluent was carriedout

successfully.

This study showsthe start-up protocol of a methanogenicfixed-film reactorunderthermophilicconditions(55ºC) using biomassadaptedto organicfraction of the

municipalsolid wastes(OFMSW)with FLOCOR-R asmediasupport. Biohydrogensemi-syntheticsubstrateusedwasconstitutedby a mixedof themajorproductsof

theacidogenicanaerobicdigestionprocesses: acetic,propionic and butyric acids in a ratio of 2:1:1, respectively,andthefiltered effluentof anOFMSWmethanogenic

reactor. Laboratoryreactorwasfed in semi-continuousconditions. The anaerobicprocesswasevaluatedby quantificationof different parametersin the feedandthe

effluent. At theendof thestar-upprocessthevolatile fatty acidsremovalefficiencywas95% with a daily biogasproductionabout0.225L CH4/L/d.

ABSTRACT

For the start-up process,initially the inoculum was addedto the support (FLOCOR-R) without

recirculationin orderto beginthe initial precoatingprocessof bacterialcolonization. After 2 weeks,

thereactorwasfed with thesemi-syntheticfeed,with an initial HRT of 25 daysandwith a low rate

of recirculation (R: 89.51 d-1) to facilitate the growth of the attachedbiomass and biofilm

development. Whenanincreasein theremovalof VFA wasshown, theagitationby recirculationwas

increased(R: 188.23 d-1), in order to promotehomogeneityof the mediaand facilitate the transfer

betweenthesubstrateandtheattachedmicroorganisms(Figure 1).

Figure 1-a showsthe temporalevolutionof the VFA. The VFA areinitially presentin the reactorat

concentrationsabove25000mg AcOH/L, until day 40 in which begin to decrease. This reduction

coincides with a significant increasein biogas generationas shown Figure 1-c with a stable

composition(80% CH4 and 20% CO2), and also a stabilizedconcentrationof VSS in the effluent

(780mg/L).

From day 60 the results shows that an increasein the ratio of recirculation causesa good

homogenizationof the medium, with a better transfer of substrateto the biofilm, and therefore

increasedVFA removalefficiency(Figure 1-b)

After this period,HRT wasdecreasedto 10 days andthe reactorwasfed with a real biohydrogen

effluent. Thus, high removalefficiencieswere shown,which is indicative of bacterialpopulation

obtainedon thestar-upprocessis adequateto degradetheseeffluents.

Parameters Concentration

Acetic acid (mg/L)

Propionic acid (mg/L)

n-Butyric acid (mg/L)

pH

COD (mg/L)

VSS (mg/L)

7131.06

4318.07

4564.6

5.74

40250

3059.17
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Real density (g/L)

Bulk density (g/L)

Porosity

Surface area (m2/m3)

Diameter (cm)

1161.4

499.3

93

450

1.6
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