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A highly polluted liquid (“press water™) was obtained From the pressing facility for the organic Fraction of
municipal solid waste in a composting plant. Methane productivity of the squeezed-oft leachate was
investigated in batch assays. To assess the technical Feasibility of “press water™ as a substrate tor anaer-
obic digestion, a laboratory-scale glass column reactor was operated semi-continuously at 37 °C

A high methane productivity of 270m™* CHyton™" COD,gey or 420 m™ CHyton™ W5, ... was
achieved in the batch experiment. The semi-continuously run laboratory -scale reactor wasinitially oper-
ated at an organic loading rate of 107 kg CODm~2d~". The loading was increased to finally 27.7 kg
CcoDm~* d-!, corresponding to a reduction of the hydraulic retention time from initially 20 to finaly
7.7 days During the digestion, a stable elimination of organic material (measured as COD elimination)
of approximately 60% was achieved. Linearly with the increment of the OLR, the volumetric methane pro-
duction of the reactor increased from 26 m* ml,, 4~ o TA m¥md,, 4%

The results indicated that “press water”™ from the organic Fraction of municipal solid waste was a suit-

able substrate for anaerobic digestion which gave a high biogas yield even at very high loading rates.

© 2008 Elsevier Ltd All rights reserved.

1. Introduction

The introduction of the European Landfill Directive (EC, 199%)
has stimulated Eurcpean Union Member States to develop sustain-
able solid waste management strategies, including collection, pre-
treatment and final treatment methods. According to the European
Landfill Directive, itis compulsory for the member states to reduce
the amount of bicdegradable solid waste that is deposited on san-
itary landfills. The targetis that by theyear 2020 only less than 35%
of the total bicdegradable solid waste that was produced in 1595
will be deposited on sanitary landfills.

Separation of municipal waste into a recyclable fraction, resid-
ual waste fraction and a source-sorted organic fraction (OFMSW)
is a common practice of waste management in German cities in or-
der to meet the obligations of the Landfill Directive. [n 2006 around
8.45 million tons of OFMSW were collectad. These organic wastes
consisted of 415 million tons of source-sorted organic household
residues and 4.3 million tons of compostable solid wastes from
gardens amd parks (Statistisches Bundesamt, 2008a). There exist
1742 biclogical treatment plants and 45 mechanical-biological
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treatment plants throughout Germany, including composting
plants and anaerobic digesters (Statistisches Bundesamt, 20080
Germany is categorized as an advanced compostng country since
it has installed a wide range of composting plants from simple
windrow systems to highly sophisticated technical processes. Sev-
eral technologies and methodologies have been applied in order to
optimize the composting process and to improve the quality of
compaost. Already in 1995 around 28% of the composting plants
in Germany were categorized as technically advanced (Gruneklee,
15570 In 2006, a total number of 485 OFMSW treatment plants
parficipated in the State Commission for Delivery Terms and Qual-
ity Assurance [(Ger.. RAL-Reichsausschuf fiir Ligferbedingungen und
Glitesicherung) of compost, fermentation products and humus
(Ger.: RAL-Gitesicherungen fiir Kompost, Girprodukee und AS-Hu-
mus). These plants altogether treated 7.8 million tons of biodegrad-
able waste. The majority of this amount (approx. 5.9 million tons)
was reated in composting plants and generated compost predom-
inantly from source-sorted OFMSW as well as garden and park
wastes (BCE, 2007

One important parameter of OFMSW for a successful compost-
ing process is its moisture content since the microbial decomposi-
tion of organic matter mainly occurs in the thin liguid film around
the surface of the particles (Krogmann and Korner, 2000). To sup-
port growth and activity of microorganisms that are involved in
the composting process, OFMSW should have a moisture content
within the range of 40-60%. A moisture content below 40% will



