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ABSTRACT

The Directive 200928/EC of the European Pariament and of the Council of 23 April 200 on the
promotion of the use of energy from renewable sources sels up a 20 % target for the overall share of
energy from renewable sources by 2020, In that context biomass as a source of energy has been
gaining an increasingly strong intercst mainly due to its renewability, In CONSCOUENCE SRErEy Crops
become a serious competitor to food crops production on arable Tand. This is apainst the EU policy as
the mentioned dircetive indicates that when favouring the development of the market for renewable
emergy sources, it 1s necessary 1o take into account the positive impact on regional and local
development opportunitics. At the same tme il has been estimated that there are about
8O0 thousand km” of contaminated or patentially contaminated sites across Europe. One fourth of
them is polluted with heavy metals. Due to pollution or lack of ceconomically viable management
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uptions, this land is often abandoned. A proper management of these sites consisling in using the
energy crops production combined with their phytoremediation could become an altemative i
environmental priorities with regional and local development opportunitics. Especially, that
species typically used as energy crops as miscanthus (Miscanifus x gigantens), virginia mallow
hrermaphvodita), cordgrass (Sparting pectinata), and switchgrass (Panicion virgatm) de
promising heavy melal absorption capacities.  This property s further explored
Phyto2Energy project. This four- year effort aims to develop and validate in feld co
innovative, complex approach combining phyvtoremediation of heavy metal contaminated sites
energey crops production and their conversion into energy using gasification. Field trials are ¢ T
in parallel at experimental plots in Poland and Germany 1o identify these specics among o
selected energy crops which deliver the best results taking into account two objectives: the i
yield and the site specific environmental restoration goal. For the Polish site this goal is to m
heavy metals from arable land so that it could be potentially restored for food Crops prod
for the German site the objective is to demonstrate an cconomic use of a post industrial
climinating environmental risks posed by the heavy metals present in soil mainly to groundws
To facilitate the phytoremediation cffect and achieve a satisfactory biomass vield, micral
studies are ongoing to explain the role of endophytes in promoting hiomass growth which wil
knowledge necessary to elaborate a new inoculum dedicaied to promote the prowth of bie
polluted soils and thus facilitate the phytoremediation effect and increase plants” resistance to &8
caused by pathogens occurring at heavy metal contaminated sites.
For the tested approach, gasification process has been proposed as a solution em:
environmentally safe convertion of the biomass produced by the four presclected plant specs
energy taking account of its heavy metal contamination. For that purpose a set of parameters i
developed to valorize the heavy metal contaminated biomass from the viewpoint of the g
installation characteristics and its technical as well as environmental performance, The
biofuel parameters on the quality and composition of the produced gas as well as other end prods
the gasification has been studied. In particular the following has been analysed: the behavior o
metals during the gasification process; the effect of the mineral components contained in the -
due to the applied agritechnical measures on the pasification process and installation;
parameters of the produced ash from the viewpoint of its ficld application as fertilizer, Based.
studies guidance will be claborated on how to optimize process parameters in order to ga
metal contaminated biomass in a way safe for the environment and the installation, 1
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