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FOREBIOM: Potentials for realizing negative car-
bon emissions using forest biomass and subse-
quent biochar Recycling
The transformation of forest biomass into raw materials for energy production (bio-oil and bio-gas) is 
facilitated using a process called “pyrolysis”. Unlike combustion, carbon is not gasifi ed and retained as 
biochar, which could be applied on biomass production sites, having the potential to create negative 
CO2 emissions and improving soil properties. However, a number of issues are not well understood, 
including long-term effects of biochar in soils, the anticipated environmental impact and the infl uence 
of the raw material on the pyrolysis process (yields, pollution etc.). 

ABSTRACT. On a country basis, profound information on 
biomass  potentials is missing and local conditions have to 
be considered as forests represent an ecosystem with a mul-
titude of environmental services. We use a cascade approach 
to jointly study the potential of our proposed approach to miti-
gate climate change while sustaining biomass yields. In a fi rst 
step, biomass potentials will be assessed, while minimizing 
the impact on other ecosystem services of the forest sites 
considered for biomass production. In the second step, we 
will assess the pyrolysis process, considering different quali-
ties of feedstock, pyrolysis conditions and associated energy 
and biochar yields. The third step in our cascade approach 
focuses on the application of biochar at forest sites (and the 
potential to use it as a fi lter agent for sewage or exhaust air 
before application), storing carbon for a long term-period 
in soils and improving soil properties as indicated in a large 
number of scientifi c articles. Country reports for Austria, Ko-
rea and Turkey will be published to serve as a basis for further 
research and for policy making, and a fi nal report will focus on 
synthesis effects and the benefi t of multinational collabora-
tion. The fi nal report will be peer-reviewed and published in an 
international scientifi c book series.

OBJECTIVES. Forest bioenergy can considerably contribute 
as a source for green energy in countries with a high forest 
cover (such as Austria and Korea). Biomass pyrolysis has the 
potential to realize negative emissions since carbon is not oxi-
dized and released as CO2. We propose a promising cascade 
of biogas production for energy by pyrolysis and subsequent 
utilization of activated carbon (biochar) as a fi lter agent. Bio-
char may be replaced on biomass production sites to sustain 
production by enhancing soil properties. The project has the 
following objectives: 

1. to combine current state-of-the-art knowledge of differ-
ent steps in the proposed cascade and therefore come 
up with possible pathways of realization in consortium 
member countries (case studies)

2. to organize a scientifi c workshop series with keynote lec-
tures and posters which covers topics of the cascade 
and to discuss options 

3. to conduct small-scale laboratory experiments in each 
member country

4. to publish country-case reports for each consortium 
member country with focus on local conditions

5. to publish a summary report in the “Interdisciplinary Per-
spectives” book series

6. to establish of an on-line platform and information re-
source focusing on knowledge dissemination and active 
discussion by means of an on-line interactive forum 

7. to establish a decision support system (DSS) focus-
sing on criteria for the steps and subsequently suggest 
proposal(s) for an integrated project of European level in 
the Energy or Environment domain using the momentum 
created by the KORANET consortium.
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