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Most of the effort put in mitigation of climate change consists in the development of strategies to reduce CO2 
concentration in the atmosphere. One of the main source of CO2 is soil organic matter. In the global C cycle CO2 
is transformed by plants into organic C, is then transferred into soil and mineralized again as CO2. 
A consistent part of soil organic carbon is represented by pyrogenic carbon which describes all forms of organic 
carbon altered by heat. Because of their aromatic nature, these compounds can not be easily decomposed by soil 
microorganisms to CO2. Such an high resistance to mineralization has raised the idea that an artificial addition of 
pyrogenic carbon to soil, obtained by pyrolising (ie heating without oxygen)  organic residues, which in this case 
take the name of biochar, can contribute to store a relevant quantity of C in agricultural soils. In fact given  that  
a certain amount of carbon cycles annually from the plants to the atmosphere, passing through the soil, a  part of 
it can be taken out of its natural cycle and sequestered in a much slower “biochar” cycle. Moreover the 
production of biochar can be combined with bioenergy production. Therefore biochar technology can bring 
together on one side energy from renewable sources and biochar as a residue that can be incorporated in the soil 
as a C-sink. Beside to the effect of storing C in the soil, biochar is supposed to have positive effects on soil 
fertility by increasing nutrient retention. Nevertheless biochar addition to the soil can have negative effects as 
well, in fact biochar is rich of polycyclic aromatic hydrocarbons (PAHs) which are well known for being 
carcinogen. 
 
The actors which are more interested in biochar research are: public research institutes, NGOs seeking for tools 
to improve yields that can be applied on a small scale, companies that are handling green wastes, like 
composting. Potentially also companies that are trading C credits could benefit from biochar, but no protocol has 
been written yet to certify the credits obtained by adding biochar to the soil. Big companies like Virgin are 
funding the International Biochar Initiative (a worldwide association promoting biochar) but they are not directly 
involved in the research about biochar. Also companies that are working on energy from renewable resources are 
interested in the biochar, but in this case biochar is a end-product that they need to dispose. 
 
One of the main issue in the biochar research is that still is missing any clear definition for it. The lack of clear 
standards for the production of biochar has led to a “misuse” of the term biochar, for example the end product of 
hydrothermal carbonization (an efficient system to produce energy from biomass) is often referred to as biochar 
even if it is significantly less stable (and therefore less efficient for C storage) than biochar produced with the 
traditional pyrolysis method. On the other hand this has triggered the research on biochar stability trying to 
identify the differences between the different types of biochar. Similarly biochar produced at very low 
temperature was also commercialized. These misuses of the term biochar have recently led to the definition of 
guidelines for its production, edited by a mixed group of private and public research institutes. 
 
The issue of PAHs is also a big challenge for the use of biochar, which is often not taken into account and not 
mentioned even in peer reviewed studies. Actually for example the use of biochar in soil would exceed Swiss 
laws for impact on soils and therefore can not be used yet. Therefore a joint effort from public and private 
institute is being carried to assess the bioavailability of PAHs in biochar and define new extraction methods 
which can suit better biochar. A similar situation is going on in Italy where a consortium is promoting the 
inclusion of biochar in the list of allowed fertilizers.  
 
Therefore we can conclude that the main risks for biochar research derived from a lack of a clear definition of 
biochar and from the underestimation of risks connected to the use of biochar in soils. 
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