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and biochar 
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Embrapa Agroenergy - 
Using a eucalyptus wood in 
fast pyrolysis process, the 
Embrapa Agroenergy 
(Brasilia, Brazil), produced 
a bio-oil that can also be 

made from almost all types of organic materials. 
The process of pyrolysis known industrially is 
present in the petroleum industry, coal, and mainly 
in agro-industry of charcoal. "The application of 
what we're talking about is the rapid pyrolysis that 
transforms thermochemicaly ground particles of 
biomass in the form of sawdust, in bio-oil fuel, 
"explains, José Dilcio, researcher from Embrapa 
Agroenergy. And also produces the biochar, which 
can be used as fertilizer, even in organic production 
systems, and in many other applications, e.g., in 
environmental pollution prevention and 
decontamination of soil and water impacted by 
toxic metals. 
Although still little known, the bio-oil has great 
potential to replace the oil, with advantages in 
many applications. The bio-oil is an organic fuel, 
renewable and derived from the processing of 
agricultural and forestry wastes. The oil has a 
characteristic odor and black color that coming out 
with high-yield of pyrolysis or accelerated thermal 
degradation. Various residues were used in 
experiments performed in a pilot plant at the 
University of Campinas (Unicamp), as a: elephant 
grass, straw sugar cane, paddy, coffee husk, 
remains of maize and tobacco, etc. 
Among the materials tested by Embrapa 
Agroenergy, orange bagasse and biomass from 
eucalyptus wood were the best for bio-oil 
production and charcoal. According to Rocha, the 
bio-oil yields can be up to 60%of the mass 
compared to the raw material used, i.e. a ton of 
sawdust can render up to 600 kg of oil. 

Replacing fuel oil, derived from petroleum, GMP 
generates electricity and emits less greenhouse 
gases. In addition, the thermo-electric generation, 
the bio-oil can be used as raw material in chemical 
additives and resins, and as a fungicide. A recent 
application, still under study, is the production of 
synthesis gas to produce fertilizers, fuel and oil-like 
derivatives, but via renewable. 
This is the concept of Green Chemistry, which has 
been gaining adherents and means to replace the 
traditional raw materials and inputs by pollutants 
generally derived from biomass. That will mean 
beyond the commodity exchanges, big technology 
changes and, Brazil is gearing up. "Today, we have 
raw materials and also conversion technology, 
after all, the route is viable, "says the researcher of 
Thermochemistry. 
The forests for energy have the power to ensure 
the flow of the raw materials for the innovative 
technology that the country both need. The 
mitigation of climate change and especially 
combating environmental pollution are directly 
linked to nuclear and fossil fuel substitution by 
energy renewable biomass. The development of 
innovative technologies that transform waste 
biomass to renewable energy provides the best 
conditions of life for those who live in big cities and 
generates employment and income for who 
produces in rural areas. 
This action is part of the project for energy Forests, 
led by Embrapa Forests, with the partnership of 
the Embrapa’s' unities, and public and private 
national institutes. The project includes research in 
the area of expansion of plantations forestry-
related technologies, traditional uses of wood, as 
well as the use of innovative technologies for 
production of bio-oil, ethanol and biochar, in 
addition to environmental impact assessment of 
forest plantations. "The energy forests' project is 
leveraging this technology to profile and 
partnerships that are essential. Who wins is the 
country and the society, "concludes José Dilcio. 
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