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Abstract  
Fast pyrolysis is recognized by the U.S. Department of Energy and other like global Agencies as a strategic 
technology platform that will have a significant impact on both stationary and transportation fuel supply. The 
significance of fast pyrolysis is that it can very efficiently transform widely available solid ligno-cellulosic, non-
food biomass into to a liquid which can be used for chemicals or fuels.  
The first development Rapid Thermal Processing (RTP™) and its fast pyrolysis process was done by Ensyn in 
1984 and built its first commercial plant in 1989 to produce specialty chemicals. Ensyn is the world’s first and 
only company to develop a dependable fast pyrolysis technology. To date, its technology and equipment has been 
deployed—either by Ensyn or under license—in seven biomass plants across North America. The largest is the 
Ensyn-owned facility in Renfrew, Ontario, Canada, with a capacity to process 100 bone dry tonnes of feedstock 
per day. The product of fast pyrolysis is pyrolysis oil; Ensyn is currently manufacturing pyrolysis oil to be used in 
the production of specialty chemicals, as a fuel in thermal applications and in turbines to produce electricity, also 
the use of pyrolysis oil in medium speed diesels to produce electricity is advancing rapidly and will soon be ready 
for deployment. Work is ongoing through a joint venture on the production of transportation fuel. Ensyn utilizes a 
circulating fluidized bed design for its reactor, characterized by the movement of heated sand around the reactor 
vessels. In this process, a gas (not air) enters the bottom of the reactor, and hot sand is introduced, creating a 
whirlwind of sand with a temperature of 500 to 525 degrees Celsius. Upon contact with the whirlwind, feedstock 
particles are flash vaporized, leaving a gas and some remaining solids. Upon leaving the reactor, gases are 
combined with a spray of previously made pyrolysis oil; this condenses the gas into new pyrolysis oil. The solids 
that remain are a combination of sand and char, which are redirected to a second vessel. In here, the char parts of 
the mixture are ignited by the introduction of air. This provides the necessary combustion to heat up the sand 
mixture to the temperatures required for the flash vaporization in the reactor vessel. This is a key factor in 
increasing the net energy balance, and consequently the GHG reduction, of the end product.  
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