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Second Generation Renewable Power & Fuels

Proven pyrolysis oil technology
for high quality fuels with a
reduced carbon footprint

MODULAR AND SCALABLE SOLUTIONS FOR 
A WIDE RANGE OF APPLICATIONS
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In September 2008, UOP and Ensyn announced that they will form a joint venture

company to offer Ensyn’s proven Rapid Thermal Processing (RTP)™ technology to

convert second generation biomass like forest and agricultural residuals to pyrolysis

oil for use in power and heating applications. 

This new company will also accelerate research and development efforts to 

commercialize next-generation UOP upgrading technology to refine the pyrolysis 

oil into transport fuels such as green gasoline, green diesel and green jet fuel.

Ensyn RTP Process

The RTP process is a fast thermal process where biomass is rapidly heated in 

the absence of oxygen. The biomass is vaporized and then rapidly cooled to 

generate high yields of pyrolysis oil. The process utilizes a circulating transported

fluidized bed reactor system similar to that used in the UOP Fluid Catalytic Cracking

(FCC) technology.

RTP typically yields 65wt% to 75wt% pyrolysis oil from dried woody biomass 

which can be utilized as fuel for industrial heat and electrical generation. 

UOP and Ensyn have joined forces to offer second generation 
biomass technology for power and heating and transportation fuels 
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The RTP process offers 
several unique benefits:

• Minimal utilities and infrastructure 

requirements make it ideal for both

remote and existing industrial 

facilities

• Highly scalable to meet the needs 

of diverse applications

• Designs up to 1,000 metric tonnes-

per-day

• Easy implementation due to small 

footprint and compact, modular 

construction

• Handles a wide range of feedstocks

A 100 metric tonnes-per-day 
Ensyn RTP unit in 
Renfrew, Ontario



Early results show that UOP technology 

will produce high octane gasoline, 

and other liquid transportation fuels .

A range of second generation
feedstock options

The RTP process has proven experience

with a wide variety of second generation

biological feedstocks. Options include

forestry and agricultural residuals like

Gross Higher
Biomass Yield Calorific Value Heating Value
Material (wt%) (MJ/kg) (Btu/lb)

Hardwood 70-75 17.2-19.1 7,400-8,200

Softwood 70-80 17.0-18.6 7,300-8,000

Hardwood Bark 60-65 16.7-20.2 7,180-8,680

Softwood Bark 55-65 18.7-19.8 8,040-8,500

Corn Fiber 65-75 17.6-20.2 7,570-8,680

Bagasse 70-75 18.9-19.1 8,100-8,200

Waste Paper 60-80 17.0-17.2 7,300-7,400

RTP Yield and Pyrolysis Oil as a Function of Biomass Feedstock
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The possibilities for Pyrolysis Oil

Pyrolysis oil is clean burning with 

minimal sulphur and nitrogen content.

The pyrolysis oil produced using RTP is

almost carbon neutral and is an ideal

solution for customers wishing to

reduce their carbon footprint.

As a renewable fuel oil substitute, 

pyrolysis oil can service a wide range 

of sectors:

• Refining and Petrochemicals

• Utilities

• Pulp and paper

• Energy-intensive heavy industry 

The RTP process can also be optimized

to produce a unique, high quality pyroly-

sis oil for conversion to transportation

fuels using UOP upgrading technology.

expended palm fruit bunches, lignin

material from the pulp and paper 

industry and other woody residuals.

Operators may also consider using 

purpose-grown sustainable energy

crops like miscanthus or switch grass.

Electricity

Fuel Oil



Find out more…

For more information on the UOP/Ensyn

joint venture of the RTP process, please

contact your local sales representative

or e-mail us at renewables@uop.com. 
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Proven experience

Since 1989, Ensyn Corporation has

designed and operated eight RTP units

that use a variety of biomass feedstocks

and have shown excellent on-stream

reliability. Its newest unit in Renfrew,

Ontario can process up to 100 metric

tonnes-per-day of dry biomass. 

UOP brings almost 100 years of 

experience in process development,

engineering design and delivery via a

world renowned engineering and 

equipment supply chain. Additionally,

UOP's Renewable Energy & Chemicals

business has extensive knowledge in 

the development of technology to 

convert biological feedstocks into 

valuable fuels and chemicals. Today,

UOP licenses the UOP/Eni Ecofining™

process for the production of high 

quality green diesel fuel as well as a

process for the production of green 

jet fuel.   
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