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WHAT IS PYROLYSIS?

A THERMOCHEMICAL PROCESS

WHERE ORGANIC MATERIALS 

ARE HEATED TO HIGH TEMPERATURE

WITHOUT OXYGEN.
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Pyrolysis? – A Matter of “Time & Temperature”
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Bio-Oil Components
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Specific Chemicals in Bio-Oil
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Feedstock Requirements for Bio-Oil
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What is Fast Pyrolysis?
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Dynamotive’s Biomass to BioOil Process
Fast Pyrolysis: Rapid (< 2 seconds) heating of biomass in the absence of oxygen.  
Two commercial products: 

BioOil (yield 55 – 73%) Char (yield 15 – 25%)

Non-condensable gases are recycled in the process.

Feedstocks - agricultural and forest residue including bark and whitewood, sugar 
cane residue, wheat straw, rice hulls (over 120 feedstocks tested).

Process
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Bio-Oil Plant in Canada
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100 tpd Plant, West Lorne, Ontario, Canada 

100% owned by Dynamotive

Located at Erie Flooring and 
Wood Products

World’s largest BioOil fired co-
generation plant up to:

100 tpd of biomass input

68 tpd BioOil output 
2.5 MW electricity

Excess BioOil sold

Off-take agreements in place 
for entire plant output

Note: tpd = tonnes per day
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Bio-Oil Potential from Logging Residues

Renewable Oil International, LLC

– Modular, transportable fast pyrolysis units
• “take the process to the biomass resource”
• convert biomass to ‘Distillate” and char

– “Distillate” = transportable liquid fuel
– char for charcoal briquettes or soil remediation

– Technology “fits” sawmills
• converts bark and sawdust residues to fuel and char

– Technology “fits” forestry landing sites/clear-cutting sites
• converts logging residues to fuel and char 
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Char – What is it?
The solid residue product of fast pyrolysis

A micro-porous form of charcoal

Contains all the mineral content of the biomass used to make it

Slowly releases its mineral/nutrient content to the soil

Provides friendly environment for soil micro-organisms, 
especially nitrogen-fixing species

Builds fertility in sub-standard soils.

Is frequently pelletted for fuel (young/green coal)
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CHAR’s Remarkable Properties
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Char – A Valuable Soil Amendment
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Global Charcoal Research

Other charcoal benefits

• Surface oxidation of the char increased the cation exchange capacity (Glaser)

• Char increased available water holding capacity by more than 18% of 
surrounding soils (Glaser)

• Char experiments have shown up to 266% more biomass growth (2nd Yr 
Steiner) and 324% (Kishimoto and Sugiura)

• Plant nitrogen uptake doubled in charcoal amended soils (Steiner) 

• Charcoal has proven to help reduce farm chemical runoff (Yelverton)
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Summary – Biofuels for West Virginia

Ethanol and biodiesel opportunities will depend on 
availability of locations with available infrastructure 
and favorable transportation infrastructure
– Cellulosic biomass to ethanol still in the future

• Its time will come – 5-7 years

Bio-Oil/Distillate and char production from forestry 
and wood industry residues appears viable today
– Particularly from low-value or waste biomass feedstock

• Sawdust, bark, chips


