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Outline

• Who is CIGI and what 
services do we offer?

• CIGI biodiesel pilot plant
• Review of Biodiesel 

process
• Biodiesel Short Course 

Objective and Outline
• Opportunities in Biodiesel
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Components of the Pilot Plant

• Portable
• Flammable storage
• Seed, oil, meal, biodiesel

storage
• Oil seed extraction
• 40 gal reactor (isolated –

vented for safety)
• Water Wash
• Ion Wash
• Lab

What is Biodiesel?

• Diesel fuel replacement made from animal 
or plant fat

• The fat has been chemically altered so as 
to have similar properties to petrochemical 
diesel

• Must meet standards specifications to be 
called biodiesel

• Oil is not biodiesel

How is Biodiesel Used?

• Usually used in a blend with Diesel
– B5 = 5% biodiesel blend

• No engine modifications are required with 
conservative blends
– Biodiesel better solvent than Diesel

• Cleans fuel tank and lines – Change fuel filter
• High concentrations can soften pure rubber seals

– Pre 1993 systems can have natural rubber seals and 
lines

– Synthetic rubber is resistant to biodiesel
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Engine Warranty

• Biodiesel is an excellent fuel and many report improved 
engine performance and longevity when using the 
product

• Biodiesel is new to North America and engine 
manufactures are only starting to get familiar with the 
product

• Will not provide warranty for engine failure directly 
attributed to fuel usage if concentration too high. 

• Warranty not voided for non fuel related issues
• Allowable level will increase as manufactures gain 

experience in biodiesel

The Reaction

Source Van Gerpen et al 2004

The Process
1 kg

Canola Oil

Reactor Vessel
25-85°C, 

agitated 30 min –
4 hours

200 g
Methanol Catalyst (50 g)

lye + methanol Settling tank 
or Centrifuge

100 g Glycerol
60 g methanol
30 g lye

1 kg Methyl ester
40 g methanol
Soaps

Methanol
Recovery
Flash evaporator

Animal
Feed

Methanol
Recovery

Water wash
Neutralization
Drying

Waste Water
1kg

Biodiesel
Safety and Waste disposal

• Methanol is a flammable and toxic it needs 
to be treated with respect
– Small scale possible but need to make sure 

people handle the alcohol carefully
– Small methanol recovery systems are not 

currently available
– Sodium methoxide is very corrosive – treat 

with care

• Waste water has high BOD and FOG

Roy Arnott, P.Ag.

Business Development Specialist
Pembina GO Team, Manitoba Agriculture, Food and 

Rural Initiatives
Cell (204) 523-6424 or Phone (204) 523-5260 Fax 

(204) 523-5272
email rarnott@gov.mb.ca

Cost of Canola OilCost of Canola Oil

•• Cold Crush Canola OilCold Crush Canola Oil
�� 35% Oil extraction / 65% canola meal35% Oil extraction / 65% canola meal

�� $35 per $35 per tonnetonne crush costcrush cost

�� $120$120 per per tonnetonne meal valuemeal value

•• $6.00$6.00 per per bubu = = $0.579$0.579 per litre or $633 per per litre or $633 per tonnetonne

•• $6.50$6.50 per per bubu = = $0.637$0.637 per litre or $696 per per litre or $696 per tonnetonne

•• $7.00$7.00 per per bubu = = $0.694$0.694 per litre or $759 per per litre or $759 per tonnetonne

•• $7.50$7.50 per per bubu = = $0.752$0.752 per litre or $822 per per litre or $822 per tonnetonne

Source: Roy Arnott
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Cold Press vs. Solvent ExtractionCold Press vs. Solvent Extraction

•• Cold Crush Canola OilCold Crush Canola Oil
�� 35% Oil extraction / 65% canola meal35% Oil extraction / 65% canola meal
�� $35 per $35 per tonnetonne crush costcrush cost

•• Solvent Extraction Canola OilSolvent Extraction Canola Oil
�� 41% Oil extraction / 59% canola meal41% Oil extraction / 59% canola meal
�� $55 per $55 per tonnetonne crush costcrush cost

�� $0.028$0.028 per litre oil cost advantage for solvent per litre oil cost advantage for solvent 
extractionextraction

�� $0.04$0.04 per litre Biodiesel COP advantage for per litre Biodiesel COP advantage for 
solvent extractionsolvent extraction

Source: Roy Arnott

$0.999 Diesel (clear) at the pump

Minus $0.057 GST – 6%
$0.115 Manitoba Tax
$0.040 Federal Tax
$0.052 Distribution & Marketing (est.)
$0.735 Wholesale Diesel Price

Add $0.115  Manitoba Tax ‘portioning’
$0.040 Federal Tax ‘portioning’

Total $0.890  Wholesale Biodiesel Price

More Information
www.online.petro-canada.ca/eng/prodserv/fuels/rack/ rck-
prc-ovr.aspx

Fuel Taxation/IncentivesFuel Taxation/Incentives

Source: Roy Arnott

MB Biodiesel Cost of ProductionMB Biodiesel Cost of Production
10 million litre / year Plant10 million litre / year Plant

•• $6.00$6.00 per bushel canolaper bushel canola

•• $35 per $35 per tonnetonne crush costcrush cost

•• 35% oil extraction 35% oil extraction –– 1,142,171 bushels1,142,171 bushels

•• $115$115 per per tonnetonne canola meal canola meal –– 16,838 16,838 tonnestonnes

•• $0.727 per litre #1LS diesel wholesale price$0.727 per litre #1LS diesel wholesale price

•• $0.155 per litre incentives$0.155 per litre incentives

�� COP = $0.7015 per litreCOP = $0.7015 per litre

�� Surplus / Deficit = $0.1805 per litre Surplus / Deficit = $0.1805 per litre 

Source: Roy Arnott

MB Biodiesel Cost of ProductionMB Biodiesel Cost of Production
10 million litre / year Plant10 million litre / year Plant

•• $7.00$7.00 per bushel canolaper bushel canola

•• $35 per $35 per tonnetonne crush costcrush cost

•• 35% oil extraction 35% oil extraction –– 1,142,171 bushels1,142,171 bushels

•• $115$115 per per tonnetonne canola meal canola meal –– 16,838 16,838 tonnestonnes

•• $0.727 per litre #1LS diesel wholesale price$0.727 per litre #1LS diesel wholesale price

•• $0.155 per litre incentives$0.155 per litre incentives

�� COP = $0.8134 per litreCOP = $0.8134 per litre

�� Surplus / Deficit = $0.0686 per litre Surplus / Deficit = $0.0686 per litre 

Source: Roy Arnott

MB Biodiesel Cost of ProductionMB Biodiesel Cost of Production
10 million litre / year Plant10 million litre / year Plant

•• $8.00$8.00 per bushel canolaper bushel canola

•• $35 per $35 per tonnetonne crush costcrush cost

•• 35% oil extraction 35% oil extraction –– 1,142,171 bushels1,142,171 bushels

•• $115$115 per per tonnetonne canola meal canola meal –– 16,838 16,838 tonnestonnes

•• $0.727 per litre #1LS diesel wholesale price$0.727 per litre #1LS diesel wholesale price

•• $0.155 per litre incentives$0.155 per litre incentives

�� COP = $0.9253 per litreCOP = $0.9253 per litre

�� Surplus / Deficit = Surplus / Deficit = --$0.0433 per litre $0.0433 per litre 

Source: Roy Arnott
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Quality is Critical to Maintain 
Customer Satisfaction

• Simple process but…
– Water and sediment
– Flash point – measure of residual methanol
– Acid number – measure of free fatty acids, indicator 

for corrosion
– Viscosity – quick measure of completeness of 

reaction
– Sulfonated ash – spent salts can cause engine 

damage
– Cloud point
– Total and free glycerol – trace glycerol issue in cold

Quality Standards
ASTM D7651

Source Van Gerpen et al 2004

Recommended Laboratory

Source Van Gerpen et al 2004
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Course Outline

• The Diesel engine
• Biodiesel as a fuel
• Safety considerations
• Chemistry of Fats and 

biodiesel production
• Feed stock selection
• Oilseed extraction
• Biodiesel process

• Separation methods
• Washing methods
• Methanol recovery
• Quality control
• Glycerol recovery
• Canola meal 

utilization
• Plant design
• Economics

On-Farm Production

• Can be done, good learning experience
• Quality assurance an issue, don’t sell the 

fuel
• Small scale systems range in price from a 

$5,000 to $30,000 + (40 to 80 gal batch 
systems)

• Expellers $4,000 to $15,000
• Most systems lack methanol recovery

Community Scale Production

• Capital investment requirement relatively small 
($0.15 to $0.33 per liter of Capacity)

• Primary costs are inputs
• Allows for local sourcing of oilseeds, use of off 

grade seed
• Provides additional economic base for 

community
• Types of ventures – Cooperative, hub and spoke 

model
• Economics of production from seed currently 

poor but will likely improve if use mandated
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