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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

Qil is not 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
lon Wash
¢ Lab
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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
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The Process

1kg
Canola Oil I

200 g
Methanol Catalyst (50 g)
or Centrifuge

\ lye + methanol Settling tank

Reactor Vessel Methanol
25-85°C, Recovery

agitated 30 min —
4 hours Waste Water
1kg

Animal Methanol 100 g Glycerol 1 kg Methy! ester
Feeq — Recovery —— 60 g methanol 40 g methanol
Flash evaporator ~ [EleUE Soaps
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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
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The Reaction

CH, - OH
|
CH -0-C-R; + 3 CH;OH - “H;-0-C-R; CH - OH
(Catalyst) |
(6] CH, - OH
I
CH;-0-C-R; CH;-0-C

triglyceride methanol mixture of fatty esters glycerol

Source Van Gerpen et al 2004
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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
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Cost of Canola Oll

Cold Crush Canola Oil
35% Oil extraction / 65% canola meal
$35 per tonne crush cost
$120 per tonne meal value

$6.00 per bu = $0.579 per litre or $633 per tonne
$6.50 per bu = $0.637 per litre or $696 per tonne
$7.00 per bu = $0.694 per litre or $759 per tonne
$7.50 per bu = $0.752 per litre or $822 per tonne

((/ Source: Roy Arnott
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Cold Press vs. Solvent Extraction

¢ Cold Crush Canola Oil
35% Oil extraction / 65% canola meal
$35 per tonne crush cost

¢ Solvent Extraction Canola Oil
41% Oil extraction / 59% canola meal
$55 per tonne crush cost

$0.028 per litre oil cost advantage for solvent
extraction

$0.04 per litre Biodiesel COP advantage for
solvent extraction
(ﬁ/ Source: Roy Arnott
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MB Biodiesel Cost of Production
10 million litre / year Plant

$7.00 per bushel canola
$35 per tonne crush cost
35% oil extraction — 1,142,171 bushels
$115 per tonne canola meal — 16,838 tonnes
$0.727 per litre #1LS diesel wholesale price
$0.155 per litre incentives

COP = $0.8134 per litre

Surplus / Deficit = $0.0686 per litre
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Fuel Taxation/Incentives

$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
(’ Canadian International Grains Institute Source: Roy Arnott
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MB Biodiesel Cost of Production
10 million litre / year Plant

$6.00 per bushel canola

$35 per tonne crush cost

35% oil extraction — 1,142,171 bushels

$115 per tonne canola meal — 16,838 tonnes
$0.727 per litre #1LS diesel wholesale price
$0.155 per litre incentives

COP = $0.7015 per litre
Surplus / Deficit = $0.1805 per litre
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MB Biodiesel Cost of Production
10 million litre / year Plant

$8.00 per bushel canola
$35 per tonne crush cost
35% oil extraction — 1,142,171 bushels
$115 per tonne canola meal — 16,838 tonnes
$0.727 per litre #1LS diesel wholesale price
$0.155 per litre incentives

COP = $0.9253 per litre

Surplus / Deficit = -$0.0433 per litre
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0040 5400000
Biodiesel Prermium $0.000 00|
subotal $1650000  $0.165

(Gross Margin Plus Incentives 485102 $0.048

Contribution to Capital Costs
Depreciation - buldings (years) 2 3063 $00009
Depreciation - equpment years) 0 swera0 500223
subtotal s201413 00231

Ivestment - land 50% 52500 500003
Investment - buidings 50% 54813 500005
jestmen - equpment 50%  Se1875  $00062]
$69188  $0.0069)

subotal
Subtotal Caphal Costs 5300600 $0.0301

61
SURPLUS | DEFICIT All Costs. $184502 500186

(Cost of Production s0876:

7 Oiseed processing (Ol Cost Comparison /ety / Custom Processed | ¢
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Quiality is Critical to Maintain Qua andard

: : . 5
Customer Satisfaction °
Property Method Limits Units.
. Slmple process bUt. . I']:hhpx)ml.clu\.cdcup D93 130 min °C
. Water and sediment D 2709 0.050 max % volume
— Water and sediment Kinematic viscosity, 40 ° C D445 19-60 s
— Flash point — measure of residual methanol Sl o b oy —
— Acid number — measure of free fatty acids, indicator Copper strip cormosion D 130 No.3 max
for Corr03|0n Cetane number D613 47 min
. X . Cloud point Report (o customer GE
- - Carbon residue 0.050 max wt. %
Viscosity — quick measure of completeness of
reaction Acid number 0.80 max mg KOH/g
1 0.020 wt. %
— Sulfonated ash — spent salts can cause engine Total glycerin TR =
damage Phosphorus 0.0010 WL %
_ Cloud pOint Vacuum distillation end point D 1160 3«5’(?&5.2‘.?&5“ °c
— Total and free glycerol — trace glycerol issue in cold 00

Canadian International Grains Institute
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Approx.
ASTM Method Apparatus Cost

D93 — Flash Point_| Hertzog MP 329 Automatic Pensky-Martens Tester $ 10.300
Cochler Pensky-Martens Flash Cup Tester

D130 - Corrosion | Koehler K25330 Copper Strip Test Bath

Standards: ASTM - $ 195: Koehler - § 466

D345 - Viscosity | Koehler AKV9500 Automated Kinematic Viscosity System
Polystat Constant Temperature Bath (Cole — Parmer)
Jiscometer Cleaning and Drying Apparatus (Kochler)
Viscometers. various ranges

D664 — Acid Value

KEM AT-150 Automatic P i¢ Titrator $_7.000
D874 - Sulfated Koehler Isotemp Basic Muffle Furnace, 0.58 cu.fi $ 2,500
Ash
D2500 — Cloud Koehler Cloud and Pour Point Bath § 5.500
Point

Koehler Automated Cloud and Pour Point System S 21.000
D2709 — Water and [ PAC 67310 Benchtop Centrifuge $ 6.600
Sediment
D6584 —Total and [ Shimadzu GC-17A Gas Chromatograph $ 18.000
Free Glycerol

Total Cost | Recommended App:
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Course Outline

The Diesel engine
Biodiesel as a fuel
Safety considerations

Chemistry of Fats and
biodiesel production

Separation methods
Washing methods
Methanol recovery
Quality control
Glycerol recovery

Feed stock selection Canola meal
Oilseed extraction utilization
2 $.?2"@ & Biodiesel process Plant design
2( +90 Economics
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On-Farm Production Community Scale Production

. i i Capital investment requirement relatively small
Can be done, good learning experience (30,15 0 $0.33 per liter of Capacity)

* Quality assurance an issue, don't sell the Primary costs are inputs
fuel Allows for local sourcing of oilseeds, use of off
» Small scale systems range in price from a grade seed
Provides additional economic base for
$5,000 to $30,000 + (40 to 80 gal batch community
systems) Typdesi of ventures — Cooperative, hub and spoke
 Expellers $4,000 to $15,000 mode

Economics of production from seed currently
e Most systems lack methanol recovery poor but will likely improve if use mandated
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