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NANTieno-alkyl ester produced! from vegetable oil or animall

felt, — — -
> Proelt] ce'cfa"'é process called transesterfication.
— (must meet ASTM D 6751)

- =t o Energy

-~ Raw Materials
Qil
Methanol
Catalyst

, Biodiesel

Reactor

Glycerin



~~ DGH S

Wriy Bloellgsel . | ENGINEERING n

Lice ¢ reenhouse emission
SECC) ;e alternative to petroleum — fuel security

\/r'll__lc‘ dded to animal fat, yellow grease and
Q_FJ‘.:G rade (heated) oil seeds.

Gome diversification for farmers
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SSEEREA ity Acid (EEA) CONLENL IS, the Imost
]mportr__.z-' I Clitera fior selectingl ieedstock.
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e stock 06 FFA Content
—= e_fmed \egetable oil < 0.05
So_y oil - crude 0.3-0.7
= ~ [Canola Oil — crude 0.1 -0.5
Restaurant oll 2 — 7
Animal fat 5-30
Trap grease 40 - 100
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SREEIeIeNaea and productionnrwestermrCanada. 10%:) of this
ESOUICENRIBAUCES 20— 850Nnlllienilt/year ol siediesel.
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below outlines :cie; %'p' proximate availability of low
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éllow Grease >25 000

o

~ | Animal Fat >150,000

= —— Off-grade Canola >400,000 (5% damaged)
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> rlignre J'pr'oduti'c')h compared to petroleum.
— 710 — "(’ 0 o ofi cost IS feedstock

e

> Lelg e _echnology ready for small and medium
__;:55 ant installation.
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> Trig gfeeltle ion cost can be reduced: by utilizing
[owy ¢ Jrrl( *(hlgh EEA) fieedstock.
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SIIENTice of canola fluctuates as shown below. Tihe average
orice Wels agdiit 5850/ tolrle over irle gzlst ROV erElfs aFgle
SCENRINVIRAIPES 0RO Marnch; 2008 was $585/tonne.

-

700
c
600 -
§ B
& 900
_g 400 -
0. 300
©
g; 200 -
© — 10 years trend
O 100 _
— B March 07-2008
:H: O [ [ [ [ [ [

2004 2010

2006 2008

1996 1998 2000 2002

Year



Loy Grelelai g ENGINEERING o

———

below outlines the approximate cost of high FFA

Sdstock PHCES T
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--'__é"i'iow Grease $ 380 - 470

T —
"

~ | Animal Fat $ 380 - 480

-~ | Off-grade Canola Depends % damaged
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elow outlines 7[%Ep’proximate discounts given

 Heat Damage | *Discount, $/tonne
B 06-20 $ 90.00
= 21-50 $100.00
51-100 $130.00
—
= 10.1 - 15.0 $150.00
Sources oil industry in Winnipeg.

* The discount varies from 20 to 50% of the actual price of #1 Canola.
During high canola price the discount will be lower and negotiable.
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Free Fatty Acids (%)

Total Heated Seeds (%)

Relationship between free fatty acids in oil and heated
canola seeds as determined by the Canadian Grain Grading
System. Samples from 1977 and 1978.

Grains & Oilseeds, 5th edition, J. Daun
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“low grade (high FFA) feedstock decreases the biodiesel
ction cost as shown below.

SR

0.95 100% #1 —
— 75% #1/25% off grade

X —50% #1/ 25% off grade/ 25% tallow
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Annual Production, million L

Assumed prices: canola oil $860/tonne ($300/tonne #1 Canola),

Off-grade Canola $180/tonne and Tallow $480/tonne.
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pleum dresel Price T T
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se fuel price in Winnipeg during the last six years.
3 obtained from Stats Canada. Price on march 07, 2008
12.9 cents/L.
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. ‘to find technology prowders
g ‘with small scale production (< 10 million Litres
year)

NO | adlly available expertise that deals with high FFA
edstock for small scale plants.

Englneerlng iIdentified an experienced

“su pller

= Process feedstock with a FFA content of 15%.

e Efficlient methanol recovery without distillation tower.
e Integration of oil seed crushing.
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cessary to crush off-grade canola
__ erate extra revenue through sales of feed meal
|de market for glycerin in feed meal.
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capital cost to construct 10 million L/year plant.

volical Americ _— s
structure $ 390,000 $ 330,000
s Equipment & $ 1,600,000 $ 1,300,000
~Installation
:__l "anks & accessories $ 500,000 $ 500,000
e ’f— Installed
fi ctrlcal and Plumbing $ 475,000 $ 210,000
= -:: ‘Engineering and Project $ 125,000 $ 125,000
= Mang’t
Lab and ancillary equipment $ 290,000 $ 125,000
Total $ 3,380,000 $ 2,590,000

* Without crushing, feed pretreatment and methanol recovery system
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Environmental Assessment,

Bi Isiness plan preparation and

All | engineering services required to install a
A biodiesel Plant.

et
—

GFrentIy DGH Engineering and its partner are
~ ~ _ installing a 10 million litres per year capacity biodiesel

~_— plant for Eastman Bio-Fuels Ltd. in Manitoba.
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