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Small scale oll extraction
_JiMechanical vs. Hexane

¥ Small scale oll extraction is nearly always
going to be through mechanical extraction

¥ Most large scale olil extraction plants use
solvent extraction methods.

¥ Solvent (ie. hexane) extraction plants are
very large, and not feasible for small
scale, although they allow for more
efficient oll extraction.



What press Is right for me?

Chinese or European?

hich press you choose depends on
what your goal is.

¥ Are you a DlYer, and willing to swap
motors, straighten shafts, repair, rebuild
to save money? - Go Chinese

¥ Are you trying to set up an operation
that requires a well engineered solution,
and willing to spend much more
money? - Go European
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Chinese Presses

More difficult to service
Lower quality and harder to install

May come incomplete and with
poor instructions

HOWEVEREMuch cheaper for a
much larger press

Difficult to take to food grade

Much cheaper if you import directly
from Chinese Manufacturer,
Instead of through a distributor




European
Press

¥ Many different brands, but
mostly operate on principle of a
single cylinder in which press
cake is expelled in pellet form
as opposed to a traditional
cage style press




European Presses
How they work
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Running the Press

Seed preparation B
Seed cleaning, moisture, etcE

Install a magnet in hopper

Moisture content is very
Important. Shoot for about 10%

Temperature is important, we press at between 200
and 300 F

Foots and gums b the sediment will settle to the
bottom over about 1-2 weeks

Presses must be cleared out after use as the press
cake will solidify and clog the press



Where does the value come

from?
Vegetable Oll Meal Cake
Value is tied to CBOT Soy Value is tied to CBOT
OCrude DegummedO soybean meal. Discount

for other types of meal

For high oilseeds you can based on protein content.

expect about 40% total oill
content. For soy expect 75% discount on meal price

about 20% oil content. for Canola



So you want to crush soy?

Current pricing for Soybeans:

Soybeans - $14.48/bu
(bushel = 60 Ibs)

Soy Oil - $0.6350/1b
Soy meal - $376.80/ton
33 bushels/ton



Calculating Crush
Margins for Soy

Crush Margin Calculation Crush Margin ($/ton) = Current pricing for Soybeans:

SB * 33.3 - [(BO * 2000 * 0.20) + (SM * 0.80 * 1.0)] Soybeans - $14.48/bu (bushel = 60!lbs)
[(0.6350 * 2000 * 0.20) + (376.80 * 0.80 * 1.0)] - 14.48 * 33.3 Soy Oil - $0.6350/Ib

(252 + 301.44) - (14.48 * 33.3) = 553.44 - 482.18 Soy meal - $376.80/toh

$71.26 crush margin per US short ton

In the above calculation:

SB = CBOT soybean price in dollars per bushel, 33.3 coverts bushels into US
short ton

BO = CBOT soybean oil price in US dollars in cents per pound, 2000 converts
soybean oil to US dollars per US short ton, and 0.20 reflects a 20% ol
contribution.

SM = CBOT soybean meal price in US dollars per short ton, 0.80 reflects a 80%
meal contribution, 1.0 represents full value for meal based on percent protein



Calculating Crush Margins
for Canola

For Canola (based on Winnipeg canola prices in Metric tons)
See www.theice.com for Canola prices

(0.6350 * 2200 * 0.4) + (376.80 * 0.6 * .75) - 595.80

554.40 + 169.58 - 595.80 =

$128.18 crush margin for canola per metric tonne

In the above calculation:

SB = CBOT soybean price in dollars per bushel, 33.3 coverts bushels into US short ton

BO = CBOT soybean oil price in US dollars in cents per pound, 2204 converts soybean oil to US
dollars per US short ton, and 0.40 reflects a 40% oil contribution.

SM = CBOT soybean meal price in US dollars per short ton, 0.60 reflects a 60% meal
contribution, 0.75 represents 75% value for canola meal based on percent protein
compared to soy



Understanding the Value of
the Meal

¥ Meal value is primarily dependent on
protein content

¥ Value of meal is discounted off a
comparison to soybean protein content

¥ Soybeans = 47% protein
¥ Canola = 37% protein

¥ Sunflower = 30% protein
¥ Camelina = 30% protein
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Animal nutrition Is a
complex science

A nutritional analysis must be done on meal coming
off the press to determine feed rationing.

Large variability between different feedstocks

Soybeans must be cooked 20 minutes at 200 F to kill
the anti-nutritional factors (trypsin inhibitors and lectins)

Canola and sunflower can be used to provide 100% of the protein needs of
dairy, however fat content of the dairy ration can be no more than 5% of the total
dry matter of the diet

Modern varieties of canola have very low levels of glucosinolates (what
differentiates canola from OrapeseedO)

In chickens canola press cake may be up to about 35% of the diet with corn and
minerals being the remainder

Fat content of your meal varies greatly by the speed and temperature you run
your press
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Degumming

¥ Phospholipids (aka. gums) may be classified as either
hydrateable or non-hydrateable

¥ Non-hydrateable gums are often formed during oil
extraction because of enzyme activity (phospholipase)
that occurs when the seed is damaged

¥ Non-hydrateable gums are a mixture of Phasphatidic
acid and Phosphatidyl ethanolamine and they are
usually salts of Calcium and Magnesium



Degumming

¥ Hydrateable gums will fall out of solution if let to settle
over time

¥ Super degumming is necessary to remove non-
hydrateables from the oll

¥ Add 0.05 to 2% concentrated phosphoric acid to
warm oil (70 C) and mix for 5 minutes then centrifuge
out the gums

¥ Might also be possible to add phosphoric acid to first
water wash to remove the gums from biodiesel



Degumming



If you donOt degum...

Lab Sample Number: (1-of-1)

Result +/- Uncertainty
Sample N ame: BATCHES 1-4 COMBINED, BIODIESEL B-100 (H20 WAS HED

& DRIED) Date Sampled: 08/02/25 Matrix: Biodiesel

Sodium in Biodiesel by ICP

sp

Potassium in Biodiesel by ICP

sp

Sodium and Potassium in Biodiesel by
sp

ICP

Calcium in Biodiesel by ICP

sp

Magnesium in Biodiesel by ICP

sp

Calcium and Magnesium in Biodiesel
sp

by ICP

Oxidation Stability

wd

relative density of oil at 15C

ks

moisture in oil by oven processor/KF
ks

titration

Water and sediment

Ib

Sulphur in oil by UV Fluorescence
Carbon residue in fuel (Micro Method)
wd

neutralization point of oil by automatic
ks

titration

viscosity of oil at 40C

js

flash point by pensky martens closed
wd

copper strip corrosion of oil

ks

sulphated ash

b

cloud point of oil

ks

Atmospheric Equivalent Temperature -
sp

90% Recovery

Glycerin

md

Glycerides

md

Total glycerin

md

Methanol in biodiesel by GC/FID

jm
Ethanol in biodiesel by GC/FID

jm

phosphorous in oil by solvent dilution
Sp

and ICP

Derived Centane Number 58

0.3
08/03/16
5.91
08/03/16
6.2
08/03/16

25.1
08/03/16
4.68
08/03/16
29.7
08/03/16

4.02
08/03/14

0.8844
08/02/29
37
08/02/29

<0.005
08/03/04
Pending
0.018
08/03/14
0.18
08/02/29

4.56
08/03/11
190
08/03/03
1b
08/03/11
0.011
08/03/18
-2.000
08/02/29
354.3
08/03/13

0.004
08/02/27
0.23
08/02/27
0.24
08/02/27
<0.01
08/02/28
<0.03
08/02/28
113
08/03/13

units

AC Analyzed

mg/kg (PPM)
s
mg/kg (PPM)
s

mg/kg (PPM) Exceeds High Limit of 5
s

mg/kg (PPM)
s

mg/kg (PPM)
s

mg/kg (PPM) Exceeds High Limit of 5
S

hours sample container did not
s
meet spec
units
s
! g/g (ppm)
s

%
S

%
S
! 9/g (ppm)
S

mm2/s 4.525 by av-1
s
Celsius
s

units

s

%

s
Celsius
s
Celsius
s

%
S
%
S
%
S
%
S
%
S
ug/g (ppm)
S

Exceeds High Limit of 10

08/03/10 s!



Getting Food Value b
Rent the OIl!

Get the full value for the oill
No super degumming needed
Filter press is needed

Proper sanitary kitchen (stainless steel
and cleanable surfaces)

Food grade bottling and distribution
Biodiesel plant takes the returned oll
RBD not necessary



Using heated canola

Grain bins test canola upon
receipt. Canola test strip cannot
show more than 1% heated

Heated canola may have very
low moisture.

Acid value of canola oil from
heated seed may be high.

Often times can be obtained for
very cheap.

YOU HAVE TO BE CREATIVE
TO MAKE IT WORK!
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