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Background
Environmental pollution The depletion of fossil
from burning fossil fuels fuel sources

Search for renewable sources of alternative fuels

Sun radiation (solar energy) Bioenergy -
fuel cells and

Wind - using a wind turbine )
g biofuel

Flow - (rivers and sea waves)
using turbines

| veothermal energy
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Biomass
Biofuels
Solid Biomass -~~~ Biogas
‘ © Liquid fuels
Bioethanol Biodiesel
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Biodiesel feedstocks

Vegetable oil feedstock
(rapeseed, soybean, ...)

Yellow grease (used vegetable
oll, animal fats, ...)

Algae @%% o
@@ @

Brown grease
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Sources of Brown grease

Food Industry Restaurants Cafeterias
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Grease Trap
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Grease trap waste (GTW)""
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Lipid Forms in Brown Grease

Triglycerides
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The most common residues are
Linoleic acid & Oleic acid
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Biodiesel production
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Kl'ransesterification of Triglycerides\
for Biodiesel Production

O O
H2C—-O—|(l,—R1 R'——O—H——RI H,C—OH
0 Catalyst 0
Hc—o—(l:l—R2 + 3ROH —/—/—= R*—o—(ljl—R2 4+ HC—OH
O 0]
Hzc—o—(ljl—R3 R'—O——H—R3 H,C—OH
Triglyceride (I\’;‘I‘elzft?:r?(;l) Methy| esters Glycerol

Catalyst: Basic - KOH, NaOH, NaOCHj
Acid — HCI, H,SO,
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Esterification of FFA for
Biodiesel Production

O

Catalyst:

Catalyst + H.O
3 R / + 3 Rl _OH 3 R‘/< 2
< T
Fatty acid Alcohol Alkyl esters Water
(Biodiesel)

Acid — HCI, H,SO,
Enzymes
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The Aim of the Study

Develop@of fast, effective and

low cast b¥odiesel production, from

brown grease

p— —
A

-

=



/ ARIER\
UNIVERSITY

Experimental Process
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Phase Separation by

Sedimentation or Centrifugation at

Various Temperatures

' Samples of Brown Grease
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l

| Heating of the Samples |

40-80 °C
& Control

l

Cooling to an ambient ‘

temperature

/\

HPLC test using

a Corona
detector

€

\_

temperature

RCF

1,750 g-3,
& Control

Centrifugation at ambient ‘

750 g
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Separation of the Fatty Phase
60 After Sedimentation
X : :
= After Centrifugation [
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Ambient 40 50 60
Temperature Temperature, °C

Time of heating - 15 min
\Time of Centrifugation - 2 min, Centrifuge velocity - 1500 rpm
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Oleic acid

lllll

Linoleic acid

The Brown Grease Composition

Event hall 1
Event hall 2
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Model Systems

Oleic and Linoleic acids Glyceryl Trioleate (GTO)
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Oleic and Linoleic acid before
and after esterification
Oleic
1 acid
Linoleic Tg=5.9min
acid,
] Tg=5.2min
Oleic and Linoleic
acids e /™
70°C -
| , 1 5min \‘ Methyl
~ R | oleate
,;‘ '{:’u | I\/Iethyl ‘.\ Tr=8.4min
linoleatgw= |
_ _ _ _ : TR=7.5min|/ I\
Oleic acid and Linoleic R A RN
- - - - I+FL — e ) T T
acid after esterification
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and after Reaction

Before _
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After /00 10.0 130
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Conclusions

X

UNIVERSITY

\_

 Free Fatty Acids content in Brown Grease
IS very high

* Brown Grease can be used for biodiesel

production

* Biodiesel can be produced within several

minutes
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