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1able and abundant

can bear about 14 coconuts per
ars (6000 coconuts per acre)

nperate climates and poor soil conditions




can be
g coconut oil
2 used to

Application for.Developec
Countries
A Chemical optimization of

coconut oil for acceptance by
unmodified diesel engines.

A Coconut oil feedstock would
Increase demand for coconuts
stimulating economy of
developing countries
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Cocont 0l as a Fuel

S -
Specific Energy | Cetane Number | Kinematic Viscocity | Solidification
MJ/kg (cS) @40°C Point (°C)

Rapeseed Oll

39.7 38 37

29

LinseedOil | 397 | - |

ergy contained per unit weight.

- Relative measure of a fuels willingness to combust
cosity Resistance of a fluido shearstress

emperature at which the fuel is solid

rgy and combustion between coconut oil and petroleum diesel.
on point. Coconut oil is solid at room temperature creating a
lons for practical usage.



EVEopineg Countries

ation of oil bearing and non oil
oconut parts

Step 2 Remove Moisture from coconut meat

A Moisture can be effectively removed via sun-drying
for several days

ted using hand powered screw expeller
hanism has a tapered inner diameter which exe
l7mts of force on the coconut meat squeezing




DYeL:EF Construction

Is Jabor_input, modificationshad toe.be made to
e production.

structed bike powered expeller

llerwas attached to a stationary bike stand via.chain
with a 3:1 gear ratio.

production easier, however without significant
ase in raw material processing rate
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jht: 78 Ibs.

oconut Weight: 1.56 Ibs.
. raw material processed per hour
Extracted: 14.25 Cups ~ 3.5 Quarts
spoons/Coconut
By Weight
ght=3,0859g ~ 6.8 Ib

,371 ém
D 80F = .915 g/cim




RelativelVegetallCiIRgEl

Corn 18 -
Soybean 48

Ground Nut (Peanut) 113

Sunflower 83

Rapeseed 127

Olive 129

Coconut 287

forever.org
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liELe[s Susiainaloility

nergy Demands

Appliance

Central Heating/Cooling 3 kW 5
Refrigeration 0 75 kW
Ceiling Fan 0.1 KW
Toaster 1 kKW
Miscellaneous 2 KW
Total 7 kW
T— B

enerator Fuel Consumption: .4 L/kWh

ousehold Fuel Consumption (35 L Daily~9.25
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elling coconuts would be revolutionary .
ler would process more raw material per unit time

2xpeller such that oil extraction can be
son
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VVO and
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Table: Saturated Fats
Launc Acad

Capnc Acd

Mynstic Acid

Palmatic Acid

Steanc Acd
Monounsaturated Fats
Oleic Acid
Polyunsaturated Fats

Lindeic Acid

47%
6%
18%
9%
3%

6%

2% |
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TThe Transesterification

"

Process -

H,C— OOC—R, R,COOR'  H,C—OH

Hi—ooc—ﬂ, + 3ROH R,COOR' + HC—OH

H,C—00C—R, R,COOR’ H.,C—OH
Triglyceride Aicohol Alkyl Esters Glycerol

A Transesterification The chemical process of combining the fee
alcohol, and a catalyst to produce Fatty Acid Alkyl Esters, or B

A As the alcohol bond structure becomes more complex so will t
of the resultant alkyl esters; this will inhibit molecular stacking
the cold flow properties

A Reversible reaction: In order to push the reaction past equilil
completion, excess alcohol needs to be present

A The amount is roughly 6€.00% thatoichiometric quantity for methang
alcohol used. The excess alcohol also acts as a catalyst and can k&
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Stoichiometricrelationship of
Potassium Hydroxide to oil is 4.9g/L

Due to numerous.variables this
number is not necessarily correct
(moisture in catalyst, relative
strength, etc)

Titration is method to determine the
exact amount of catalyst heeded on
top of the stoichiometricratio

Z Dissolve 0.1g KOH is 1L distilled water to
create 0.1% KOH solution

Z Dissolve 1ml coconut oil into 10ml
Isopropanol

Z Add 2 dropsphenylthphaleinto oil
mixture

Z Add drop by drop the KOH solution to
the oil solution. Thephenylthphaleinwill
cause a color change. When the fluid
turns magenta for approximately 15
seconds a pH of 8.5 Is reached. The
number of ml dissolved is added to 4.9 to
get the total need amount of catalyst



\T[h)@ Trest Batch

olve 7g KOH in 200ml methanol
rm PotassiumMethoxide

tion

t 1 Liter oil to liquefy
PotassiumMethoxide to oil.

Ing and temperature control is
Important
itation drastically reduces reaction

ature gets too high (>140),
Pegins to vaporize. This
onsequences:

d reverse the reaction due to
cess methanol which would
se yield

releases methanol vapors into
osphere, which are highly




duce soap
oluble and can

and oll

S soaps from
ith the water

check for emulsions
separation

/ater, as well
paps formed
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5 gallon Yvater heater
e _]III’] elementand a
330GPH centri uggal pump.

Allows for mixing OI oil, alcoho
and catalyst in a fully enclose
system

Tem eragjre controlled: Held
c%ns ant during reaction between
130-13%%

Integrates agjtator, washing tan
alqﬁgfnet%an% recovery In z(ig single
Since excess of methanol is used

In the reaction, it can be recovered
via condenser
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s water, it falls /N
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1e stone carry a film / -
as they travel o8 o
. After reaching __t - | =
film of water falls e
e biodiesel, 2y
JS Ith It —— Bio-Diesel Out
jet washing Wates Out (&




OJoldllrzion: Methanaol
= RECOVERY

Recovers excess methanol for reuse
Protects against vapor release

Condenser has coiled copper piping
running through a PV C sleeve which
IS being fed cold water via
submersible pump

Z This allows for the methanol to
condense within the pipe and be
collected in a container at the bottom;
any remaining vapors are then vented
outside.

Z Due to diameter reduction of piping  _
AOI I YT ®do Ol YFI oh
off valve is necessary in case of
excess pressure buildup

Z This was installed using a 150psi
pressure relief valve that vents to
atmosphere (not shown)
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HlldSSS0r Operation

| agitation and temperature control




