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1. Introducing the Author

I would like to introduce myself; | am a researcher working Est@rer in Faculty of
Engineering at Mataria, University of Helwan, Cairo, Egypt.

| had started a research programme at 1995 that was concerningsytitbiesizing
bio-fuels from jojoba raw oil. At 2003 there were two types of hield were synthesized
from jojoba raw oil in the laboratory. The first one is novel \tdahat is suitable for fueling
the spark ignition engines. Such fuel can be termed as jojoba lulngawhile, the second
one is suitable for fueling the compression ignition engines. Thdietermed as jojoba bio-
diesel.

Knowing that, the novel jojoba bio-gasoline is not known worldwide
Noting that, the jojoba bio-gasoline can be used as missilesflor fuel additive.

While the bi-product can be termed as waxy cream from synthesizthg two types
of bio-fuels are about 20% of the total amounts of reactants candesesmetic industries
and was successfully tested by local and commercial haiceaters.

At 2005 award from the British Council in Egypt to partially cdmite to the research
of the Ph.D. of the author “Performance, Abnormal Combustion andgsitms of Jojoba Bio-
Gasoline and its Blends with Gasoline in Spark Ignition EngiRegsented by Her Britannic
Majesty’s AmbassadpS6ir Derek Plumbly at the British Embassy, Cairo.

Thus, | will be thankful if your Excellency directs us to the propay of investing
these novel and promising fuels and other products for mutual benefits.

From that, | would like to explain a more detailed report about thditeeakdifferent
products from the jojoba seedsyibur Excellencyinterested in cooperation between us.

Dr. Osayed S.M. Abu-Elyazeed
Lecturer

Faculty of Engineering, Mataria
Cairo, Egypt.

Contacts:

Email: bio new life@hotmail.com

Skype: bio_new_life

Mobile: +20-0123846997 - +20-0119625898
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2. Introduction

The cost of producing petroleum oil and gas hasnrisbout 53% the past two years, and the trend is
expected to continue this year. Those same costs tlanbed 67% since 2000, but most of the incrdese
come since the end of 2004, according to an asalygiCambridge Energy Research Associates. If eurre
trends continue, 2007 is shaping up to be a yeturtifer increases.

On the other hand, there are several studies tmtadict the idea of bio-fuels. Specialist in gérse
and bio-chemistry, Professor Mae-Wan-Ho of the ©rsity of Hong-Kong, explains thatbib-fuels have been
presented and considered erroneously as 'neutraaitoon’, as if they did not contribute to the greouse
effect; when they are burnt, the carbon dioxide tha plants absorb when they develop in the fietdseturned
to the atmosphere. Thus the costs of the €Rissions are ignored as also is the emissionnefgy from
fertilizers and pesticides used in the harvests,ube of agricultural machinery, the processing eefihing, the
transport and the infrastructure for distributidn.

For the researcher, the extra energy costs andeo€arbon emissions are even greater when the bio-
fuels are produced in one country and exportechtdher.

About ethanol, production, Mae-Wan-Ho explains tHatwas taken into consideration the enormous
liberation of carbon from the organic soil provokby the intensive sugar cane culture which sulisstdorests
and pasture lands that, if they were regeneratenljlevsave more than seven tons of,@®r hectare per year
than what bio-ethanol savesBesides this, each liter of ethanol produced coesuabout four litters of water
which represents a risk greater scarcity of natweder sources and aquifers (groundwater).

In U.S. it would be necessary, however to use 121%he total of agricultural land to substitute the
actual demand for fossil fuels in that country.

The expansion of bio-fuels production puts at riskd sovereignty and can deeply aggravate the
problem of world hunger. In Mexico, for examplee timcrease of corn exports to sustain the ethaaokeh in
the U.S. caused an increase of 400% in the priceofporoduct, which is the population's main foodrse.
Also, as another example, the quantity of graias ihrequired to fill the tank of a pick-up would sufficient to
feed a person for a year.

It will be discerned that among the non-ediblefeddstock, Jojoba and jatropha rank high in terfns o
productivity. Comparing the productivity figures jojoba with jatropha, it will be seen that the gwotivity of
both plants is comparable despite a marginal diffee of less than 4% in favour of jatropha. Howetlez very
serious effect of jatropha oil is that it is veoxic and tumour promoter as indicated by Haas aittlelidach.
They stated that the nutritional as well as théhneml applications of Jatropha are restricted tuglant
toxicity. The seed oil contains phorbol esters Whace known to cause a large number of biologiffatts such
as tumour promotion and inflammatioHaas and Mittlebach described the work done toaedhe toxicity.
However, they concluded that a detoxification ofydd0% was achievable. They have also concludetthiea
total detoxification necessary for nutritional alegdhnical applications of Jatropha could not beieagd. From
the foregoing, it will be noticed that the 50% défication shall add a sensible cost to the jateofitio-fuel
produced. Nevertheless, the remaining toxicity @¥5is very serious since the bio-fuel resultingrfriatropha
will be handled by people and burnt in engines. Seguently, tumor promotion, claimed to be cancemfr
experiments on mice, either by direct contact amoubh atmospheric air pollution can prove to entalil
catastrophic consequences to producers and ensl lisexddition, the fact that Jatropha should Héveted in
isolated areas for safety reasons entails an addltiransportation cost to the jatropha bio-fueldpced. On the
contrary, jojoba is very safe with its many proyarmaceutical and cosmetic applications.
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3. Transportation Sector

The transportation sector is responsible for mbaa 22% of all oil products consumed worldwide. The
consumption of oil by the transport sector is iasiag dramatically compared with the different secthat are
consuming oil such as industrial sector, residedt@mmercial and electric power as showFigure (1).

Elactric Poweart

Indiztrial

Milian Barrebs per Day

Resdeniial and Commercial

1250 18650 1470 1380 1940 2000

Figure (1) The consumption of oil by different sedrs.

Today there are approximately 800 million vehictes the road worldwide. By some estimates, this
number is projected to grow to 1.2 billion vehicles 2020. Along with this growth in the size of thehicle
fleet, there is also substantial growth in the desnfor fuel because people want to go more plakss result,
growth in worldwide oil demand is expected to irase by at least 3 percent per year. With this indmif by
some miracle it were possible to increase the &oginomy of the entire worldwide fleet of vehicleg 2b
percent overnight, it would still take only six sgven years for fuel consumption to return to amgass current
levels.

Consider what is happening in the U.S. today. \Whth price of gasoline around $2.50 per gallon, the
focus on fuel economy of cars and light truckseiseiving ever-increasing scrutiny. Fortunately, dlséomobile
industry is in a very strong position to meet ahjftsig consumer demands for fuel economical vedsicor
vehicles that operate on non-petroleum based fuels.

In addition, new models are increasingly availablth highly fuel-efficient technologies like cylied
deactivation, variable valve timing, continuouslgriable transmissions and more. Ongoing advancemmnt
automobile industry engineers will lead to evenatge fuel economy gains. Furthermore, advancechtiéoby
and alternative fuel vehicles, including hybridettee, E-85 flexible fuel, fuel cell, hydrogen imtel
combustion and clean diesel vehicles, offer theetwrand future promise of significant increasesfual
efficiency or petroleum displacement, without s@arig consumer expectations for safety, perforneanc
comfort and utility. So, American consumers curseate, and should continue to be, well servecims of the
vehicles that provide outstanding fuel economyl@raatives to gasoline.

But as with the world market noted earlier, U.Ssal@me consumption is a function of much more than
just vehicle fuel economy. The number of miles eni\by Americans has risen dramatically over the fias
decades. And the size of the vehicle fleet on Acaeriroads has also increased substantially — irgguitt
increases in U.S. gasoline demand despite impeessiprovements in vehicle fuel economy. Any attesmiot
address concerns about U.S. dependence on oil tcamoreed by focusing only on one component of leeso
demand. Vehicle fuel economy has increased — awilitontinue to do so as new and improved tecbgiels
find their way into the market — but that factoora will not help slow the growing demand for gasolin the
U.S. transportation sector.
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Since 60% of the fuel consumed by transportatiamosdés gasoline as shown Figure (2). However,
nowadays only alcohols and ethers are used asternailve and octane boosters of gasoline whilesetlis no
volatile alternative of gasoline synthesized froegetable oils.

Energy for road transport worldwide in 2000

Conventional 1550 Mtoe Alternative 24 Mtoe|
Diesel 600~ ™

Biofuels
production capacity
I in 2006
- s Appr. 40 Mio. t

\ ~Ester Oil

LPG

Gasoline 950

Source: ,FURORE® — —ET8E |

Figure (2) The quantities of fuel used in transpordtion sector.

4. The Availability of the United States of Americafor Launching the
Strategic Project

4.1 What is current U.S. oil consumption, and how much ohgt is imported?

In 2004, the United States consumed 20.7 milliorrdis of petroleum products per day (about 7.5
billion barrels per year). A barrel contains 42lgas, so total petroleum consumption in 2004 wasual318
billion gallons. Roughly 60% (~190 billion gallons) petroleum consumed was imported, with about 1340
billion gallons) coming from Persian Gulf countriehe United States primarily imports crude oil lalso
imports petroleum products including finished mogarsoline, aviation fuel, and fuel oil. The Unit8thtes
imported about 15 billion gallons of finished motgasoline and gasoline-blending components in 2004.

4.2 How many gallons of gasoline come from a barrel of oil?

Crude oil is a complex mixture of hydrocarbons (afel compounds containing only hydrogen and
carbon atoms) with different physical and chemalperties. Refineries separate crude oil inthydrocarbon
components, which are used to create a varietgfofad petroleum products including gasoline, didseating
oil, jet fuel, and other products. Due to the lowlensities of many petroleum products, a 42-gafiarrel of
crude oil can generate roughly 44 gallons of petroi products. About 20 gallons of gasoline andllbgs of
diesel are produced from each barrel of crude oil.

4.3 How much desert land is contained in the US?

The United States contains three subtropical tlemeas there ar€hihuahuan Desert Sonoran
Desert and Mojave Desert with total area of 825,000 l@n(196.4 million acre) therefore, such desert lasd i
waste in the United States.

4.4 What type of plants is suitable for the US deserts land?

The reasons for choosing the Jojoba plant fortataom in the US beside its safety of use were as
follows:

1. The shrub can be grown in virtually un-arabledlatypically the deserts available in the US, ieg\tthe fertile
lands available for food production.

2. The plant's resistance to salinity of water Emdl is quite high .It can resist water salinitytopl0000 ppm.
Thus well water can be used for watering leaviregritiers water available for food production. Ihadso grow
on sewage treated water.

3. The water needed for plant growth in the fivgd tyears of plant age is 300-350 mm; rain water tbais be
the main source of water for plant growth. Sucheniagy needs are only one-thirds the needs of clamdrone-
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half the needs of cotton. After the initial perioplant growth, the plant should not need surfaatering since

it can get its water from the ground because tfagbgroots can go deep in the ground to a deptietfeen 15
and 25 M.

4, The optimum latitude for plant growth is 23 @8orth which is quite suitable to the US {30orth).

5. The optimum temperature for plant growth is @R2¥C; but it could be grown at temperatures upQgG.
However, the plant cannot survive temperatures vbel6C. Such temperature requirements are largely
compatible with the US weather.

6. The plant resists dryness and bad weather.

7. It needs only small amounts of fertilizers.

8. The shrub resists plant diseases and insects.

9. The plant resists a wide range of PH, e.g. fsaim 8.

10. The plant lifetime is quite long since it caach 150 to 200 years.

11. The Jojoba shrub produces seeds as showigure (3) after four years of cultivation. Each shrub then
produces 600 grams of seeds but the productioeases till the plant is ten years old where thelpeton of
each shrub is 1.5 kg. Thus each acre (4200 sqg. Mghaaccommodates 900-1000 shrubs can produce about
540-600 kg of seeds when the plant is four yeatshnit the production increases gradually tilleiaches 1350-
1500 kg when the plant is ten years old.

r'El.-."r'l

Figure (3) Jojoba Seed.

12. Jojoba seeds contain at least 50% of its weightil, so an acre can produce 270-300 kg offtar dour
years but will increase to 675-750 kg of oil aftéryears of cultivation.

13. The Jojoba oil produced does not contain adghsu. Thus, upon combustion, no sulpher oxides are
produced and thereby no sulphuric acid is formedt significantly reduces engine wear. This poe hlso a
very favourable environmental impact since it wéduce the existing environmental damage causedcly
rains. Also the plant is Carbon dioxide neutral ebhieduces significantly the greenhouse effect.

14. The residue from raw oil extraction can be uaedsolid fuel in boilers, furnaces and power gatirey
plants.

From the foregoing facts, it can be concluded Yzt areas of the US deserts can be used for jojoba
cultivation and thereby used as an “energy farraVileg the fertile land available for food productio

4.5 What are biofuels and how much does the United Statpsoduce?

Biofuels are liquid, solid, or gaseous fuels dedifiiom renewable biological sources. Biomass can be
burned directly for thermal energy or converteatioer high-value energy sources including ethapiokliesel,
methanol, hydrogen, or methane. Currently, ethmah corn grain and biodiesel are the only biofymisduced
in the United States on an industrial scale.

4.5.1 Ethanol

Most of the 4 billion gallons of ethanol produced2005 came from 13% of the U.S. corn crop (1.43
billion bushels of corn grain). This represents7&olincrease from the 3.4 billion gallons produced2004.
Ethanol is widely used as a fuel additive. The @tygontained in ethanol improves gasoline combilisfib
E10 (10% ethanol and 90% gasoline blend) is availilom gas stations all over the United States B%%
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ethanol and 15% gasoline blend) is available mamlyorn-producing states. E85 can be used assitub for
gasoline in vehicles that have been modified tothisebiofuel.

A commercial industry based on converting celldosiomass to ethanol does not yet exist in the
United States; however, the technology is readyeodeployed in pilot or demonstration facilitiesgén
Corporation, a biotechnology company in Canadaraipe the largest demonstration facility, which waily
produces about one million gallons of cellulosttagtol from wheat straw.

4.5.2 Biodiesel

Biodiesel is a biologically derived diesel fuel stitute created by chemically reacting vegetable @i
animal fats with alcohol. Most biodiesel in the téwoi States comes from soybean oil or restaurarsgee
Biodiesel is readily used by vehicles with diesegiees. In 2005, about 75 million gallons of bicgiewere
produced, tripling the 25 million gallons produdad004.

4.6 How much ethanol can we get from an acre of bio-energyops?

Currently, perennial grass and woody crops havavanage yield of about 5 dry tons per acre. Ethanol
yield from a dry ton of biomass is about 67 gallswstoday we can obtain roughly 335 gallons o&etth from
an acre of bio-energy crops. If average biomadslyief about 10 to 15 dry tons per acre and ethgietds of
80 to 100 gallons per dry ton of biomass could ti@eved, an acre of bio-energy crops could gené&@geto
1500 gallons of ethanol.

4.7 Can one gallon of ethanol displace one gallon of gasoline?

Ethanol has about 70% the energy content of gaselan unit volume, so for every gallon of gasoline
consumed, 1.4 gallons of ethanol would be needealisfdace it. Ethanol, however, has a higher octatiag
than gasoline — about 113 for ethanol compared7tdo8 regular gasoline. The higher the octane gatthe
better a fuel is at preventing engine "knockingused by inefficient fuel combustion. In other waqrdse
higher-octane fuel provides better performance lsed is used more efficiently to generate povagher than
heat. If engines were optimized to take advantddbeohigher octane rating of ethanol, they coutiave fuel
economy more similar to that of gasoline engines.

4.8 Can ethanol be used in colder northern U.S. climates?

Due to ethanol's lower vapor pressure, engineignis more difficult in colder weather for vehisle
running on fuels with high ethanol content. Durimgnter months, gasoline is added to E85 (85% ethand
15% gasoline blend) to make E70 (70% ethanol afd g@soline), which has a vapor pressure that ingzov
starting in cold weather. Although current practice to "blend-down" ES85, the cold-start issue is a
technologically solvable engineering problem fohigée manufacturers.

4.9 How much jojoba oil can be produced in the United Stag2 deserts?

According to the available desert land in the USclv is 196.4 million acre the productivity fromcéu
area is 127.7-147.3 million tons (40.3-46.5 billgallons) of jojoba raw oil after ten years of otdtion.

4.10 How much novel jojoba bio-gasoline, ethanol and jojoba bio-didsean we get from
an acre of jojoba energy farm?

After ten years of cultivation of jojoba shrubs fmductivity of one acre is 650-750 kg of jojolzavr
oil and 650-750 kg of biomass so, the total amadifbjoba bio-gasoline and ethanol together is 2&8-gallon
per acre. And, the total amount of jojoba bio-diés&25-132 gallon per acre.
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4.11 Can one gallon of novel jojoba bio-gasoline displace one gallorgasoline?

Novel Jojoba Bio-Gasoline has about 108.7% thegsneontent of gasoline per unit volume, so for
every gallon of gasoline consumed, 0.97 gallonbiofgasoline would be needed to displace it. Na@bba
Bio-Gasoline, however, has a higher octane ratieg tgasoline — about 160 for bio-gasoline comp&oesl7
for regular gasoline. The higher the octane ratihg,better a fuel is at preventing engine "knogkicaused by
inefficient fuel combustion. In other words, thglmér-octane fuel provides better performance becaus used
more efficiently to generate power rather than héangines were optimized to take advantage eftitgher
octane rating of bio-gasoline, they could achiexed Economy more than to that of gasoline engines.

4.12 Can novel jojoba bio-gasoline be used in colder northern U.8imates?

Due to novel jojoba bio-gasoline's higher volatiliengine ignition is easier in colder weather for
vehicles running on fuels with high bio-gasolinentemt. Thus there is no need of blending of jojdiba:
gasoline with gasoline to improve the start ahility

4.13 What are the levels of gasoline and diesel consumption?

In 2004, the United States consumed about 14®@bitliallons of gasoline, more than any other country
Consumption averages about 380 million gallonsasfoline per day in 2004 and is reaching 400 mil§ations
per day in 2006. The 3.4 billion gallons of ethampsbduced in 2004 represent about 2% of gasoline
consumption. The 75 million gallons of biodiesebgmced in 2005 represent a tiny fraction of rougtOybillion
gallons of diesel used each year for on-road tramagon.

4.14 What are the future levels of gasoline and diesel comsption?

In 2004, the United States consumed about 14®@bitliallons of gasoline, more than any other country
Consumption averages about 380 million gallonsasfoline per day in 2004 and is reaching 400 mil§ations
per day in 2006. The 39.3 billion gallons of nojegbba bio-gasoline and ethanol which, will be prodd in
2019 represent about 22% of gasoline consumptiba.Zb billion gallons of biodiesel which will bequuced
in 2019 represent 62.5% of 40 billion gallons @il used in 2005 each year for on-road transpmrtat

4.15 How can we create an origin of the strategic project?

The following feasibility study assumes that thieetive and beneficiary origin of such project dan
10,000 acres which is chosen for jojoba plantatiod facilitated with jojoba seeds pressing statethanol
station, methanol station and a station of treatnoérjojoba for producing different types of bioels from
jojoba oil. Such stations are based on the doutddygtion of the jojoba oil from that amount of tivdted land
after 10 years of plantation to give the proje@ thotivation of enlargement by maximizing the ineoand
decreasing the cost which can be estimated to [0@®00 USD for the unit of 10,000 acres approxaiya

5. Feasibility Study of the Origin of the StrategidProject

5.1 Introduction

Worldwide population growth and industrial expansias led to a seven-fold increase in petroleum oil
consumption in the last 50 years. TIgA (International Energy Agency) projects a furth@f@Bincrease by
2020, with developing nations accounting for mdsthe increase. Food production depends on petroleilito
run farm machinery and to make fertilizers. Mogtrfe of transport depend on petroleum oil. Petroleiinis
the feedstock for products as diverse as plastiothing and building materials. No other energyrse can
match the versatility, convenience and low cospetroleum oil. The world's endowment of petroleuini®
finite and non-renewable. Therefore production mresich a peak and then decline. About half of the
endowment has already been consumed, the halfnhateasiest to produce. The oil field discoverg itaas
been declining for 40 years despite extensive eaptm with advanced technology. In 2002, the warkéd
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three times more petroleum oil than was discoveléetre is uncertainty about the timing of the peéloil
production predictions that range from 2003 to 20P@ere is no uncertainty about the fact that cildpiction
will not meet demand in the near future. When tiegipens, petroleum oil prices will rise substalytiahd the
global economy will be adversely affected. Thus snaduction and mass consumption are believee tthd
foundation of civilization and progress until théddie of the twentieth century. Its central assuompthat both
the resources needed to manufacture products aake sfor dumping waste were infinite supply is now
understood to be an illusion.

5.1.1 Energy crisis

About 60% of all the energy used in the world todaynes from burning oil and natural gas. Despite
massive exploration program, very few large outfichave been found in recent years. This could mekn
that most of the world's oil has been already disped, and that, in future oil can be run out fastan
anticipated. Unfortunately world's energy demansd been growing steadily over the past 50 years,naost
experts believe that this trend will continue. Neea@an exactly tell how much the energy will cosfuture and
no one can exactly tell how much the energy willneeded in future. The problem about the worldtaréu
energy supplies is called the world's energy crisis

5.1.2 Environmental impact

Fossil Fuels are converted to carbon dioxide duitsgtilization and thus increase the concentratb
greenhouse effect on the atmosphere. The increasarbon dioxide concentration is considered tothme
leading cause of global warming.

5.2 Description of the Origin Project
5.2.1 The main idea of the origin project

This is an economic feasibility study that suggestéirst of all purchasing of 10,000 acre of dekerd
to be an origin of energy farm. Such desert caplasted with jojoba shrubs, which are the main fetedk for
producing two types of fuel in addition to bio-mas®l cosmetic product. All of these farm and preslwgll be
under the name of the company as folloW&VEL BIO-GASOLINE NBG INC.

5.2.2 Back ground of the origin project

The NOVEL BIO-GASOLINE research group had started a research programm@9&t which is
described iMppendix (A) and concerning about synthesizing of differenesypf bio-fuels from jojoba raw oil.

Thus, our group is looking for invest that resegpobgramme to make a direct contribution facing the
energy crisis.

5.2.3 Origin project justifiction

Currently our group gets a great opportunity tongagonomic benefits in the provision of satisfagtor
the demand of the market of the alternative fueds is declared by several quotations of our prtsdespecially
from EU, UK, US, India, South Africa and Brazilimompanies that up to 6000MT/month of bio-dieselyonl
except the quotations of the bio-gasoline and thgyweream. Those quotations are according to tijle dality
of our products (very high cetan No. of the biosgieand very high octane No. of the novel bio-gaspland
due to very active marketing action by our group.

Thus, it is necessary to have a jojoba farm thatifaed with processing laboratory for both cahtof
our feed stock due to instability of the jojoba raiv market and get the best economic benefits fjojoba
seeds due to increase of the number and the qoélibe products from one promising vegetable oil.
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5.3 Purposes of the Origin Project

In conceiving the idea, which conducting of thisdst were considered as consistent with the objestiv
of the course and development in order to perfermn organized manner. In addition to this visioarsidea is
also considered as a part of meeting the UniteteStdemand of bio-fuels that are currently exist only for
future expansion of the usage of such alternatisdsfbut also, can be enhanced and motivated thrtuey
provision of our service through the innovationnefw method that can be used to produce novel jojaba
gasoline, jojoba bio-diesel, waxy cream and biosn@us, the objectives are:-

5.3.1 General purposes

Analyze the feasibility, technical, economical dm@ncial conditions of the jojoba plantation
of a part of the US desert land, which leads téwation of the whole desert of the United StateAmerica.

5.3.2 Specific purposees
Verify the technical feasibility of the novel praseand technology.
Determine the amount of resources needed to impiethe investment of the project.

Demonstrate that there are adequate resourcampbermentation of the project.

5.4 Economical Definition of the Origin Project

This investment project is based on the idea ofmsing of desert land to be an origin of energynfa
which is included in the whole desert of the USAtthot only for avoiding food production land amdgation
water but also, has a positive impact on the enumirent. That would get immediate effect on the pctida of
bio-fuels in advance because there are alreadsestteg in production and trading of bio-fuels théfecting on
the world wide food prices and decreasing the waride water scarcity. The profitability of this geet is
broadest indicator of the total investment, basethe expansion of the planted land by jojoba skesgecially
in this case where the transformation process efjtioba raw oil into products is neither expensha
complicated.

5.5 Policies Definition of the Origin Project

To achieve the goal of the economic growth throthghproject feasibility, it is necessary to haveet
of policies to develop certain elements essergigiromote growth. In this sense Novel Bio-Gasotiagied out
different policies for the development of this g as the following:

Develop and implement not only the agricultural darctivity of the project but also the
marketing of the products through the recent sifiemesearches to ensure the highest return optbgct.

Develop and the implement the cooperation relatioetsveen the project and transportation
manufacturer, the manufacturer of power generatiaits, missiles manufacturer especially in highiceghcy
power generation engines and cosmetics industmogs}y in creams of skin and hair care.

Perform economic analysis of the incurred actisitie

Develop and implement plans of training or updathdpoth technical and administrative staff
in order to maintain the highest degree of skilbagithe units that work with their professionaviess.

5.6 Origin Project Execution

Considering the magnitude of the project, the ledfeprospected investment will be considered as a
project for a medium company with a future expamsiothe medium term.
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This project will be conducted based on the puricigasf 10,000 acre of desert land as an origirhef t
energy farm to be planted with jojoba shrubs, oicht2.5 acre are occupied by processing laboraaony
administrative infrastructure including the possilfiliture extension, 0.5 acre as a yard. The previxisting
main administrative and marketing center will beglied outside the purchased land.

5.7 Description of the Products

5.7.1 Novel jojoba bio-gasoline

The main properties of such jojoba bio-gasolinesusmormal gasoline are presented in the following
table according to scientific research:

Table (1) Properties of jojoba bio-gasoline vs. gafine.

RESULTS OF RESULTS OF
TEST GASOLINE BIO-GASOLINE

DENSITY @ 15 C 0.7905 0.809
DENSITY @ 20 C - 0.8012
API GRAVITY - 43.3
KINEMATIC VISCSITY @ 40 C cSt - 0.9
FLASH POINT (CLOSED CUP) C Flash less(less than18) | Flash less(less thanl8)
CALORIFIC VALUE MJ/Kg 42.5 46.19
POUR POINT C -40 =30
COLOUR ASTM 1.5 0.5
INORGANIC ACIDS mgKOH/gm NIL NIL
OCTANE NO. 90 =100
CORROSION OF COPPER STRIP AT 100C FOR 3HR 1A 1A
WATER CONTENT % BY MASS NIL NIL
CARBON CONTENT % BY MASS 2 6.19
C % AND RESINAL %BY WEIGHT - 86.13
H2 % %BY WEIGHT - 13.86
N2 % %BY WEIGHT 0.002
02 % %BY WEIGHT - 0.001
DISTILLATION LB.P C 64 63
TEMPERATURE OF 10% VOL 64 63
TEMPERATURE OF 50% VOL 118 65
TEMPERATURE OF 90% VOL 167 86

FR.P C 198 86

The chemical structure of that jojoba bio-gasokweording to scientific research using the NMR, IR
and MASS spectrum is as showrFigure (4):

i noo
H—(l:—o—o—c=c=$
c ?
/ \ .
H— C—H

H—C \C//C—H

N=0

Figure (4) The Chemical Structure of the Jojoba BieGasoline.

5.7.2 Jojoba bio-diesel

The main properties of such jojoba bio-diesel vergas-oil are presented Trable (2) according to
scientific research:
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Table (2) Properties of jojoba bio-diesel vs. gaslo

TEST RESULTS OF | RESULTS OF
GAS OIL BIO-DIESL,

DENSITY @ 15 C 0.82-0.87 0.8662
DENSITY @ 40 C 0.8143-0.8646 0.8490
DENSITY @ 100 C - 0.8072
API GRAVITY 41.06-31.14 3178
KINEMATIC VISCSITY @ 40 C 1.6:7.0 19.2
FLASH POINT (CLOSED CUP) C Min. 55 ol
CALORIFIC VALUE MIKG Min. 44.3 46,99
POUR POINT C Min. 4.5 4.4
COLOUR ASTM Max. 4 1
INORGANIC ACIDS MgKOH/GM NIL NIL
CETANE NO. Min. 55 63.5
DIESEL INDEX Min. 48 47.12
CORROSION OF COPPER STRIP AT 100C for 3hr. Max. 1 1
WATER CONTLN] %BY MASS Max. 0,15 NIL
CARBON CONTENT % BY MASS of 10% Residual Max. 0.1 0.05
ASH CONTENT %BY MASS Max. 0.01 0.002
C% AND RESINAL %BY WEIGHT 8§7.45 86.98
H2 % %BY WELGHT 11.3 12.99
N2 % - 0.005
02 % %BY WEIGHT - 0,002
DISTILLATION (Initial Boiling Point) C 182 89
TEMPERATURE OF 10% VOL 231 333
TEMPERATURE OF 20% VOL 252 340
TEMPERATURE OF 30% VOL 262 342
TEMPERATURE OF 40% VOL - 348
TEMPERATURE OF 50% VOL 302 353
TEMPERATURE OF 60% VOL - 338
TEMPERATURE OF 0% VoL - 363
TEMPERATURE OF 80% YOL - 366
TEMPERATURE OF 90% VOL 311 372

Final Boiling Poeint C 327 383
LOSS & RESIDUE %VOL - 1
SODIUM CONTENT myg/Kg - 4
POTASSIUM CONTENT mg/Kg - 0.8
CALCIUM CONTENT mg/Kg - 4

MAGNESIUM CONTENT mg/Kg

5.7.3 Jojoba waxy cream

The bi-product can be termed as waxy cream fronhggiving of the two types of bio-fuels that can be
used in cosmetic industries and was successfudtgdeby local and commercial skin and hair caréeren

5.7.4 Jojoba cake

The solid residuals from the process of oil eximcfrom jojoba seeds can be termed as jojoba cake
that can be used as a bio-mass in an alcohol ptiodigtation.

5.8 Financial Information

5.8.1 Type of financing

The Novel Bio-Gasoline group is looking for achieyitheir goals which are being beneficiary to the
USA nation and reduce the dependence on foreigbyodultivation of the whole US desert land gratualith
jojoba plant using such origin project as a stepsThus, the required amount is 20,000,000.00 Uiich is
sufficient for the origin project.
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5.8.2 ltemized use of the fund

The Novel bio-gasoline group requires a total 0f020,000.00% to purchase desert land and the work
will be burst.

Purchased Item Details Quantityin USD
Dyesert Land 10,000 acre 1,820,000
Infrastructure of the Land Irrigation Pipes, Water Wells 3,620,000

and Electricity Lines

Agriculiure Equipments 10 Tractors and 2 Power | 250,000
Generators
Plamtation 10,000,000 Nurslings, | 1,820,000

Expense of the Agriculture

Experts and labors

Infrastrudure of the | Administration Buildimg, Oil | 8,000,000
FProcessing Laboratory Presser, Processing Plant and
Aleohol Production Unit from

Bio-Mass

Consumables Fertilizers and  Chemical | 2.525

Substances for Processing

Transportation Vehides Two 4x4 wvehicles and Four 365,000

Micro Buses

Extra Expenses Expenses of the 1,600,000
Administrative, Official
Expense, Processing Expert

and labors

Total Quantity 20,000,000

5.9 Management Background

We have a good team for covering the main pointsuginess plan as we are one of Egyptian’s pioneer
status Jojoba plantation group. We know-how knogéedf Jojoba starting from propagation and seedling
cultivation and plantation, harvesting and Oil Betion. And we willsubsequently own operate bio-gasoline,
bio-diesel and waxy crearefineries; and will trade different products.

5.9.1 Representatives
Fayek Makar

He currently serves as Maintenance Engineer of pgeeeration equipments in the National Company
of Landing Services for 4 years ago. Also, Makawigrking as a consultant of Mechanical work such as
(HVAC, Plumbing, Swimming Bowls, Fire Fighting airdgation systems) of CRE consulting group foregags
ago. The work of RCE consulting group is presemcener 4 countries. Makar has mastered the sciefice
abnormal combustion of blend of 5% of differentegpof bio-gasoline with 95% gasoline in spark ignit
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engine from the University of Helwan one of therpier Egyptian Universities. Makar is Mechanical Ewgr
from the same university.

Leandro Sousa

He currently serves as CEO of (In-house consuftari¥letroeuropa-Engenharia e Construcdes
S.A. Acting in Angola & Brazil) and he has morenih20 previous experience in logistics, import amgoet
from Africa and Brazil. Leandro has graduated frBfmio Leite University, Rio de Janeiro, Brazil taged
1982, Business Administration one of the premieazBian Universities.

Samira Seleem

The CEO of the company who has more than 8 yegpsrinces of polyesters and products from
polyester. She worked as the coordinator of NBG #hedpromoter of the marketing plan. Mrs. Samiras wa
graduated from the Department of Management, Raofil€ommerce, Ain Shams University one of the gegm
Egyptian Universities.

Scientist — Dr. Osayed Abu-Elyazeed

Dr. Osayed Abu-Elyazeed has more than 15 yearsp#rgences (12 years experiences as researcher in
the Mechanical Department, Faculty of Engineeribigiversity of Helwan one of the premier Egyptian
Universities. Especially works in investigationsgasurements and synthesizing of bio-fuels cropé s
Jojoba. He has started his service career in Res@ad Development in the University of Helwan, Eggnd
has developed various synthesizing methods. Heowgothte in performance, abnormal combustion and
emissions of spark ignition engines that fueleddifferent blends of bio-gasoline and gasoline. Osayed is
inventing a new process that leads to produce asmigne, bio-diesel and waxy cream from jojoba mwDr.
Osayed also, is the mechanical consultant of AR&teuro B.V.

5.10 Business Plan

5.10.1 Strategic

We hope with IPO that in 12 months we can havead garting of plantation of 10,000 acre to be able
to produce the promising bio-fuels and cosmeticglpets. Hence, after 5 years of starting of thgiorproject
the enlargement of the cultivated land has to fslee in order to be able to cover the whole desfettte US
with jojoba shrubs. Then after ten years of stgrih the origin project the new stations of alcohad new
stations of jojoba oil treatment have to be builgive the project the ability of more and moreaegément.

5.10.2 Opportunity

The Nation of the United States of America hasdpportunity to own a pioneer and innovated group
organized well in always increasing business ofliliefuels especially for missiles as a novel usafjsuch

types of fuels and always developing of the dekerd to get positive impact on the environment &msl
reducing of the dependence on foreign oil.

5.11 Opening the Origin Project
Such project can be opened depending on purchabelgraw materials for many reasons such as:-

1- Establishing of the products in the market andiabig the contracts of both buying of the raw
materials and equipments and selling of diffepotucts.

2- Obtaining the time for building up the Methanolmlanfrastructure of the agricultural land
and hence starting of production of methanol.
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5.12 Localization of the Origin Project

Aware that the location of the project requirestrategic point to ensure the economic and social
development of it, the location of this will be wlisuted as follows:

Headquarter: USA (Not Specified)

Branch of project management: South of USA (Teddmpart-operational)
5.13 Engineering of the Origin Project

Engineering investment project is given as follows:

5.13.1 Methanol plant

The Methanol plant can purchased as turn key tdoggdhat plant based on the bi-products from the
processing and wastes. The annual production ¢f glaot has to be 15,000 to 20,000 MT.

5.13.2 Infrastructure of the land of plantation

The infrastructure of the desert land can be dividéo three types:-

1- Irrigation pipes and nozzles
2- Irrigation wells and pumps
3- Electricity lines to the motors of pumps

5.13.3 Infrastructure of the processing station

The administrative infrastructure of the plant dstssof the construction of a local on 3 acres Q26
MZ), this infrastructure will be divided into 8 areaich are classified as follows:-

ADMINISTRATIVE AREA (RECEPTION) (500 M)
OIL PRESSER AREA (750 Ry
OIL PROCESSING AREA (750 Ry
ALCOHOL UNIT AREA (2200 M)
LOADING AND UNLOADING AREA (1000 MF)
MAINTENANCE AREA (1200 M)
STORAGE AREA (2200 K)

AGRICULTURAL STORAGE AREA (4200 M2)
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5.13.4 Flow diagram of the processing and operation area

RECIP LIUP
500 M2 \
8,

34,08 [} 97,72 |

5.13.5 Availability of raw materials

This is important in determining the size of thejpct, as this factor depends on the timely and
adequate supply of the product.

At the very beginning of the project most of thevrmaterials have to be purchased. However, the
amount of Methanol that is needed for processing i got from the methanol plant which is a parthef
project. Also, the catalysts can be purchased. tBatjojoba oil is purchased as the following:

1- 20 MT/Month of jojoba oil in the first quarter (3dviths).

2- 40 MT/Month of jojoba oil in the second quarteny®nths).

3- 80 MT/Month of jojoba oil in the third quarter (3dviths).

4- 160 MT/Month of jojoba oil in the fourth quarter k8onths).

5- 320 MT/Month of jojoba oil in the fifth quarter (@onths).

6- 640 MT/Month of jojoba oil in the sixth quarter §Bonths) it will be constant for the next

quarters up to five years.
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7- The amount of raw jojoba oil will be increased aalhuby adding the produced oil from the
cultivated land.

5.14 Economical and Financial Study

Distribution of the assets as follows:

Annual depreciation of the fixed assets as follows:
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6. Cash Flow of the Origin of the Strategic Project

Annual profit and loss projection of the twelve rttunof the first year as follows:



"% $%& (%
yr !

Annual profit and loss projection of the twelve rtfwof the second year as follows:
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Annual profit and loss projection of the twelve rtfwof the third year as follows:
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Annual profit and loss projection of the twelve rtfwof the fourth year as follows:



"% $%& (%
yr !

Annual profit and loss projection of the twelve ttwnof the fifth year as follows:
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Cash flow of 1-5 years of investor return and regtdfits of the project as follows:-
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APPENDIX (A)

Details of Research Programme
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First Stage:

First at 1995 M.Sc. research had been started ByMD.Abu-Elyazeed to investigate an economical
method for synthesizing a bio-diesel from jojober 1@l by using simple esterification method. Thedguct had
been termed as jojoba methyl ester JME. Also; #midar burning velocity had been measured in such
investigation by O.S.M. Abu-Elyazeed using a camstalume bomb and compared the results that had be
taken of JME with that had been taken of iso-octame gas oil.

O. S. M. Abu-Elyazeed, "Measurement of Laminar Bung Velocity of Jojoba Methyl
Ester" M.Sc. Thesis, Faculty of Engineering, Mataj University of Helwan, 2001.

At 2002 a scientific paper had been published igifgering Research Journal, Helwan University by
0O.S.M. Abu-Elyazeed. Also, such paper had beemtakea reference paper in a scientific paper thdtdeen
published at 2003 in Renewable Energy by M.Y.Eingel

Radwan MS, Ismail MA, Elfeky SMS, Abu-Elyazeed OSRreparation, characteristics and
laminar burning velocity of jojoba methyl ester, bmitted to Engineering Research Journal, Helwan
University, Egypt, October 2002.

M.Y.E. Selim?’, M.S. Radwarf, S.M.S. Elfeky’ "Combustion of jojoba methyl ester in an
indirect injection diesel engine"* Mechanical Engineering Department, Faculty of Enggering,
United Arab Emirates University, Al-Ain P.O. Box 585, United Arab Emirates’ Mechanical
Power Engineering Department, Faculty of Engineegn Helwan University, Cairo 11718, Egypt,

Renewable Energy 28 (2003) 1401-1420.

End of the First Stage

Second Stage:

At 2004 O.S.M. Abu-Elyazeed and F.A.F. Makar inigeged a novel method that could be used in
synthesizing two types of fuels the first one watatile novel fuel could be termed as jojoba bisajge and
the other could be termed as jojoba bio-diesel.

Therefore, the properties of jojoba bio-diesahd product from jojoba)were measured according to
ASTM by F.A.F. Makar as shown ifiable 1 Such table showed that the viscosity of jojobadiesel is still
higher than that of gas oil but less than thatMEJ Thus the viscosity has to be decreased by gdairother
step to the synthesizing process. But also, suilke &howed that agreement of the other properfiésoediesel
with that of gas oil fuel.
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Table 1 Properties of jojoba bio-diesel vs. gas oil
TEST RESULTS OF | RESULTS OF
GAS OIL BIO-DIESL
DENSITY @ 15 C 0.82-0.87 0.8662
DENSITY @ 40 C 0.8143-0.8646 0.8490
DENSITY @ 100 C - 0.8072
API GRAVITY 41.06-31.14 31.78
KINEMATIC VISCSITY @ 40 C 1.6-7.0 19.2
FLASH POINT (CLOSED CUP) C Min. 55 61
CALORIFIC VALUE MJ/KG Min. 44.3 46.99
POUR POINT C Min. 4.5 4.44
COLOUR ASTM Max. 4 1
INORGANIC ACIDS MEOH/GM NIL NIL
CETANE NO. Min. 55 63.5
DIESEL INDEX Min. 48 4712
CORROSION OF COPPER STRIP AT 100C for 3hr. Max. 1 1
WATER CONTENT %BY MASS Max. 0.15 NIL
CARBON CONTENT %BY MASS of 10% Reisiual Max. 0.1 0.05
ASH CONTENT %BY MASS Max0.01 0.002
C% AND RESINAL %BY VEIGHT 87.45 86.98
H2 % %BY WEIGHT 113 12.99
N2 % %BY WEIGHT - 0.005
02% %BY WEIGHT - 0.002
DISTILLATION (Initial Boiling Point)  C 182 89
TEMPERATURE OF 10% VOL 231 333
TEMPERATURE OF 20% VOL 252 340
TEMPERATURE OF 30% VOL 262 342
TEMPERATURE OF 40% VOL - 348
TEMPERATURE OF 50% VoL 302 353
TEMPERATURE OF 60% VOL - 358
TEMPERATURE OF 70% VoL - 363
TEMPERATURE OF 80% VOL - 366
TEMPERATURE OF 90% VOL 311 372
Final Bivigg Point C 327 383
LOSS & RESIDUE %VOL - 1
SODIUM CONTENT mg/Kg - 4
POTASSIUM CONTENT mg/Kg - 0.8
CALCIUM CONTENT mg/Kg - 4
MAGNESIUM CONTENT mg/Kg - -

However,Table 2 illustrated that the properties of jojoba bio-dasoversus normal gasoline, noting
that the jojoba bio-gasoline was in initial formtlout elimination of the waxy deposits (before Dexvig). So
that, such table explained that the ash contetitainjojoba bio-gasoline is very high.
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Table 2 Properties of jojoba bio-gasoline vs. gasok.

RESULTS OF RESULTS OF
TEST
GASOLINE BIO-GASOLINE
DENSITY @ 15C 0.7905 0.809
DENSITY @ 20 C 0.8012
API GRAVITY 43.3
KINEMATIC VISCSITY @ 40 C cSt 0.9

FLASH POINT (CLOSED CUP) C Flash less(less than18)| Flash less(less than18)
CALORIFIC VALUE MJI/Kg 425 46.19
POUR POINT C -40 -30
COLOUR ASTM 15 0.5
INORGANIC ACIDS mgKOHIm NIL NIL
OCTANE NO. 90 >100
CORROSION OF COPPER STRIP AT 100C FOR 3HR 1A 1A
WATER CONTENT %BY MASS NIL NIL
CARBON CONTENT %BY MASS 2 6.19
ASH CONTENT %BYASS 0.1 0.5077
C% AND RESINAL %BYWEIGHT 86.13
H2 % %BY WEIGHT 13.86
N2 % %BY WEIGHT 0.002
02 % %BY WEIGHT 0.001
DISTILLATION I.B.P C 64 65
TEMPERATURE OF 10% VoL 64 65
TEMPERATURE OF 50% VoL 118 65
TEMPERATURE OF 90% VOL 167 86

F.B.P C 198 86
LOSS & RESIDUE %VOL 1.8 5
SODIUM CONTENT mg/Kg 1780
POTASSIUM CONTENT mg/Kg 1840
CALCIUM CONTENT mg/Kg 425
MAGNESIUM CONTENT mg/Kg

M.Sc. was started by F.A.F. Makar to investigate trest method of synthesizing of jojoba bio-
gasoline. And the results elucidate the effectsifigi blend of 5% of various bio-gasolines that waneduced in
different ways and normal gasoline (octane numb@6)on the knock limit, pre-ignition resistance Rl and
performance as shown Kigure 1, Figure 2 andFigure 3.

Knock Limited Compression Ratio (KLCR)

PiPun
T=298K

KLer
ne (5. Radhwan) (45

Test Conditions]

=35 1ps.
1T=25 CABTDC]
=P,

0.70

0.80 090 1.00

Equivalence Ratio (9)

Figure 1 The Relation between Equivalence Ratio () and Knock Limited Compression Ratio.
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Test Corditio
CR=7

N=35 rps
T=25 CABTDC]
PP,

160 1

150 4 {:2?3"3 K
140 4

130 1

Pre-Ignition Input (PIl) watt

0.7 0.8 0.9 1.0 1.1
Equivalence Ratio (&)

Figure 2 The Relation between Equivalence Ratio () and Pre-Ignition (PII).
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Figure 3 The Relation between Engine Speed (N) aiithgine Brake Power (Bp).

It was worth noting that non-burning waxy depositcumulated on the induction system and on the
sparking plug preventing spark generation and theecausing engine stalling.

It was noticed during initial experimentation tliae temperature of the inlet manifold dropped to as
low as -2C when using a blend of 5% of bio-gasolisech effect appears to be due to a very sigmifica
evaporation rate of bio-gasoline. That impaired sh&ooth running of the engine. Fuel heating wadiegp
which showed that a fuel temperature of 52C wasighdo keep the engine running smoothly with a ¢hlen
containing 5% bio-gasoline.

F. A. F. Makar, "Detonation and Pre-Ignition of Sora New Fuels", MSc. Thesis, Faculty of

Engineering at Mattaria, University of Helwan, Ocbzr 2008

At 2005 O.S.M. Abu-Elyazeed was awarded by theidricouncil in Cairo a grant of LE.10,000 to
contribute the research costs of the Ph.D. Théficate of such award is shown kigure 4.
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Figure 4 The Certificate from the British Council.

According to F.A.F. Makar investigation the pereg® of jojoba bio-gasoline cannot be exceeded
because of the increasing of the accumulation ofyvéposits in the engine by increasing the peegentf the
raw jojoba bio-gasoline and thereby causing engiabing.

Therefore, O.S.M. Abu-Elyazeed started the Ph.Dvedtigation with developing the jojoba bio-
gasoline by elimination the waxy deposiengther product from jojoba). After elimination of the waxy
deposits the jojoba bio-gasoline would be in tmalfform @nother product from jojoba). Then the chemical
composition and structure of the final form of flogoba bio-gasoline were measured by using IR spett
Mass spectrum and NMR according to ASTM howevechsthemical composition was ¢ElgNO;.

And the results elucidate the effect of using blend%, 10%, 25%, 50% and 100% of bio-gasoline
and normal gasoline (octane number = 90) on the Kiiatit, pre-ignition resistance (PIR), emissionsda
performance as shown Figure 5, Figure 6, Figure 7, Figure 8, Figure 9andFigure 10.

It was noticed during the initial experimentatidat the temperature of the inlet manifold droppeedg
low as -2C when using a blend of 5% of bio-gasolisech effect appears to be due to a very sigmifica
evaporation rate of bio-gasoline. That was not ingghthe smooth running of the engine due to wax
elimination. Thus, fuel heating was not appliedt Bwe volumetric efficiency could be increased doehe
temperature drop that was increased by increabimgercentage of the jojoba bio-gasoline.

As shown inFigure 5 andFigure 6 the resistance of knock and pre-ignition is inseghby increasing
the percentage of the jojoba bio-gasoline due tg kiggh octane number of such bio-gasoline. This, very
high efficiency engines such as turbo-charged oy figgh compression ratio engines can use sucly&soline
without knock or pre-ignition problems.

Knock Limited Compression Ratio KLCR

15 20 2 30 35
Engine Speed N (rps)

Figure 5 The Knock Limited Compression Ratio versugEngine Speed of Different Blends of Jojoba Bio-Gasioe.
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Figure 6 The Pre-Ignition Input versus Engine Speedf Different Blends of Jojoba Bio-Gasoline.

As shown inFigure 7, Figure 8 and Figure 9 the emissions from the engine that fueled by céffie
blends of bio-gasoline and normal gasoline are thas that of normal gasoline due to high volatiind
complete combustion except the N@missions due to higher calorific value. But, @, emissions can be
decreased using lean burn engines especially byikgothat the lean limit of combustion of the 100 6-
gasoline is =0.53 in carburetor engine without misfiring. In &uoh, that the lean limit of the gasoline
carburetor engine is=0.8.

As shown inFigure 10 the engine output of such engine fueled by difietdends of bio-gasoline is
higher than that fueled by normal gasoline dueigbdr calorific value of the jojoba bio-gasoline.

0.3

HC Emission (%) versus
Engine Speed N (ips)
Gasoline
#—8 @ 5% Bio-Gasoline
10% Bio-Gasoline
025 1pm @ W >5%8io-Gasoline
50% Bio-Gasoline
100% Bio-Gasoline

Test Condiions
¢ =09

“The Temperature df Codling
Water is Decreased by Increasing
the percentage of Bio Gasdiine.

0.2

0.15

HC Emission (%)

0.05

0 . ; . ;

30 35
Engine Speed N (rps)

Figure 7 The Concentration of HC Emissions versus Hjine Speed of Different Blends of Jojoba Bio-Gasoié.
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Figure 8 The Concentration of CO Emissions versus Eine Speed of Different Blends of Jojoba Bio-Gasaolé.
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Figure 9 The Concentration of NQ Emissions versus Engine Speed of Different Blend$ Jojoba Bio-Gasoline.
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T o= 10C67C
The Temperature of Cooling
Water is Decreased by Increasing
the percentage of Bio-Gasoline

Brake Power Bp (kw)

Brake Power Bp (kw) versus
Engine Speed N (ips)
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Figure 10 The Brake Output versus Engine Speed ofifferent Blends of Jojoba Bio-Gasoline.

O. S. M. Abu-Elyazeed, "Performance, Abnormal Comndiion and Emissions of Jojoba Bio-
Gasoline and its Blends with Gasoline in a Sparknion Engine", Ph.D. Thesis, Faculty of
Engineering at Mattaria, University of Helwanto be bublished.



