EcoOla’s mission is to produce high-quality biogleshrough an environmentally friendly processnir
sustainably sourced raw materials.

Our website is designed to help you gain a betteletstanding of Ireland’s emerging biofuel industry
and togive you practical information on whether or natdiesel is an option for you today.

EcoOla is one of only a few companies in Irelarat th licensed by the Department of Communications,
Energy and Natural Resources to produce and sdliddi(seevww.dcmnr.gov.ie/energy

In 2007, EcoOla was awardélreferred Supplier” status by the Government Supplies Agency for the
supply of biodiesel to government departments amallauthorities nationwide. Customers, to date,
include Galway and Cork City Councils, Mayo, Caward North Tipperary County Councils, the ESB

and An Post.

Reduce your Carbon
Footprint today —switch to
biodiesel

Mineral diesel releases 2.63kgs CO2 per liter combusted. So an
average Irish car driver, using 1,715 liters of diesel per annum will
contribute over 4.5 tonnes of Green House Gasses to the atmosphere
each year. Biodiesel on the other hand is Carbon Neutral and releases
no additional CO2 Learn More > >

About EcoOla Ltd

EcoOla was formed through the coming together ohéas and entrepeneurs with the common goal of
establishing a successful green business. The sddtis venture were sown following a field trip t
Germany in 2002, where members of the group fisshe across the idea of producing a vehicle
propellant - biodiesel - from vegetable oil.

The principal drivers for the project were

Agri-business to produce a non-food crop profitability
Engineering challenge to manufacture biodiesel
Environmental benefits sustainably produced biodiesel has genuine envieomahadvantages

In recent years, there has been a growing awareme$sacceptance of the phenomenon of Global
Warming. Participation in EcoOla allows us to cdmite, enabling us to be part of the solution te th
universal dilemma.



What is biodiesel?

Biodiesel is a mineral-diesel substitute, produtredn vegetable oils or animal fats. In 1900, Rudolf

Diesel first demonstrated his engine, running dncollected from crushed peanuts. Biodiesel can be
processed from fresh vegetable oil (usually Raped Sail, often referred to as Pure Plant Oil, PPO) o

from Recycled Vegetable Oil, RVO, collected fronsteairants.

How is biodiesel made:

Transesterification is the reaction used to prodoieiiesel from vegetable oils. Vegetable oils are
triglycerides, which consist of 3 fatty acids cooteel, via ester linkages, to a glycerine backbone.
Transesterification breaks down the oil into methegters and glycerine. The glycerine sinks to the
bottom of the reaction vessel, while the methykeestremain on top. These methyl esters are more
commonly referred to as biodiesel, which is a disebstitute for mineral diesel.
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Biodiesel Quality

EcoOla tests the quality of the PPO and RVO useatddke its biodiesel, before it enters the productio
process, in addition to testing the quality of Hiediesel produced. In house and independent ealtern
testing ensure that the raw materials and biodiessdt the correct standards, making certain that th
biodiesel is suitable for use as an automotive fuel

The European Standard for Automotive Fuels — Fatig Methyl Esters for Diesel Engines consists of
the requirements and test methods of EN14214:2D88se determine many of the same properties that
are assessed in EN590, which describes the physimaérties that mineral diesel fuel must meetstie

in the EU.

EN14214 evaluates (amongst other parameters):

Water content

Sediment

Ester (biodiesel) content
Cetane number
Oxidation stability




Research and Development

Galway Mayo Institute of Technology’s Research Centre for Sustainable Resource Develtpisie
undertaking the performance characterisation abdiésel fueled engine. Performance indicatorshsuc
as power, noise, emissions, including smoke ougmd, engine wear, will be monitored and contrasted
with the same parameters, measured for a secontidalediesel fuelled engine, over the course of a
1000 hour long endurance testvw.gmit.ie/research/nrs/seg/projects.html

The University of Limerick's Mechanical and Aeronautical Engineering Departmisnturrently
running biodiesel in a fixed engine, to assessliling fuel economy, and emissions, both exhaust a
acoustic, as a function of kilowatt hours. A chagsbinamometer is being used to assess vehicle power
and exhaust emissions, while the ignition qualitybeing determined using an instrumented engine.

Mayo County Council is running a section of it's fleet on 100 % biodiesrior to the switch to
biodiesel, the exhaust emissions of these trucksing on mineral diesel, were tested and analyBeel.
analysis is being repeated with biodiesel as fdarked improvements in emissions are being observed

Biodiesel testin ina

engin test bed, Galwalalystitute o Technology, Galway

Why Choose Biodiesel?

Aside from the fact that our planet will begin tmrout of mineral oil at some point in the neaufat
(“peak ail"), there are a number of other good ocessto choose biodiesel as an alternative to mlinera
diesel today.

1. Support an emerging Domestic Industry

Our biodiesel is made from non-GM Oil Seed Rapewgrdomestically by Irish farmers. The seed is
then crushed, at our plant, to extract the oil,olvhs then processed to convert it to biodiesdbriee
distribution to customers.

2. Environmental Benefits
Biodiesel is better for the environment becausgntade from renewable resources and burns more
cleanly than mineral diesel.

Biodiesel is practically sulphur-free.

Exhaust emissions from biodiesel are, on avera@e%5lower than emissions from mineral
diesel.

Biodiesel iscarbon-neutral. The burning of mineral oils liberates vast amsuof carbon
dioxide (a Green House Gas and acknowledged caidritbo global climate change), which had
accumulated and been stored over millions of yeBisdiesel production involves a “closed



carbon cycle” - the carbon dioxide released on agtibn equals the carbon dioxide absorbed by
the plant while it was growing. The cycle is alsstainable - vegetable oil plants can be grown
on the same plot again and again.

Oilseed rape takes up carbon dioxide from theBim(d converts it into oxygen (2) and hydrocarbons
(3), which are found in rapeseed. After harvesfijgthe oil is processed (5) and converted toibix.

The combustion of biodiesel in an engine releasebon dioxide, bringing the process full cycle. No
additional greenhouse gasses are emitted: the caddeased on combustion of biodiesel equals that
absorbed by the plant, while growing.

Purchase Biodiesel

EcoOla is licensed by the Department of Commuroosti Energy and Natural Resource to supply
biodiesel to captive fleets in Ireland.

EcoOla has also been awarded “preferred suppliatus by the Government Supplies Agency for the
supply of biodiesel to government departments aedllauthorities nationwide. Pleasentact usfor
further details of this contract.

We currently offer 3 different blends of biodies@g¢pending on customer requirements:

1) B5-5 % biodiesel blended with 95 % mineral diesel.
This blend level is warrantied by all engine mawctigers.
2) B20- 20 % biodiesel blended with 80 % mineral diesel.
Blends up to B20 are now warrantied by many engiaeufacturers.
3) B100- 100% biodiesel, for maximum environmental betsefi
An increasing number of private and commercial elehnanufacturers are now providing
warranties for the operation of their vehicles 0% biodiesel.

Contact us today to see which blend is most swtkdylyour vehicle or fleet.



Customer Testimonials

Taimid ag usaid biodiesel ins na lorraithe bail#ichbruscar 6 mi Lanasa 2006 — ba muide ar ndaigh a
chéad custaiméir ag EcoOla. De bharr go bhfuit #eminn ata ag feidhmiua i lar na cathrach, bhiomar
den tuairim go gcaithfeadh muid ar ndicheall a daézh an t-aer a ghlanadh agus &r thioncar ar
thimpeallacht na cathrach a laghdu. Taimid an-dagan biodiesel go dti seo.

Mark Ryan, Roads & Infrastructure, Galway City Council

Biodiesel is clean, renewable and economical. dtpdeasure to use.”
Donal McGrath, Purchasing Manager, Cork City Counci

“The smoke test results achieved with your fuehamgy significantly better than those we see fram o
lorries running on ordinary diesel”.
Padraic Walsh, Senior Engineer, Mayo County Council

“Dawn Dairies Galway, in partnership with EcoOlasltonducted a 6 month biodiesel trial on our fleet
of vans and trucks. We felt that as a major flgtrator it was important that we should help taced

the impact on the environment through the use wirenmentally friendly fuel. Following the 6 month
trial we have been pleased with the performandecofOla biodiesel and plan to extend its use in our
fleet”.

Merry Talbot, Fleet Manager,Dawn Dairies Galway

TheEarthraceboat takes on 7,000 litres of biodiesel from Ecofleng its circumnavigation of the Earth on bidfueuly 07

Frequently Asked Questions

Do | need to modify my vehicle to use biodiesel?

There are no engine modifications required to nuemgine on biodiesel, either the vehicle is sigtédr
biodiesel or its not. The issue of modifying engimea question which causes a lot of confusion for
people considering using biofuel. There are twiéedint biofuels which can be used to run a diesel
engine - Pure Plant Oil (PPO) or biodiesel. Engmest be modified to run on PPO but this is not the
case for biodiesel.

Whats the legal situation in Ireland in relation tousing biodiesel?

In Ireland, vehicle propulsion fuel used in diesegines (including biofuels) are subject to custauony
of 37cl/litre plus 21% VAT. Biofuel producers licatsby the Department of Communications, Energy
and Natural Resources can sell biofuel exempt fitrcustoms duty element. Without this duty
exemption, biodiesel cannot compete commercialgjiresg mineral diesel.



What vehicles are warrantied for operation on biodesel?

The only definitive way to tell if your vehicle wgarrantied for operation on biodiesel is to chdek t
Owners Manual, where it will specify the fuels wihi@re acceptable. Alternatively, you could conthet
vehicle manufacturer with your chassis number.

However, the following general rules of thumb apply

1) All vehicles are warrantied for operation on B2{%iodiesel blended with 95 % diesel)

2) Peugeots, Citroens and some Renaults are warrdati®&30 (30 % biodiesel)

3) Since 1996, VW, Audi, Seat and Skoda have providadanties permitting 100 % biodiesel
in many of their models. Also, some Volvo and BMVWdels permit 100 % biodiesel.

4) DAF, Mann, and Scania offer warranties for 100%di@sel in their commercial vehicles.

Is there a quality standard for biodiesel?

EN14214 is the European Specification for biodie$hls is a rigorous standard that examines 26
characteristics of the fuel. EcoOla’s biodieselfooms to EN14214, which is a condition of our
operating licence.

What is the difference between vegetable oil (Purelant Oil) and biodiesel?

Vegetable oil has an energy content similar to ¢fiamineral diesel and a hot diesel engine willgrafly
run on vegetable oil. However, because vegetable miore viscous (thicker) than diesel, startipgoun
shutting down a diesel engine on vegetable oil gdlise problems. Therefore, to run an engine on
vegetable oil you must do one of two things, eit@modify the engine to run on the more viscous
vegetable oil, or, b) modify the oil (convert ith@diesel) and then it can be used directly in an
unmodified diesel engine.

Are there any special requirements for the storagef Biodiesel?

Biodiesel can be stored easily in steel or fludedgplastic tanks.Titan Tanks now supply a range of
plastic tanks, which are warranted for use with ¥@flodiesel and which are recommended by EcoOla.
Please contact us if you require assistance sedeattank.

Contact Details

Galway Office: Cork Office:

Innovation in Business Centre Tullyland

Galway Mayo Institute of Technology Bandon

Gaillimh Co. Cork

Ireland Ireland

E: micheal [at] ecoola [dot] ie E: mossie [at] ecoola [dot] ie
T: 091 444173 T: 023 43847

F: 091 762055 F: 023 29780

www.ecoola.ie



