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HIGHLIGHTS 

Corporate 

� Cash of A$7.8m (plus the supply of a hydrogen reformer) was raised from the sale of selected US 
hydrogen assets and portion of Eden’s UK coal seam methane assets. 

� A$6.9m cash has been received to date, with balance of $0.9million cash plus receipt of a hydrogen 
reformer due over next five months. 

 

Hydrogen / Hythane® Projects 

India 

� First public Hythane® refuelling station, built by Hythane Co for Indian Oil Corporation, completed in 
January 2009. 

� First Hythane® bus demonstration project scheduled for 2010 in Gujarat.  Letter of Intent received 
from Gujarat State Petroleum for this project which will utilise the hydrogen reformer to be received as 
part of the sale of HyRadix.  

� Preliminary approval received for second Hythane® bus demonstration project in Mumbai 

USA  

� San Francisco Airport Hythane® Project underway, with first hydrogen and Hythane stations on target 
to become operational by mid 2010 

� Funding approved for 27 Hythane® fuelled vehicles 

� Applications have been lodged for additional funding to enable Eden to develop a Hythane® station at 
San Francisco Airport, but some additional funding is required. 

� First US Hythane calibrated engine receives Californian Air Resources Board certification allowing 
commercial sales to commence 

� Initial US marketing attracts strong interest from dealers of a major engine manufacturer in Hythane 
Company’s OptiBlend Dual Fuel Kit 

 

Pyrolysis Project – University of Queensland 

� Eden has taken a licence from UQ over its 50% share in the patents and intellectual property 
developed under this project. This technology to produces hydrogen and solid carbon (including 
carbon nanotubes) which can be used in place of materials such as steel and aluminium, in lieu of  
producing carbon dioxide. 

� A joint venture for up-scaling new pyrolysis technology to separate methane into hydrogen and solid 
carbon is under negotiation. 

 

United Kingdom Coal Bed Methane / Natural Gas 

� Eden has completed the sale of a 45% interest (out of its 50% interest) in coal seam methane rights in 
four licences in South Wales.  Eden retains a 5% interest in the CSM rights in these four licences 
(which contain a estimated resource of between 380- 650 bcf of methane) plus a 50% interest in 14 
other such licences in South Wales and England, and a 50% interest in all deeper conventional oil / 
Natural Gas rights to all 18 licences.  

 

Geothermal Energy / Australian Natural Gas Target 

� Subsequent to 30 June 2009, Eden has agreed to enter into a Joint Venture with Origin Energy in 
relation to GEL 185. Origin will pay to Eden $1 million and contribute the first $500,000 of expenditure 
to earn a 70% interest in this licence. 

� Eden is examining strategies for spinning the geothermal / Australian Natural Gas assets out as a 
separate entity. 
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STOCK EXCHANGE LISTING: 
ASX Code: EDE   (ordinary shares)        EDEO  (options expiring 30 September 2009) 

 

Quotation has been granted for all the ordinary shares and all issued options of the company on all Member 
Exchanges of the Australian Securities Exchange Limited. 
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REVIEW OF OPERATIONS 

CORPORATE 

Sale of Assets Completed - $7.8million cash raised 

Eden completed the sale of 90% of its coal seam methane rights in four petroleum exploration and development 
licences in South Wales (raising $5.8m) and is part way through receiving the sale proceeds from the sale in January 
of two of its US hydrogen subsidiaries (HyRadix Inc and Eden Cryogenics LLC), for a total price of $2m plus receiving 
a completed and installed hydrogen reformer.  To date, $1.1 of the $2m cash from the hydrogen asset sale has been 
received, with the balance to be received over the next five months.  

Eden has received approximately $6.9 million in cash, and is scheduled to receive a further $0.9m in cash during the 
next five months.  

 

HYDROGEN / HYTHANE® PROJECTS  

Hythane® and Dual Fuel (Eden 100%) 

Hythane® is a premium blend of 93% Natural Gas and 7% hydrogen by energy (80 Natural Gas / 20% Hydrogen by 
volume).  It increases engine efficiency by up to 10% and reduces emissions of oxides of nitrogen (NOx) and carbon 
monoxide (CO) by up to 50% compared with pure Natural Gas. NOx is the primary cause of photochemical smog and 
is a major contributor to lung cancer and respiratory ailments. CO is a highly poisonous gas.  

 

First Public Indian Hythane® Station 

The first public Hythane® refuelling station ( see Figures 1-4), built by Hythane Co at Dwarka, near Delhi, for Indian Oil 
Corporation (a largely Indian Government-owned oil company), was completed in January 2009. Hythane Co was 
awarded the contract to build this station in a public tender process, ahead of major international competition. The first 
vehicle that was refuelled was a Hythane® tuned car, developed by Indian Oil under the Indian government hydrogen 
programme. 

The station comprises an electrolyser capable of producing 5Nm3 of hydrogen per hour, a compressor, blender, 
storage tanks and dispenser (see Figure 2). 

It is anticipated that at least one if not two further Hythane stations will be built in Delhi ahead of the Commonwealth 
Games which are scheduled to be held in October 2010 in Delhi. Hythane Co proposes to tender to supply these 
stations.  

 

First Indian Hythane® bus demonstration project  

There was progress on each of the two proposed Hythane® bus demonstration projects during the year. These 
projects will each involve the installation of a hydrogen reformer and Hythane® blending and dispensing facilities, and 
testing of Hythane® fuel on between 50-75 buses over a 6-12 month period. Eden is actively marketing Hythane® fuel 
in India as a premium blend of Natural Gas initially for use with bus fleets. 

A site for the proposed demonstration with Gujarat State Petroleum Corporation, with which Eden has entered into a 
preliminary memorandum of agreement, was selected and preliminary engineering drawings and designs completed. A 
full budget and a detailed proposal have been prepared and are awaiting final discussions. Following completion of 
these discussions and subject to receipt of formal Board approvals, a formal agreement is proposed to be entered into 
and the project should commence within approximately three months of the signing of the agreement, and be 
completed within nine months after commencement. 

Preliminary Board approval was also obtained from the two parties involved in the second proposed Indian Hythane® 
bus demonstration project, which will be similar in size and scale to the Gujarat demonstration project, and which is
planned to be conducted by Eden in Mumbai. It is hoped that all necessary formalities for this project will be completed 
by the end of 2009, shortly after which the project will commence.  

Proposals for conversion of additional Indian natural gas bus engines to operate on Hythane® have been submitted to 
the major Indian bus manufacturers, and Eden is confident that suitable, high efficiency, ultra-low emission Hythane® 
fuelled buses will be available for these demonstrations when they begin. These demonstrations are planned to deliver 
both commercial and environmental results that will lead to the rollout over the next 5 years of a large scale, 
commercially viable, ultra-clean public bus system in India operating on Hythane® fuel. 
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REVIEW OF OPERATIONS 

 

Figure 1  First Public Indian Hythane® Station and First Hythane® Fuelled Car 

 

  

Figure 2  The electrolyser and compressor at the Dwarka Hythane® Station 
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REVIEW OF OPERATIONS 

 

Figure 3 Signboard at the Dwarka Hythane® Station showing HCNG (Hythane®) 

 

 

Figure 4  First Refuelling at Dwarka Hythane® Station, by Hythane Co personnel 
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REVIEW OF OPERATIONS 

San Francisco International Airport (SFO)  

Progress on the Hythane® station at San Francisco International Airport has been on schedule. For this project, 
Hythane Company has received funding for station infrastructure as well as the conversion of 27 Ford E-450 airport 
shuttles to run on Hythane®.  A project using this significant number of vehicles will demonstrate the practicality of 
Hythane® vehicles for large-scale projects across the US. 

Funding is being supplied by the Bay Area Air Quality Management District (BAAQMD) and the San Mateo County 
Government, with additional funding anticipated through two separate grants from the Department of Energy (DOE). 
Recently, the major merchant gas company with which Hythane Company is working on this project, received grant 
funding for its hydrogen fueling station adjacent to the Hythane® station. This award is a significant boost to the 
Hythane® project as it makes low-cost hydrogen readily available at the site 

The SFO Hythane project is currently in the design and permitting stage, with construction planned for later this year. 
Both the hydrogen and Hythane® stations are expected to be completed and operational by the middle of 2010. 

BAF Hythane® Engine Calibration  

Hythane Company, in conjunction with BAF Technologies, has developed a Hythane® calibration for Ford 6.8L V10 
engines used in E-450 vehicles.  This calibration, which demonstrates the dramatic emissions reductions that can be 
achieved through the use of Hythane®, was granted certification during July 2009 by the California Air Resources 
Board (CARB).  CARB certification allows commercial sale and use of this engine, no longer limiting it to use in 
demonstration projects. 

The Hythane® calibration provides dramatic emissions reductions over the natural gas version of the engine, which 
already provides substantial emissions benefits as compared to the gasoline version of the engine.  Specifically, the 
Hythane® calibration achieves a 10.5% reduction in CO2, a 40% reduction in non-methane hydrocarbons, a 49% 
reduction in CH4 emissions, and a 70% reduction in particulate matter over the natural gas version of this engine.  

Non-methane hydrocarbon emissions contribute to the formation of photochemical smog, a significant problem in many 
urban areas. In addition to causing local air pollution, these emissions are also powerful greenhouse gases. 

 In addition to emissions reductions, the use of Hythane® fuel provides a 3.9% efficiency gain over the natural gas 
version of the particular engine.  When spread over a large fleet, efficiency gains provide considerable economic 
benefit. With other types of engines, even greater efficiency gains of up to 15% are anticipated in the future. 

The Hythane® engine calibration was designed for the Hythane project in progress at San Francisco International 
Airport (SFO) referred to above, and Hythane Co will receive a royalty for the sale of each Hythane engine sold by 
BAF. 

City of Hempstead 

As part of the Hythane engine calibration project, BAF Technologies has established a Hythane® version of the Ford 
E-450 as a standard offering. The City of Hempstead has placed an order for one of these Hythane® vehicles to 
showcase at their blended fuel station. With the vehicles at SFO, this will place Hythane® vehicles in operation on both 
coasts of the US, and it is planned to use these to open up further Hythane® vehicle projects around the country. 

Hythane® in Stationery Power 

Hythane® fuel in natural gas generators can provide significant emissions reductions over ordinary natural gas. 
Hythane is exploring the applicability of this technology to smaller stationary generators in Southern California. 

 If it is proven that Hythane can provide sufficiently low emissions to comply with state and local regulations, the 
technology will offer a low-cost alternative to pure hydrogen generators, which is one of the only approved methods for 
generating power on a small scale. Given the high price of power in Southern California, small-scale power holds 
tremendous market potential for Hythane®. 
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REVIEW OF OPERATIONS 

OptiBlend  Diesel / Natural Gas/ Hythane® Dual Fuel Project 
Eden continues to progress its Diesel Dual Fuel Project.  A dual fuel kit was developed to enable the Indian 
manufactured 400kW Cummins diesel generator, which was earlier sent to the Hythane® Company’s test facility in 
Colorado, to run on a combination of diesel and Hythane® or diesel and natural gas. 

 
This kit is capable of being adapted to any suitable diesel engine. 

First Sales of the OptiBlend® System 

Eden Energy Ltd has secured the first three sales of its OptiBlend® dual fuel system in Assam in north-eastern India, 
where low cost natural gas is readily available.  

The OptiBlend System dramatically lowers operational costs, increases back up fuel capacity, reduces emissions, and 
extends both maintenance intervals and engine life. 

These first sales are to one of the world’s largest tea plantations, and will be trialled on diesel generators with a power 
output of between 400 kVA and 1,250 kVA . 

The OptiBlend System, developed by Eden’s wholly owned Hythane Company in Colorado, USA, is an innovative 
retrofit technology developed for a wide range of diesel engine applications, which displaces diesel with natural gas or 
other alternative fuels, without modifications to the internal components or the stock fuel management system. It is 
initially being marketed in both India and USA for use with diesel-powered generators.  

In India there are many hundreds of thousands of medium and large sized diesel-powered generators that are used to 
provide either back-up power or base-load power to commercial, industrial, residential and institutional complexes 
throughout the country. 

 

UNIVERSITY OF QUEENSLAND (“UQ”) – PYROLYSIS PROJECT (EDEN 50%) 

This project has identified that in addition to production of hydrogen and carbon powder and fibres (commonly known 
as Carbon Black), instead of producing carbon dioxide, under certain conditions, multi-walled and single-walled carbon 
nanotubes were produced together with hydrogen, and under other conditions, instead of causing the methane 
molecules to separate into carbon and hydrogen, the molecules amalgamated to form more complex liquid 
hydrocarbons, some of which could potentially be used in the production of plastics. 

Carbon nanotubes have enormous tensile strength (several hundred times stronger than steel) as well as being 
exceptional conductors of electricity, and this process potentially  opens up  large markets for this carbon in both the 
structural materials markets and the electronics market. 
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REVIEW OF OPERATIONS 

Discussions are progressing with a potential Indian partner to undertake a scale-up to pilot plant scale of the
technology, jointly owned and developed by Eden with the University of Queensland over the past four years, and over 
which patent applications have been lodged in over 50 countries, through which natural gas (methane) is separated 
into its primary constituents of hydrogen (that can be used as a very clean fuel) and solid carbon. 

Solid carbon is produced by this technology in various forms, including carbon fibres and carbon nanotubes, which 
have a tensile strength of up to 300 times that of steel while weighing less than 20% of the weight of steel. Super-
strong, ultra light weight carbon fibre based composite materials are already used in many high technology 
applications, including replacing steel and aluminium in Formula 1 racing cars and other high end performance cars 
and by both Boeing and Airbus in their new very strong, light weight fuel-efficient aircraft, but its current production 
method is relatively energy intensive, and the material is presently very expensive. 

Similarly, at present, the normal method of producing hydrogen from natural gas has the unwanted effect of producing 
carbon dioxide as a by-product.  

Eden’s new technology, however, is anticipated to be more energy efficient and has the potential to not only produce 
hydrogen from natural gas at a relatively low cost, but to have extremely valuable solid carbon instead of carbon 
dioxide as its only by-product. This opens up exciting possibilities for future low cost widespread commercial use of 
ultra-strong and ultra-light material using carbon fibre and carbon nanotubes, particularly in the motor vehicle and 
aircraft industries. With automobiles for instance, it has been estimated that the total weight of of the average car could 
be reduced by more than 50% by using carbon composite materials for both the chassis and body panels, offering a 
great reduction in fuel consumption resulting from the reduction in weight and also potentially huge reductions in the 
greenhouse gas emissions over the life of the vehicle, due to both the use of the carbon as a structural material to 
displace steel and aluminium, and also to the reduced fuel consumption. 

Additionally, the value of the carbon which will be produced is projected to result in the effective cost of hydrogen being 
greatly reduced, thereby increasing the competitive benefits of both Hythane® and hydrogen as ultra-low emission, 
ultra-low greenhouse gas producing fuels. 

 

UNIVERSITY OF QUEENSLAND (“UQ”) – NEW GAS TO LIQUIDS RESEARCH PROJECT (EDEN 50%) 

Eden and The University of Queensland (“UQ”) have taken out a provisional patent application on a new simplified 
method of producing liquid hydrocarbons and hydrogen from methane (natural gas), and have secured a $500,000 
Australian Research Council Grant to fund a significant portion of the 3 year project. Preliminary indications are that the 
new process has potential for production of both ethylene (which is used in the plastics industry as a major feedstock) 
and liquid motor vehicle fuel from natural gas, with highly encouraging economic potential particularly related to 
stranded natural gas fields in remote locations. A formal agreement to proceed with this project was entered into by 
Eden and UQ. 

 

SOUTH WALES COAL BED METHANE PROJECT 

Prospective Resource Estimate 

Following the completion of the first phase of exploration drilling in its South Wales Coal Seam Methane project in 
2008, Eden commissioned independent consultant, RISC Pty Ltd to provide an initial CSM resource estimate.  This 
resource estimate is based on wellbore data from the 3 holes drilled to date in PEDL 100 (Aberavon-1, Llangeinor-1, 
Pencoed-1) and available regional data from 33 offset wells previously drilled by British Coal in the area around PEDL 
100. 

The RISC report indicates promising initial results, with estimated recoverable CSM resources of between 380 and 670 
PJ (approximately 380 to 670 Bcf in volumetric terms) in PEDL 100.  These resources are classified as Prospective 
Resources due to the usual uncertainties with limited data at this stage of appraisal.  Further, the report concluded that 
the Westphalian coal characteristics appear comparable to those in some Queensland Permian CSM projects.  

 

Further Potential Upside in CSM Resources in PEDL 100 

RISC also notes potential upside to the above resource volumes as follows 

• Pencoed-1 did not reach planned terminal depth and therefore did not sample full potential of the area around 
this well.  Deeper coals which were not reached are likely to have higher gas contents. This possible extra 
gas has not been included in the resource estimate.  

• Permeability measurements are few due to unfavourable hole conditions.  Some encouraging results have 
been obtained. 

• Fault/fracture enhanced permeability is likely and this could greatly enhance connectivity of coal seams. 

As mentioned above, significant further upside exists in the area around the Pencoed-1 well.  The best quality coals 
are in the deeper coal sections, which were not penetrated in Pencoed-1 due to drilling difficulties.  Additional 
prospective CSM resources in the order of 80PJ to 160 PJ might have been expected if Pencoed-1 was drilled to its 
planned terminal depth, assuming the equivalent coal seams were encountered as in the lower sections of Aberavon-1 
and Llangeinor-1 wells.  This will be tested in subsequent appraisal drilling. 

 


