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SUMMARY

A common theme throughout the congress is the vision that a significant contribution to greenhouse gas reduction and strategic fuel supply can be realised through the conversion of Biomass into a synthetic fuel.

DaimlerChrysler, Volkswagen, Shell,  and the German government are supporting a major collaboration project with Choren industries to develop the BtL technology. This technology is planned to start producing Synthetic fuel during 2007.
There were many presentations, including those from Ford, the EU commission, Bosch, the California Energy Commission, and a number of  German technical / research institutes, which supported this view.
Daimler Chrysler proposed the following fuel development timescale;

· Ethanol continues past 2030

· Biodiesel will be superseded between 2025 and 2030

· Vegatable oil will disappear between 2015 and 2020

· Cellulosic Ethanol will appear by 2010 and continue past 2030
· BtL  Synthetic fuels will appear by 2010 and continue past 2030

A typical BtL plant  will be of large scale , between (150MW -2GW)
 with a catchment radius between 30 and 170km. The plant cost estimates varied between €500m to $2bn.

Availability of sufficient biomass and at a suitable price are the key determinants in such a project. Whilst it was recognised that different raw materials could have an impact on the efficiency front end of the BtL process ( the gasification stage), the quality of output from the fuel synthesis stage is not affected.

Choren has plans to establish 5 plants in Germany of about 200k tpa . Each plantsaving €100 mio pa oil imports, Consuming €70 mio pa of waste wood, reducing CO2 by 650k t pa, creating 850 jobs, and requiring 1mio t pa of biomass.
Logistics will play a key role in the viability of such a plant.  A suitable site will have multi modal transport options. Significant satellite collection systems will have to be established to collect biomass and prepare it for transportation. Pyrolysis is recognised as a means of concentrating biomass although there is a balance between the extra processing costs and transport efficiencies.
The European Commission has recognised the major R&D requirements for this vision and have structured the next framework programme, due out in 2007, accordingly (FP7).

Cooperation amongst a broad range of stakeholders, and a coordinated set of policies, is essential to ensure cost /effective introduction of biofuels.
Notes of presentations
Welcome address
Why Btl;

· Can be produced from a broad range of agricultural and silvicultural biomass

· High potential to reduce greenhouse gas caused by transportation.

· Could comply with existing stanardisation of gasoline ( EN228) and diesel (EN590)

· Flexible production process able to meet future engine needs

It’s a major topic in the European Biofuel Strategy.

There needs to be an integrated approach from field to tank.

Conference financially supported by DaimlerChrysler and Volkswagen

Main issues are;

Sustainable supply of biomass
Development of logistics

Development of gasification processes and gas treatment

Political and legal framework

Provision of Biomass

Session 1 Dr-Ing Stefan Vodegal, CUTEC
Variations in biomass can have significant technical impact on the btl process and product quality.
4 main german technologies

· FZK/FE – Concept

· Gussing / TU Wien

· Choren

· Artfuel

The impact of biomass constituents on melting points needs to be carefully considered.
The Rectisol and variations of Selexol process are favoured for H2S - removal and CO2 – reduction.
Concern about heavy metals in SRC, whilst timber has very good characteristics.

Conclusion

· High variability in earth-/alkali contents is proven in autothermic circulating fluidized beds and FZK/FE-processes. Whilst this is predicted to be so for Guss and Carbo-V processes.

· Impact of chlorine corrosion is much less in btl plants.

· Sulphur elimination and CO2 reduction is technical, complex, and expensive; variations of Selexol and Rectisol processes compete.

· MgO and CaO contents should be maximised in circulating fluidized bed gasifiers.

· Ash content should be minimised.
· Biomass must be available throughout the year.

Session 2 Dr Armin Vetter, 
Wating translation

Divide by 3 for wet to dry conversion

1te of fuel typically needs 5 te feedstock

Session  I    3 Franziska Muller-Langer, Institute for Energy and Environment gGmbH
Btl is more effective in large scale plants ( 150MWbf – 2 GWbf) with catchment radius between 30 and 170 km.

The most relevant parameters for a btl plant location are

Provision of biomass assortment, demand, and biomass treatment, means of transportation, transportation distances, storeage technologies,, and existing infrastructure.

In-time mobilisation of required biomass.

Multimodal infrastructure.

Overall logistics:

Biomass provision; treatment, storage/drying, transport

Conversion facility; treatment/upgrading, storage, transport
Production; transport, storage
Likely to require multi crop feedstock.

Satellite collection systems with biomass concentration ie pyrolysis.

Direct provision with lorry transfer direct to btl plant has greatest overall efficiency, but lowest transport efficiency

Provision including pyrolysis has least overall efficiency (69%-77%)  whilst being high on transport efficiency.
Energy crops have no clear benefit for btl.

Transportation cost dominate as btl plant size increases. However whilst pyrolysis increases transport efficiency it adds cost inefficiencies for the pyrolysis process itself.
Marginal distance for rail is 150km, 250km for inland water navigation
Reduction of biomass production costs will be a major challenge.

Session 4 Prof. Dr. Jurgen Zeddies, University of Hohenheim, Stuttgart

Wating translation

Session 5 Marka Radka, UNEP DTIE
Greatest energy growth will come from non oecd countries.
What is needed to ensure environmental sustainability?

· Correct policies, institutional and legal frameworks in developing countries.

· Enforcement of environmental laws

· Institutional capacity building and efforts to strengthen skills

· An internationally agreed system to ensure sustainability of biomass intended for biofuels production

· Knowledge and technology transfer

· Near-term research involving developing countries

UNEP is working with private sector and governments on Sustainability criteria, and sustainable business models for biofuels development in developing countries.

BtL Processes

Session 6 Dr Guido Reinhardt, ifeu-Instituit, Heidelberg
Wating translation

Session 7 Tom Blades, Choren
Wating translation

Focus on gasification. 1st production  in 2007.

The problems have been keeping the system stable as the process has many stages.

Chlorine and sulphur are not a problem

Decentralisation makes process sense but not economical

30% water content is ok

Focus is on wood due to its chemistry.

Planning 5 plants in Germany

Considerable opportunities in the usa

EU’s definition of biomass is too narrow ie include wastes.

Session 8 Prof. Dr. Bernd Meyer, Technische Universitat Bergakademie Freiberg
gasification (Fixed bed ,Entrained flow circulating fluidised bed, pressurised fluidised bed), and staged steam reforming.

HTW Gasification technology – pressurised fluidised bed
Utilising Sasol-Lurgi fixed bed gasifier interfacing with a fluidised bed gasifier

BtL concept.;

Biomass: waste wood, straw, 500kt/a
Biomass conditioning; 10 units pelleting, chipping 50kt/a each

Transportation

Gasification, 2* 150 MW + gas conditioning, CO shift, rectisol gas liquefaction, methanol synthesis

Methanol distillation synthesis: olefins, and middle distilates160mw, 110 kt/a diesel/gasoline.

Current decision for funding demonstration project early 2007.

Session 9 Prof. Dr. Eckhard Dinjus, Forschungszentrum Karlsruhe
Wating translation

Bioliq process produces a high carbon content  pyrolysis oil slurry, with a very high calorific value. This is then gasified, the gases processed with Fischer Tropsch technology.
The slurry is not toxic, vinegar is more toxic. Organic compounds are bound in.

Synthetic Fuels in Modern Combustion Engines

Session 10 – Dr. Heinz Hass, EUCAR/Ford
Fuels will play a major role in reducing co2 and improving air quality.

Synfuels seen as credible routes to FT Diesel and FT gasoline. FT Diesel is Cetane positive, matches cold flow and stability. FT Gasoline is Octane positive, matched volatility, consistent materials ( oxygen optional). Both forms are stable with blends upto 30% and both fuel properties are independent of feedstock type. However economics is a key issue.

Fuel development strategy sees as:

Conventional fuels, Improved conventional fuels, Advanced Blends, Dedicated Synfuels, Carbon neutral hydrogen.

Recognises that wood gasification or direct use of biomass for heat and power offers greatest GHG savings
Perceived fuel shortfall potentially occurs  between 2020 – 2030

Technology developments lead to introduction of New Integrated combustion engines, 2015 onwards. Bringing together diesel and gasoline technologies.

Session 11 – Dr Hartmut Heinrich, VW

Synthetic fuels based on biomass to liquids (BtL) meet all the requirements on a sustainable fuel from the point of view of the environment, of car manufacturers, and customers.
BtL fuels show much higher CO2 reduction potential than conventional biofuels e.g. biodiesel.

BtL fuels have nearly the same molecular structure as the conventional fuels, whilst having the potential to reduce exhaust emissions connected with a very low ozone formation potential.

BtL fuels can be used in existing engine technology and brought to market via the existing distribution chain.  Also they offer the opportunity to design the fuel relating to the demands of thr combustion process thus supporting an advanced combustion process called “Combined Combustion System” ( CCS ).

Fuels evolution scenario:

Gasoline / Diesel based on crude oil

Syn fuel based on natural gas

Sunfuel based on renewables

Hydrogen based on renewables

Synthetic fuels can be derived from Coal (CTL), Natural gas (GTL), and biomass (BtL)

Session 12 – Dr. Stefan Keppeler, DaimlerChrysler
A series of alternative fuels will have to be managed until Sunfuel arrives.
Sun diesel seen as making the greatest contribution to reduction in greenhouse gasses.

Synthetic fuels have similar NOx profiles to fossil fuels but about 40% lower particulates.
Fuel road map

Today – Clean conventional fuels

2010 – Blends with Synthetic fuels

2015 – 2020 – Dedicated synthetic fuels

Session 13 Dr. Heinz Stutzenberger, Bosch

Synthetic fuels ( XtL, meaning from any of the sources) exhibits properties largely in compliance with the demands of a modern fuel injection system, but partly different to Diesel according to EN590 (density) or field quality ( Cetane number).

Combustion related properties are better than those of conventional Diesel due to different molecular structure of components.

For optimum results an adaptation of  engine calibration is necessary when pure GTL is used.

For low blend rates no calibration adaptation is necessary, but lower advantages are to be expected under these conditions ( preferred short and mid-term solution from Bosch point of view)

For an area wide release intensive fleet testing is necessary to assure long term durability of the injection equipment.

XtL offers the chance for comprehensive optimization of engines

Circumstances for BtL Fuels

Session 14  Gert Lindemann, GDR government 
Wating translation

Fully behind the BtL concept

Synfuel will be a priority

Increased use of set-aside and Greenland spaces

Aim to continue with 1st generation ( ethanol)

Giving priority to fuel over food.

1.5mio t rapeseed oil is used

3% of total GDR fuel consumption

Will be 5.7% by 2010

Tax conditions will continue until 2015.

Germany is a leader in BtL and must improve this position

Session 15 Prof. Dr. Herbert K Kohler, DaimlerChrysler

Biofuels which are suitable alternatives for the combustion engine.

Today: Ethanol, Biodiesel, vegetable oil

Tomorrow: Butanol, HVO, BtL

(HVO – Hydrotreated Vegetable oil)

Advantages of 2nd generation Biofuels ( BtL / Cellulosic Ethanol)

Available on the market soon ( small quantities)

· Domestic production is possible.

· Higher substitution potential,

· High CO2 reduction capability,

· Utilises entire crop

· Also utilisation of waste is possible,

· No competition with food production,

· Synthetic fuels potential as an enabler for new combustion concepts.

Timescales
Ethanol continues past  2030

Biodiesel out by 2025 - 2030

Vegatable oil out by 2015 – 2020

Cellulosic Ethanol in by 2010, continues past 2030

BtL in by 2010, continues past 2030

An optimistic scenario with Btl in Germany suggests that biofuels could form 28% of the fuel market i.e. 24.8 mio te. Offering 2% CO2 reduction.
DaimlerChrysler are cooperating with Choren industries since 2001 to develop Sun diesel, a synthetic fuel from wood.
Session 16  Dr. Wolfgang Steiger, VW

Wating translation

Promoting merits of BtL

Against E85 ( in Germany?) due to the publics lack of access i.e too few  suitable cars  and fuel characteristics.

Session 17 Jeroen Schuppers, EU commission

EU research policy

· Raising the spending on RTD to 3% of EU GDP, 2% should come from the private sector.

· 7th Framework Programme (2007 – 2013) is the main instrument , with a budget significantly higher than FP6

· Technology platforms will provide a means to foster effective public-private partnerships.

A Technology Platform is a mechanism to bring together all interested stakeholders, particularly from the private sector, to develop a long-term vision addressing a specific challenge, create a strategy to achieve that vision, and steer its implementation.

The Biofuels Technology platform was formed in June 2005 and produced the  vision report - “Biofuels in the European Union – A Vision for 2030 and beyond”. The implementation phase was launched  in June 2006.
This  presents a vision that by 2030 upto one quarter of the EU’s transport fuel needs could be met by sustainable and CO2 eficient biofuels, of which half is to be provided by a competitive European Industry. And that Biofuels are produced using sustainable and innovative technologies.
To achieve this research and development are paramount. A phased development  based on short-term improvement of existing feedstocks and technologies, R&D and commercial production of 2nd generation biofuels (mainly from lignocellulosic biomass), R&D and implementation of full scale integrated biorefineries and new energy crops.

Session 18 Kurt Dohmel, Deutsche Shell
Shell is engaged in 2nd Generation biofuels with Choren.

Solution is in the energy and policy mix:

· There is no single solution – diversity of primary energy sources will increase.

· Renewables will be part of the solution – pace of competitiveness driven or inhibited by government policy

· There is significant potential for public, consumer, and business benefit.
Cooperation between car companies, government, and energy companies is essential.
A rapid and sustainable scaling-up in biofuel production can be facilitated by a coordinated set of policies that are consistent, long term, market force orientated and informed by broad stakeholder participation.

The most cost effective utilisation of biomass will depend on local/regional conditions and depends on policy objectives.

Biomass can be converted into liquid automotive fuels. All other renewable energy sources yield heat/power only.

Biofuels are the only short – medium term option to substantially reduce CO2 emissions from transportation.

Biofuels need political support to become economically viable.

International Developments

Session 19 Jim Boyd, California energy commission

Waiting presentation
Session 20 Brain Tait, Sasol

Sasol have an interest in developments surrounding BtL. Not actively pursuing BtL du to the following concerns

· Technology needs further development

· Consistent supply of biomass feedstocks delivered at an appropriate price.

· Scale of economy constraints

· Low fixed carbon content compared to coal

· Need for long term subsidies.

Have conducted tests on co-gasification of coal with 9% bark or bark/wood fibre pulp mixes. These showed it was feasible whilst less stable than typical coal blends. More stability was obtained when the oxygen load was reduced by increasing the steam/oxygen ratio.
Current focus is coal-to-liquids, and Gas-to-liquids at various locations around the world.

It is immaterial what raw materials are used.

Session 21  Prof. Dr. Klaus Noweck, Lurgi

By 2020 China will increased its number of vehicles by a factor of 5 and its oil imports by a factor of 4.

China’s energy future strongly depends on coal for electricity and fuels production.

Potential market volume for Biodiesel will be approx 2,320,000 tons with the transportation sector at approx 1/3 of total giving 770,000 tons.

Existing  internal supply for biodiesel is 95,000 tpa frequently derived from spent cooking oil.
The development of 2nd generation biofuels based on biomass is thw winning option in future,

· Biomass can cover 30% of the primary energy demend, but should primarily be used as a carbon source

· Biomass is the key alternative for oil

· Biofuels based on biomass need:

· Basic research

· Regional demonstration

· Industry building embedded in long term programs > 10 years

· Sustainable support by legislation

