Biomethane as a vehicle fuel made from upgraded biogas and used locally or after pipeline injection 
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Abstract:

Biomethane is a very convenient replacement for natural gas. Its composition and properties can readily be tailored to match the properties of pipeline natural gas (NG) and thus is a perfect drop-in fuel with no blending limitations 
and no demands on end-users to change settings of equipment designed for using natural gas. When made to a suitable specification biomethane can thus be used either directly as a vehicle fuel close to the site of production, or remotely after injection into the NG grid. In various parts of the world there is growing interest in the use of biomethane as a vehicle fuel because of the lower emissions achievable compared with liquid biofuel counterparts. It is argued that the large-scale use of biomethane has been wrongfully overlooked in studies focusing on the long-term and large-scale options for the transport sector [1]
. The world market for vehicles using NG is already very substantial 
and vehicle manufacturers already have high performance engines running on methane, either in the form of natural gas or biomethane.

Biomethane can be upgraded from biogas from the process of anaerobic digestion or from the methanation and upgrading of syngas resulting from the thermochemical gasification of biomass. In either case the raw gas, biogas or syngas, must undergo a range of treatments to obtain a suitable composition of biomethane. The process route going from syngas to biomethane has so far been proved on a small demonstration level and is yet to be proven on a long-term commercial scale, but the first plants are under construction or commissioning. On the other hand, biomethane production from biogas has been carried out successfully for a number of years in several locations around the world. This presentation and paper will describe the main challenges involved in biomethane production from biogas, the approaches for biomethane standards for grid injection and use as a vehicle fuel and the performance of vehicles running on biomethane/natural gas.
Biogas can be produced from a very wide range of biomass feedstocks. Before upgrading from methane to more than 95% methane the biogas must be cleaned. Apart from methane (typically 50-70%) and carbon dioxide (up to around 50%), biogas can also contain water vapour, hydrogen sulphide, nitrogen, oxygen, ammonia, siloxanes and particles and the concentrations of these impurities depend on the composition of the feedstock used for biogas production. A range of biogas upgrading processes have been developed and put into commercial operation in the leading countries in this field, Sweden, Switzerland, Germany and the USA. The most rapid growth of upgrading facilities can now be found in Germany. The processes most commonly used are pressure swing absorption (PSA), water scrubbing, organic physical scrubbing and chemical scrubbing [2]. The best technology is often determined by the specific parameters at the plant, such as the availability of low-cost heat and electricity. For both economic and environmental reasons methane losses from the process are vitally important and must be kept to the lowest level possible. For this reason a number of measures are taken to minimise methane losses. Other upgrading processes are available, including membranes that were widely used in the early days for upgrading landfill gas and have produced good results in a demonstration in Austria. Cryogenic upgrading has the potential for high performance but has yet to be demonstrated on a commercial level and other techniques are at various stages of development. 

There are various local and national standards for injection of biomethane into the NG grid [2], and one standard for its direct use as vehicle fuel (Swedish standard from 1999). Current work within the European standards organisation, CEN, intends to introduce international standards for both. Natural gas and biomethane are most commonly used in compressed form at a delivery pressure of 200 – 300 bar at the pump, but liquefied gas (LNG) is increasingly becoming available as well. An extensive network of (C)NG filling stations has been established in many countries. In Sweden, for example, the filling station network delivers more than 50% biomethane in the gas mixture. Dedicated biomethane filling stations are commonly used for captive vehicle fleets such as city buses and waste collection trucks. With the exception of electric vehicles, the regulated and unregulated emissions from biomethane vehicles, particularly particulate matter, NOx, and CO2 are lower than for petrol, diesel and liquid biofuels. The technology for NG vehicles is commercially available, unlike for electric vehicles, with medium-term improvements of engine efficiency to be expected when its market share increases. Natural gas/biomethane will in the short-term provide for heavy-duty long-distance transportation when using space efficient liquefied gas storage technology together with energy efficient methane diesel technology (or dual-fuel), on par with diesel truck performance at lower fuel costs in most contexts. Existing regional markets of captive fleets of CNG buses, trucks and delivery vans with spark ignited (SI) engines,  may in the medium-term become more cost and fuel efficient through hybridization of the powertrain. This avenue may later on also be interesting for the light duty, LD-NGV sector, today running in bi-fuel mode with compromises in fuel efficiency due to the lower octane number of petrol.. These options will be fully explained in the paper.
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