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This joint project has been carried out by IVL Swedish Environmental Research Institute; SLU,
Swedish University of Agricultural Sciences; RISE Research Institutes of Sweden; Biogas Ost
and Gasum. The project has developed and analysed a new ash-based filter used for polishing
of biomethane and analysed production, distribution and the current and future Swedish
market situation for liquefied biogas (LBG).

Methane transitions from a gas to a liquid at approximately 1 bar and -162 °C. Liquid methane is easier to
store and transport in large quantities and over long distances . Liquefied methane from renewable
sources is called LBG and fossil liquefied methane is called LNG. LNG production sites produce
quantities of liquefied methane that are orders of magnitudes greater than those of LBG production sites.
Current conventional means of LBG-production are basically downsized versions of larger scale natural
gas liquefaction technologies; this makes LBG-production relatively costly.

Lab scale tests performed by SLU and RISE show that, using an ash-filter of their own design, it is
possible to reduce the amount of CO, and other impurities to levels well below those that are required to
produce LBG that fulfils current standards for liquefied methane. Calculations using data from the lab
tests show that it is possible to produce LBG in small scale plants with a yearly production of one or two
GWh with a cost that is just slightly higher than current Swedish diesel prices for road traffic. The cost
and energy consumption of treating and distributing the relatively large amounts of ash has been shown
to be comparable to similar ash-treatment with no biomethane-production.

Different chains of technology that can be used for LBG-production were investigated by RISE. The
results show that production costs are more or less the same regardless if the ash filter or a more
conventional technology is used. The costs of producing and distributing LBG at production sites with a
yearly production of 30 GWh per year are comparable to the price of diesel for road transport in Sweden.
Scaling up production to around 50 GWh per year allows for a somewhat lower production cost since
more of the standard components uses their full capacity. Biomethane production facilities with a yearly
production of 50 GWh or more are considered large in Sweden but are fairly common. An unproved
technology seems to be able to reduce production costs by about 25 %. Using life cycle assessment, VL
has shown that the environmental impact of producing LBG from raw gas in Sweden is approximately
90% lower than for the average MK1 diesel used in Sweden 2017 which had about 20% renewable
content.

The market analysis shows that there is practical potential to significantly expand the market for
biomethane in Sweden using LBG in the near future. New more powerful vehicles and a large number of
planned filling stations increase the practical usefulness of LBG and LNG as a fuel for heavy vehicles.
Rising costs for fossil fuels in some industry due to higher taxes and somewhat lower production costs
due to technical advancements increase the attractiveness for LBG as a fuel. The distribution analysis
performed by IVL shows what conditions need to be fulfilled for cost effective distribution of LBG.

The Swedish agency for innovation, Vinnova, is the main financer of this project. IVL, SLU,
RISE, Biogas Ost and Gasum have financed the rest of the project. The complete reports from
this project are available in Swedish under the title “Utveckling av innovativa concept for
konkurrenskraftig produktion av flytande biogas” at Vinnovas website www.vinnova.se and att
Biogas Osts website http://biogasost.se/.




