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LEAVING ASIDE THE APPARENT CONTRADICTIONS 
of a “liquefied gas” or having “bio” and “petro-
leum” in the same term, Liquefied Petroleum 
Gas (LPG) is a generic name for commercial 
blends of light gaseous hydrocarbons, predomi-
nantly propane (C₃H₈) and butane (C₄H₁₀). 
These change from a gaseous state at normal 
temperature and pressure to a liquid state when 
cooled or compressed at moderate pressure. This 
liquefaction property increases the density and, 
in its liquid state, the energy content of LPG on 
a per-tonne basis is higher compared to other fu-
els including most oil products. 

LPG is extracted as a by-product from crude 
oil refining or separated out from natural gas or 
oil production streams. LPG is normally refriger-
ated for shipment by sea and storage of large vol-
umes at receiving terminals whereas smaller vol-
umes are usually stored and distributed in pres-
surised vessels. It burns readily and cleanly in the 
presence of air giving off a hot flame with low 
NOx, SOx, aromatics and ultra-low soot emis-
sions. LPG in itself is not a greenhouse gas 
(GHG) and is non-toxic. However being heavier 
than air it is hazardous and explosive. 

Residential sector largest user
Being a function of oil and gas production LPG is 
supply driven. According to the 2013 “Statistical 
Review of Global LP Gas” jointly published by Ar-
gus and the World LP Gas Association, 2013 
global LPG production reached just over 280 
million tonnes and consumption was 265 million 
tonnes, both up just over 2 percent on 2012 fig-
ures, whereas the 15 million tonne gap between 
supply and demand remained the same. LPG ac-
counts for around 2 percent of global primary en-
ergy supply. 

From a renewables perspective it is worth not-
ing what LPG is used for. The residential sector is 
by far the biggest user, accounting for around 46 
percent of all LPG consumed. In developed re-
gions its use is highest in off-gas grid locations for 
heating and cooking whereas in other regions 
cooking fuel is the dominant use. Non-energy use 
in the petrochemicals sector accounts for about 
25 percent of consumption whereas transport, 
industry, refinery and agriculture make up the 
balance. In Europe an estimated 6 million vehi-
cles use LPG, “Autogas” as it is often called, as 
road transportation fuel and specific applications 
include machinery operating in confined spaces.

BioDME and LPG
Dimethyl ether (DME) is another non-toxic gas 
under normal temperature and pressure condi-
tions but liquefies at about 6 bars and has proper-
ties similar to propane. According to the Interna-
tional DME Association, global DME produc-
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tion is a modest 5 million tonnes per annum and 
it is produced from a variety of fossil and biomass 
feedstock, notably methanol. DME has been used 
for decades as an aerosol propellant in the person-
al care industry. More recently it is attracting at-
tention as a (bio)fuel for backup power genera-
tion, heating, cooking or transportation. In June 
the Swedish renewable DME producer LTU 
GREEN FUELS AB revealed that its BioDME 
is being tested for industrial heating usage 
blended with LPG (propane) in a project with 
FLOGAS SWEDEN AB. A subsidiary of UK-
headed Flogas Europe, it is the country’s larg-
est supplier and distributor of LPG having a 
55 percent share of an “addressable” Swedish 
market of about 340 000 tonnes, the vast ma-
jority of which is propane used in industry for 
process heat. 

The BioDME from LTU Green Fuels is pro-
duced by gasification of black liquor, a by-product 
of the pulp industry, at its 1 000 tonne-per-an-
num pilot plant in Piteå, northern Sweden. In the 
project a first delivery of 20 percent BioDME-
blended LPG has been shipped to an asphalt plant 
located by Stockholm Arlanda airport where it is 
currently being tested. Operated by Svevia, one of 
the largest road infrastructure construction and 
maintenance companies in Sweden, its Arlanda 
asphalt plant uses around 800 tonnes of LPG per 
annum supplied by Flogas Sweden. According to 
Jan Ström, Regional Manager, Flogas Sweden, 
the switch to using BioDME-blended LPG is easy 
and the market demand for renewable LPG is un-
questionably there. 

– If we had sufficient volumes of BioDME to-
morrow we could switch all our customers, Ström 
remarked during a visit to the Svevia asphalt plant 
in conjunction with the recent Advanced Biofuels 
conference in Stockholm Arlanda, Sweden. 

According to Ström up to 20 percent blend of 

BioDME in LPG is technically possible without 
any need to adjust equipment, whereas higher 
blends up to and including 100 percent BioDME 
require slight modifications. Based on its current 
market volume, a 20 percent blend for Flogas 
Sweden translates into a BioDME demand for 
around 37 400 tonnes of BioDME. 

It seems though that commercial-scale Bio-
DME from black liquor, in Sweden at least, may 
take some time. According to Jonas Rudberg, Di-
rector for PORCUPINE, a consultancy company 
and one of the developers behind the LTU Green 
Fuels pilot plant, if and when commercial-scale 
BioDME from black liquor becomes a reality is 
dependent on stable long-term policy, a mini-
mum of 13 years when allowing three year plant 
build.

– It’s a policy-dependent financing issue. The 
technology for producing and using BioDME 
works. The black liquor feedstock is available and, 
as we can see, the market is ready and waiting. To 
build the first commercial 100 000 tonne-per-an-
num facility will require an investment of around 
SEK 3 billion (≈EUR 322 million), said Rudberg,  
during the said conference pointing out costs are 
likely to come down for subsequent plants.

Biogas to BioDME or biopropane
Others are building commercial BioDME but at 
much smaller scales and using different feedstock. 
Last year US-based OBERON FUELS, INC., recei-
ved US Environmental Protection Agency (EPA) 
approval for its biogas-based DME for inclusion 
under the Renewable Fuel Standard (RFS) and 
earlier this year its DME was approved as a “le-
gal” vehicle fuel by the State of California. Obe-
ron Fuels has developed proprietary skid-moun-
ted units that convert methane and carbon di-
oxide (CO₂) to DME from feedstock such as bio-
gas and natural gas. Capacities are in the range 

SPOTLIGHT

Ironic as it may seem, liquefied petroleum gas (LPG) can play an increasingly important role for developing biomass fuel 
markets as a whole. The specific characteristics of LPG and its advantages over other fuels – fossil and non-fossil alike – 
along with its current uses suggest LPG may be exceptionally well suited to act as a “bridging” fuel for renewables. 
Commercial pathways to produce Bio-LPG are emerging and the race is on to secure production and distribution.

Figure 3: World final energy consumption of LPG by sector, 2013 

* Including non-specified other final consumption. 
Source: Menecon Consulting analysis; WLPGA/Argus Media (2014). 
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3 000 to 10 000 gallons per day of (Bio)DME. 
An alternative biogas route is methane to pro-

pane. In July, ALKCON CORPORATION, a newly 
formed US-based company specialising in devel-
oping natural gas processing equipment an-
nounced it had entered into an “exclusivity agree-
ment” and signed a Letter of Intent (LoI) with 
FLOGAS EUROPE. Alkcon recently filed a provi-
sional patent for its methane-to-propane conver-
sion process and is currently developing a series of 
industrial gas conversion technology products di-
rected at flare gas recovery, coal seam gas conver-
sion and biopropane production from biogas.

It is the latter that the approximately US$60 
million deal involves. Flogas Europe has the ex-
clusive right to market and sell Alkcon’s propri-
etary methane-to-propane gas conversion tech-
nology in Belgium, France, Ireland, the Nether-
lands, Norway, Sweden and the UK. Under the 
terms of the agreement, Flogas will purchase a 
minimum number of Alkcon’s “MP32K” gas 
conversion systems annually for five years. Flogas 
intends to install the units at biogas production 
sites throughout Europe. Each system could pro-
duce up to 1 600 tonnes of biopropane annually. 
The resultant biopropane will be used to enrich 
biomethane, increasing its caloric value, before it 
is injected into national gas grids. The first deliv-
eries are expected to begin in 2016.

BioLPG straight
For the moment it seems that Finnish oil refiner 
and renewable fuel producer NESTE have the up-
per hand when it comes to producing BioLPG at 
scale. In September it broke ground on what is 
described as the world’s first BioLPG production 
and storage facility at its renewable fuel refinery in 
Rotterdam, the Netherlands. Announced in De-
cember last year the new facility will have a pro-
duction capacity of 40 000 tonnes per annum of 
BioLPG for the European market. With a pro-

duction process designed by Finland-based tech-
nology, engineering and project management 
company NESTE JACOBS, the new facility will 
purify and separate BioLPG from the side-stream 
gases produced by the Rotterdam refinery, which 
primarily produces its NEXBTL renewable diesel 
from various waste, residues and vegetable oils.

Exclusive distributor for Neste’s BioLPG is 
the Dutch-headed ‘off-grid’ energy supplier 
SHV ENERGY, which will market and sell the 
BioLPG. Production at the EUR 60 million fa-
cility is scheduled to begin by the end of 2016 
and SHV Energy are to supply 160 000 tonnes 
of BioLPG over a four-year period to clients 
across the full range of standard LPG applica-
tions in six European countries.  

– BioLPG is a wonderful addition to our prod-
uct portfolio, and our customers can benefit as it 
can be used within a full range of existing LPG 
applications, from transport and commercial 
heating to retail leisure cylinders, demonstrating 
the versatility of the fuel without having to 
change conventional equipment. This provides 
our customers with an even cleaner rural energy 
alternative to the high-carbon fuels many are de-
pendent on in off-grid areas, said Fulco van Lede, 
Management Board Member of SHV Energy.

It seems that the new biofuel is gaining recog-
nition from policy-makers in some quarters. For 
instance the UK Department for Transport has 
issued Renewable Transport Fuel Certificates 
(RTFCs) for BioLPG under its Renewable Trans-
port Fuel Obligation (RTFO) accreditation.

 
Bio-isobutene, blessing for 
butane
For butane, the other major LP gas, the situa-
tion is slightly different as there is yet no renew-
able source of butane. Bottled butane is a major 
consumer gas used for cooking, camper stoves 
and portable heaters amongst others. In France, 

COMITÉ FRANÇAIS DU BUTANE ET DU PROPANE 
(CFBP), an industry organisation representing six 
major gas supply and distribution companies, an-
nounced a partnership with GLOBAL BIOENER-
GIES, one of the few companies worldwide and 
the only one in Europe that is developing a pro-
cess to convert biomass into some of the key pet-
rochemical hydrocarbons, such as isobutene, via 
fermentation. The company operates an industrial 
pilot in France and has begun the construction of 
its demo plant in Germany. The company is pre-
paring the first full-scale renewable isobutene pro-
duction plant in France, IBN-One, through a 
joint-venture with CRISTAL UNION with con-
struction expected to begin in 2017.  According to 
current regulations, bottled butane gas may con-
tain a high proportion of isobutene. Using bio-
isobutene is an attractive solution to some 10 mil-
lion French households that use bottled butane. 

– Blending isobutene from renewable resourc-
es into domestic bottled gas is a practical and eve-
ryday application of benefit to a large number of 
households, commented Marc Delcourt, CEO of 
Global Bioenergies.

Last July, CFBP and Global Bioenergies start-
ed a series of tests based on a batch of bio-isobu-
tene produced by Global Bioenergies at its French 
pilot site in Pomacle, Marne. The tests focused on 
the product’s compatibility with the logistics 
chain and domestic appliances such as cookers.

– At this stage the tests show that renewable 
isobutene produced by Global Bioenergies is com-
patible with commercial butane. The CFBP is 
keen to continue this collaboration to enable the 
addition of renewable energy in bottled gas in the 
short term, said Joel Pedessac, CEO of CFBP.

With all the bio in LPG buzz, perhaps its time 
to introduce Liquefied Renewable Gases, LRG?

Text & photos: Alan Sherrard
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SPOTLIGHT

– We have developed an innovative renewable 
product family based on our NEXBTL production 
technology. BioLPG is the latest addition to our list 
of renewable products, said Kaisa Hietala, Execu-
tive Vice President of Renewable Products at Neste. 
Production of BioLPG at its Rotterdam biorefinery is  
expected to begin by end of 2016.

– From a technical standpoint it is easy to switch 
to using BioDME blended LPG. If we had sufficient 
volumes of BioDME tomorrow we could switch all 
our customers, remarked Jan Ström, Regional Man-
ager, Flogas Sweden, during a visit to Svevia Ar-
landa asphalt plant in conjunction with the recently 
held Advanced Biofuels conference in Sweden. 

– Someone has to build the first commercial 100 
000 tonne-per-annum facility and to do that they 
need sufficient confidence in the investment. Taxa-
tion and other steering instruments affecting the 
price of BioDME relative to fossil gas need to re-
main stable over time, said Jonas Rudberg, Director, 
Porcupine.

Lauren Scott
Highlight



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (Coated FOGRA27 \050ISO 12647-2:2004\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




