CO,-knowledge

Capturing CO,

We use the expression “CO, capture” because CO, is removed from the
fuels or flue gases, and then stored. Several CO, capture technologies ex-
ist, and additional methods are being developed. All CO, capture methods
require large investments and so far, the technology has only been tested on
a small scale.

THREE IMPORTANT METHODS

€Oy can be removed in three fundamentally different ways:

» (07 is captured after combustion in the power plant (post-combustion)
» (€O is captured before combustion in the power plant (pre-combustion)
» Natural gas combustion in a gas turbine with pure oxygen (oxy-fuel)
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POST-COMBUSTION

This method is easiest to implement because the capture plant can be constructed
| independently of the power plant. Several gas power plants with post-combustion
CO7 capture are being planned in Norway. The flue gas emitted by a gas power
plant only contains 3.5-4 % CO5. In other words, large volumes of gas need to

be treated. The most commonly used capture method is amine
scrubbing. When flue gas is passed through a tower

filled with amines, COy is ‘scrubbed’, i.e.,

reacts with the amines. The remaining

flue gas, consisting mainly of air,

water vapour and a residual

amount of COp (06 % \
of the initial contents

are not captured) is

discharged into the

atmosphere. In 0.0.
a  subsequent '8.
step, the

amine solvent
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Gntaining the captured

COy is heated. This
process releases the
CO7 again, which then
can be compressed and
transported to a storage
site. The amines can be
re-used. The capture plant
requires a lot of space: the
absorption tower required
for a 420 MW gas power plant
would cover an area of about
240 mZ, and reach a height of more
than 50 m. The power plant would
annually generate about one million tonnes
of CO7.

PRE-COMBUSTION

In a pre-combustion plant, natural gas or coal is reformed to so-called synthesis
gas (syngas), which can consist of carbon monoxide (CO) and hydrogen. CO is
then transformed to CO using steam and heat. The CO7 is then captured, while
the hydrogen is fired in the gas turbine. The advantage is that CO, capture can
be performed under pressure, which requires a smaller and less costly carbon-
capture plant than post-combustion. However, the actual power plant based on
fuel reformation is more expensive than a conventional gas-fired power plant.
The total cost of a gas-fired power plant using pre-combustion carbon capture
is thus higher than of a power plant using post-combustion carbon capture.
Another disadvantage of pre-combustion is the challenge posed by nitrogen oxide
emissions resulting from high-temperature combustion of hydrogen. This model is
relevant for operators wishing to produce both power and hydrogen fuel, e.g., for
transportation.

OXY-FUEL

In an oxy-fuel plant, oxygen is separated from the air and mixed with the natural
gas in gas turbines. This gives a nearly clean combustion, with the flue gas
consisting of CO7 and water. Thus the CO7 gas can be captured by condensation,
a simpler process than conventional post-combustion capture. However, the initial
separation of oxygen requires a large energy input.

TECHNOLOGY DEVELOPMENT NEEDED

Both pre-combustion and oxy-fuel technologies require that substantial changes are
made to the actual gas or coal power plants. Thus, these technologies will not be
commercially available for several years. All capture methods require energy input,
which means that the net power yield decreases when CO; capture is employed,
and more fuel is needed. Fuel consumption per kWh of power generated typically
increases by 18-20 %. Norway, the EU and the USA are studying and developing
alternative COp-capture methods, with the aim of developing technologies that are
both more effective and less expensive than today’s solutions.

% Published by: Gassnova SF, September 2008

» Written by: Claude Olsen, Teknomedia/Liv Lenne Dille, Gassnova SF
) English text by: Karl Kerner, Agro Lingua

» Layout: RLF

» Print: Erik Tanche Nilssen AS, Skien

‘ CO2 viten-capturing 2 09-09-08 13:59:44




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /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 false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 170
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /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 true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 170
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /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 true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 800
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /SyntheticBoldness 1.000000
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [595.276 822.047]
>> setpagedevice


