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Understanding the Sorbex™ Process

Aromatics

Sorbex technologies

The term Sorbex is used to refer to a family of processes
which simulate a moving bed of adsorbent with continuous
countercurrent flow of a liquid feed over the adsorbent
bed. This method of contacting enables the recovery of
high-purity chemical isomers which are difficult to obtain
by other means. UOP’s commercially proven processes
based on Sorbex technology include:

m Parex™ process for separation of para-xylene from
mixed Cg aromatic isomers

m Ebex™ process for separation of ethyl-benzene
from mixed C, aromatic isomers

m MX Sorbex™ process for separation of meta-xylene
from mixed C, aromatic isomers

m Molex™ process for separation of linear paraffins
from branched and cyclic hydrocarbons

m Olex™ process for separation of olefins from paraffins

m Cresex™ process for separation of para-cresol or
meta-cresol from other cresol isomers

m Cymex™ process for separation of para-cymene or
meta-cymene from other cymene isomers

m Sarex process for separation of fructose from
mixed sugars

Each uses a specific adsorbent/desorbent combination
uniquely tailored to the specific separation. The principles
of Sorbex technology, however, are the same regardless
of the desired separation product.

Understanding Sorbex technologies

The easiest way to understand the Sorbex process is to
visualize a countercurrent flow of liquid feed and solid
adsorbent. For simplicity, assume the feed is a binary
mixture of components A and B, with component A being
selectively attracted to the adsorbent. In practice, the
feed to a Sorbex unit may contain a multitude of compo-
nents from which one would be selectively recovered. In
addition to A and B there is also a liquid desorbent, D,
used to displace A and B from the solid adsorbent.

As can be seen from the diagram, the positions of injec-
tion and withdrawal of the four net streams divide the
adsorbent bed in four zones:
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Zone |, adsorption of A, is between the point of feed
injection and raffinate withdrawal. As the feed flows
down through Zone |, countercurrent to the solid adsor-
bent flowing upward, component A is selectively
adsorbed from the feed into the pores of the adsorbent.
As A is adsorbed, desorbent D is displaced from the
pores of the adsorbent to the liquid stream in order to
make room for A.

Zone ll, desorption of B, is between the point of feed
injection and extract withdrawal. At the fresh feed point,
the upward flowing solid adsorbent contains the quantity
of component A that was adsorbed in Zone |. However,
the pores will also contain a large amount of B, because
the adsorbent has just been in contact with fresh feed.
The liquid entering the top of Zone Il contains no B, only
components A and D. Due to the concentration gradient,
component B is gradually displaced from the pores by
the preferentially adsorbed A and D as the adsorbent
moves up through Zone II. Therefore, at the top of Zone
Il the pores of the adsorbent contain only A and D.

Zone lll, desorption of A, is between the point of des-
orbent injection and extract withdrawal. The adsorbent
entering the bottom of Zone Il carries only A and D. The
liquid entering the top of the zone consists of pure D. As
the liquid stream flows downward, component A in the
pores is displaced by D due to the concentration gradi-
ent. The liquid leaving the bottom of Zone Ill is therefore
composed of both A and D. A portion of this liquid is
withdrawn as extract, while the remainder flows down
into Zone Il as reflux.



Understanding the Sorbex Process

Sorbex Process

Concentrated
Extract

Extract
Column

Concentrated
Raffinate

Adsorbent

Chamber
-E_I Feed

Pumparound Pump

Raffinate
Column

Zone |V, isolation zone, is where the feed components
in Zone | are segregated from extract in Zone lll. At the
top of Zone lll, the adsorbent pores are completely filled
with D. The liquid entering the top of Zone IV consists of
B and D. By properly regulating the flow rate of Zone IV
it is possible to prevent the flow of component B into
Zone Il and avoid contamination of the extract.

The desorbent liquid is selected so as to have a boiling
point significantly different from those of the feed com-
ponents. This allows the net stream containing A and D
and the net stream containing B and D to be separated
by fractionation into high-purity extract A, raffinate B and
high purity desorbent for recycle back to the Sorbex. In
addition, the desorbent must be capable of displacing
the feed components from the pores of the adsorbent.
Conversely, it must also be possible for the feed compo-
nents to displace the desorbent from the pores of the
adsorbent. Thus, the desorbent must be chosen so as to
be able to compete with the feed components for any
available active pore space in the solid adsorbent, solely
on the basis of concentration gradients.

In practice, it is very difficult to actually move a solid bed
of adsorbent. In the Sorbex process, the countercurrent
flow of liquid feed and solid adsorbent is accomplished
without physical movement of the solid. Instead, coun-
tercurrent flow is simulated by periodically changing the
points of liquid injection and withdrawal along a stationary
bed of solid adsorbent. In this “simulated moving bed”
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(SMB) technique, the concentration profile shown in the
figure on the first page actually moves down the adsor-
bent chamber. As the concentration profile moves, the
points of injection and withdrawal of the net streams are
moved along with it. This movement of the net streams
is done with a unique rotary valve developed by UOP
specifically for the Sorbex family of processes.

Although this indexing action could in principle be dupli-
cated with a large number of separate on/off control
valves, the UOP rotary valve simplifies the operation of
the unit, lowers the capital cost, and improves reliability.
In the Sorbex process, simulated moving bed perform-
ance is obtained with essentially two moving parts: a
rotary valve and a pumparound pump to circulate liquid
through the adsorbent chambers.

The actual liquid flow rate within each of the four zones
is different, because of the addition or withdrawal of the
net streams. As the concentration profile moves down
the adsorbent chamber, the zones also move down the
chamber. The overall liquid circulation rate is controlled
by the pumparound pump, which must operate at four
different flow rates, depending on which zone is passing
through the pump.

Commercial experience

The Sorbex process was invented by UOP in the 1960s
and was the first large scale commercial application of
continuous adsorptive separation. The first commercial
Sorbex unit, a Molex unit, came on stream in 1964. The
first Parex unit came on stream in 1971. To date, UOP
has licensed more than 130 Sorbex units throughout the
world.

For more information

Sorbex technology services are available upon request.
For more information, contact your local UOP
representative or our Des Plaines sales office:

e-mail: info@uop.com
fax: +1-847-391-2253
phone: +1-847-391-2000

Lop

A Honeywell Company

to practice a patented invention without a license.

WWW.uop.com UOP 4680-18 1106AR0Ad




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /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 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 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /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 true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /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 true
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /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
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


