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New measurement of the diffusion of 85Kr in COy forp < 0.3 g/em3 and T = 31.5°C and 7T = 40.2°C
are reported. Some behaviour, previously reported, of diffusion at the liquid gas critical point is discussed,

Considering the few measurements of the dif-
fusion at the liquid-gas critical point, one of the
most astonishing results is the one reported by
Krichevskii et al. [1], about the impurity (12) dif-
fusion in COg near the COs9 liquid gas critical
point. They reported that approaching the critical
point the diffusion coefficient seems to become
zero. In this note we report some new measure-
ments of impurity diffusion in COq. These meas-
urements show that the results of Krichevskii
appear to be incorrect and therefore any of their
conclusion concerning the behaviour of the binary

diffusion at the critical point must be disregarded.

The quantitative measurement of the anomaly of
any physical property at the critical point, means
obviously to measure the difference from the
"normal" behaviour. In the case of diffusion in
dense fluids we do not have, at the moment, any
exact theoretical formula useful for quantitative
predictions, therefore it is necessary to infer
such a "normal® behaviour from a phenomeno-
ligical analysis. It has been suggested [2] that a
proper way to analyse the experimental data it is
to Jook at the behaviour of Dp, where D is the
diffusion coefficient and p is the fluid density.
Such a quantity seems to depend slightly on the
absolute temperature and, up to the critical den-
sity, it is quite independent of p. Moreover the
value of ﬁl)gno Dp must satisfy the Chapman-Enskog

prediction [3]. In fig. 1 the Krichevskii's results
are reported in the form of Dp as a function of p.
If the straight line is assumed to represent the
"normal™” behaviour, the decrease of D near the
critical density it is clearly very big. However
the suggested "normal" behaviour contains two
strange features: 1) thepling)D =9x10""g/cm-s

whereas the Chapman- Enskog theory, with

019 =4.5 A and €19,k = 336°K, would indicate

a value of Dp = 9 x 1079 g/cm-s which is 100
times bigger than the Krichevskii data; 2) At
constant temperature Dp increase tremendously
fast with p. In fact Dp = 9 x 10~7 x exp(5.2p)
em~1 sec-1l. To check these two points we meas-
ured the diffusion of an impurity (85Kr) in COy
at the same temperatures as the Krichevskii
data and for p < 0.3 g,"cm3 i.e. just outside the
critical region. Qur experimental method [4]
was the capillary one arranged in an horizontal
position so to avoid any influence of gravitational
effect. The temperature regulation of the diffusion
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Fig. 1. Dp as a function of p for diffusion of I in COg
(ref. 1). The dashed line represent the "normal
behaviour".
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Fig. 2. Dp as a function of p for diffusion of Kr in CO,.

cell was maintained constant better than 0.02°C.
During the diffusion, the cell was closed to avoid
external disturbances and the density inside the
cell was continously measured through a capaci-
tor connected to the cell and it was in very good
agreement with PVT measurements. Our experi-
mental results at 31.50°C and 40.2°C are shown
in fig. 2 together with some previous measure-
ments [5] at very low densities and T = 35°C.

We can see that our data show: 1)3111})Dp =

=2 X 10_4 g/cm-s in perfect agreement with the
Chapman- Enskog value, which, is 1.9 X 10-
g/cm-s [we have taken 019 = 3.8 A and (e19/k=
= 1850K]; 2) At constant temperature Dp in-
creases only linearly with like Dp = 2+2p) X 10-4
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g/cm-s showing therefore a very small density
dependence in very good agreement with the
phonomenological relationship found in many
other cases. Since the gualitative behaviour of
the diffusion coefficient as a function of p should
be independent of the kind of impurity [6] we can
conclude that the Krichevskii data are wrong in
the thermodynamic region just outside the critical
one. Since such data are necessary to infer about
the "™normal" behaviour, we must conclude that
also the Krichevskii suggestion about the beha-
viour of the diffusion at the critical point should
be disregarded.

References

[1] I. R. Krichevskii, N. E.Khazanova, L.R. Linshitz,
Dokl, Akad. Nauk. S.8.S.R. 141 (1961) 397.

P, A. Egelstaff and J. W, Ring in Physics of Simple
Fluids, eds, H.N.V.Temperley, U.S.Rowlinson
and G. S.Rushbrook, p. 284.

[2] P. H. Oosting and N. J. Trappeniers, Physica 51
(1971) 418.

(3] 4. O. Hirschfelder, C. F. Curtiss and R. B. Bird,
Molecular theory of gases and liquids (J. Wiley and
Sons Inc., New York 1954).

[4] P. Carelli, I. Modena and F. P, Ricci, Frasecati
Report L. N. F. 71/33 (1971).

[5] L. Durbin and R.Kabayashi, J. Chem. Phys. 37
(1962) 1643.

[6] Z. Balenovie, M. N, Myers and J. C. Giddins,

J. Chem. Phys. 52 (1970) 915.

Kok ok kK

262




<<
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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 true
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. 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 best suited for high-quality prepress printing.  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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


