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Ubungen zur Physikalischen Chemie fiir Mikrosystemtechnik WS2007/2008

Ubungsblatt 3 — Lésungen
nlT
v
n=10mol 7T =27315K () bzw. 1000 K (i) V =22.414L (i) bzw. 100 cm® (ii)

Nach GL 1-1ist p=

_ (1L.Omol)-(8.314 % 1072 L bar K™ ' mol™4) - (273.15 K)

W r= 334147, L0 bar
1.0mol)-(8.314 x 1072 L bar K-* -4 .01 K
G p= (1.0 mol) - (8.314 x 19 - 100&; mol™) - (1000 K} (83 %107 box
, . ) nRT an?
b) Nach Gl.1-22ist p= Ty e

Der Tabelle 1.5 entnehmen wir die Werte a = 5.562 L2 bar mol™2 und b = 6.380 x 102 L mol™*

nRT  {1.0mol) (8314 x 1077 L bar K~ mol™?) - (273.15 K)

® v [22.414 — (1.0) (6380 x 10-2)] L

= 1.016 bar

an? _ (5.562 L? bar mo!™?) - (1.0 mol)?
vz o {22,414 1.)2

= 1.10 x 1077 bar

Bsfolgi p= 1.016 bar — 1.100 x 1072 bar = { 1.0 bar |

A3.2:

nRkRT (1.0 mol) - (8.314 x 1072 L bar K~ mol ™1} - (1000 K) — 3
| - = 2.30% 103 b
V —nb (0,100 — 0.06380) L 50> 107 bar

(ii)

an? _ (5.562 L2 bar mo]“z) - (1.0 mol)?
Ve = (0.100 L)?

— 5.56 x 10 bar

Esfolgt p=2.30x 10% bar — 5.56 x 102 bar = [ 1.7 x 10 bar

o) ek

v _ BT _ (8.314x107% L bar K~! mol~1) . (350 K)
- _RT _ _

P 333 bar = 125 L mol—!

b} Mit Gl. 1-22b erhalten wir

_ RT a RT
_Vm—b_vmf und Vm:-ﬁa_f_b
(4 7%)

Die Werte fiir @ und b entnehmen wir der Tabelle 1.5. Es folgt

8.314 x 102 L bar K~! mol—1) .
Vi & ( ol™) - (350 K) . B
6.579 17 bar mol‘2> +(5.622 x 107* L mol ™)

2.33 bar) + (
( ) (12.5 L mol—1)2

_29.09 L mol~!

537 — 1 (5.622x 107> L mol™") & | 12.3 I mol -

. . —1
Einsetzen von 12.3 L mol~?! in den Nenner des ersten Ausdrucks liefert wiederum Vi

; = 12.3 L mol~! i
Iteration beendet werden kann. mol™", so dafl die
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A3.3:

4 -1
[apj _a _ 138 196 K — =462 am K"
or ), . 3.9-10°atm

AT =2K = AP=964K

Konsequenz: Bersten des Thermometers

Das Ergebnis spiegelt die Tatsache wider, dass Fliissigkeiten nahezu inkompressibel sind; es entste-
hen beim Versuch der Kompression daher sehr schnell hohe Driicke. Daher fiihrt auch ein geringfii-
giges Uberhitzen eines Thermometers sehr schnell zu dessen Zerstdrung.



A 3.4:

- -7, 8V -

o - Aabu . 0 et =

= - AQ}(LM» (//'cl)//z\ R l(>§ é)a‘ CL\(-M,:A)

=030 10° Nw™ 5t L}

1
= 4013 10 N = — g0012 }

<«




<<
  /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
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


