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Moisture content in plastics

Influence of moisture content for PET in melt index testing

Polyester PET is highly affected by moisture content during processing and even more in testing.
One of the most common testing is melt index. Here moisture can lead to degradation of the
material visible by an increase of melt index. To give an idea of moisture influence on melt index
the following graph show typical dependencies of melt volume rate versus moisture content for
two commercial PET grades.

With lower humidity content one material reach an equilibrium melt index level below 0,035%
while the other still shows a slight change to lower moisture contents and the equilibrium is
reached below 0,02%. However the slope in the curve is so far reduced, that 0,035% as an upper
limit of moisture content can be confirmed by this measurement.

Generally the slope of the moisture dependency is ascending with increasing moisture content.
Thus wrong or improper drying leads to higher measurement uncertainty, because the result is
more and more dependant on changes in humidity.

The examples show, that only drying to a defined humidity level below 0,035% can lead to
reproducible results. Instead of using a separate oven and humidity measurement, humidity
measurement devices like Aquatrac® or HydroTracer® are also able to dry small sample amounts
to a constant level.
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Figure 1:
Typical curve of the melt index value versus the moisture content for two standard PET materials
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Handling of moisture sensitive materials

During the rheological testing of polymers the correct
preparation is absolutely essential. Especially materials
which are moisture-sensitive the residual humidity has
influence to the test result.

For a sufficient drying the selection of the correct oven is
important. Suitable are recirculating air or vacuum
devices. The recirculating air oven must be operated with
dry air, better are vacuum oven because during drying no
Oxygen can lead to oxidation. To reduce the drying time
and to improve the convection a nitrogen stream can be used.

\ e

Beside the selection of the proper oven the time and the temperature are of vital importance. The
drying temperature of PA or ABS is usually 80°C, 100°C at PC and 120-160°C for PET. The drying
time depends of the used oven, in vacuum devices it needs in general the double time as in
nitrogen purged or in circulating air oven. Typically (depending of the material) the drying time in
a vacuum oven is about 8-12 hours.

The right values of temperature and time can be seen in the specific data sheet of the supplier.
Especially for PA and PET drying at too high temperatures can lead to the effect of recondensation
of the materials, which lead to higher molecular weight or lower melt index than the original
sample.

After drying the residual moisture should be controlled with a suitable measuring device
(hygrometry), especially when the data are taken for comparison measurements.
For PA and PET the residual moisture must be lower than 0,035 %.

Summary

For certain test samples the residual moisture has a huge influence to the test
result

Correct drying is here of great importance

We are glad to offer the suitable measuring device and the right drying oven for
your application
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QUALITY COULD NOT BE PROVEN - IT HAS TO BE PRODUCED...

GOTTFERT
Werkstoff-Priifmaschinen GmbH
Siemensstralle 2

D-74722 Buchen

Germany

Tel: +49 (0) 62 81 408 - 0

Fax: +49 (0) 62 81 408 - 18
www.goettfert.de

GOETTFERT Inc.

488 Lakeshore Parkway
Rock Hill, SC 29730
U.S.A.

Tel: +1 803 324 3883
Fax: +1 803 324 3993
www.goettfert.com

GOETTFERT (China) Limited

2-1211 Xiaoyun Tower, No. 15 Xiaguangli
Chaoyang District

Beijing 100027

China

Tel: +86-10-84832051

Fax: +86-10-84832053
www.goettfert-china.com




<<
  /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
  /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 [595.000 842.000]
>> setpagedevice


