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Materialeigenschaften 

Die Sol-Gel-Technik wird seit vielen Jahren 

am Fraunhofer IKTS zur Präparation dünner 

Schichten eingesetzt. Dabei werden zwei 

Richtungen verfolgt. Zum einen werden  

definiert poröse, oxidische Schichten als 

Membranen für die Trenntechnik entwi-

ckelt, zum anderen erfolgt die Entwicklung 

dichter Nanokompositschichten, die zur 

Modifizierung von Produktoberflächen  

eingesetzt werden. 

 

Bei den Nanokompositen für die Steinbe-

schichtung handelt es sich im ausgehärte-

ten Zustand um ein überwiegend silikati-

sches Material, das eine gute Haftung zum 

Betonwerkstein ermöglicht und eine gute 

Säurebeständigkeit aufweist. Durch den 

Einbau organischer Gruppen im Si-O-Netz-

werk lassen sich gezielt hydrophobe und 

oleophobe Eigenschaften einstellen, die zu 

einer wasser- und schmutzabweisenden 

Oberfläche führen. Es findet eine Verfesti-

gung der Oberfläche statt sowie eine Erhö-

hung der Fleckresistenz. Glanz/Mattierung 

und Rutschsicherheit auf Fußböden lassen 

sich gezielt einstellen. Die Oberfläche bleibt 

diffusionsoffen, sodass Wasser aus Verlege-

mörtel oder Rückbeton verdunsten kann. 

Das Material vereint damit sinnvoll die Vor-

züge einer Imprägnierung mit denen einer 

Versiegelung. 

 

Leistungs- und Kooperationsangebot 

 

- Lieferung von Mustermengen flüssiger 

Beschichtungsmaterialien 

- Anpassung der Beschichtungstechnik an 

die spezifische Anforderungen 

- Weiterentwicklung der Beschichtungs-

materialien zur Realisierung neuer Eigen-

schaftskombinationen 

- »Keramische Modifizierung« bestehen-

der Beschichtungsmaterialien

 

Fraunhofer-Institut für Keramische 

Technologien und Systeme IKTS  

 

Michael-Faraday-Str. 1  

07629 Hermsdorf  

 

Ansprechpartner 

Dr. Thomas Hoyer  

Telefon +49 36601 9301-1867 

thomas.hoyer@ikts.fraunhofer.de 

 

www.ikts.fraunhofer.de 

 
 

 

1 Terrazzoplatte mit Beschichtung. 

2 Hydrophobe Beschichtung lässt Wasser 

abperlen. 

3 Elektronenmikroskopische Aufnahme  

einer Bruchfläche: Schicht auf Stein – der  

innige Verbund ist gut erkennbar. 

4 Reibradtest. 

5 Beschichtete Steinoberfläche nach 

Reibradtest. 

6 Beschichtungstechnik. 
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Materials properties  

Sol-gel technique is used by Fraunhofer 

IKTS for many years to prepare thin solid 

coatings. There are two main directions of 

development. Metal oxide coatings with 

well-defined porosity are developed for 

membrane separation purposes. Dense in-

organic-organic nano composite coatings 

are developed for the modification and 

functionalization of product surfaces. 

 

The nano composites for stone protection 

contain a large percentage of organically 

modified silicate structures with good ad-

hesion on several substrates and good acid 

resistance. The organic functional groups 

that are attached to the silica network lead 

to hydrophobic and oleophobic properties. 

So the stone surfaces are protected against 

contaminating liquids. The surface is 

strengthened and shows higher stain  

resistance. Gloss, satin finish and slip re-

sistance are adjustable. The surface stays 

permeable for diffusion so that water from 

concrete is able to evaporate. With these 

properties the material reasonably  

combines the advantages of an  

impregnation with these of a sealing. 

Services and cooperation 

- Delivery of liquid coating materials  

samples 

- Adaption of coating materials to  

customers’ needs 

- Further development of coating materi-

als to achieve new properties 

- "ceramic modification" of materials 

made by customers 

1 Terrazzo stone with coating. 

2 Pearling of water drops on hydrophobic 

coating. 

3 SEM picture of a fractured surface: coat-

ing on stone – the close connection is easily 

recognizable. 

4 Friction wheel test. 

5 Coated stone surface after friction wheel 

test. 

6 Coating process. 

 

Fraunhofer Institute for Ceramic 

Technologies and Systems IKTS 

 

Michael-Faraday-Str. 1  

07629 Hermsdorf, Germany 

 

Contact 

Dr. Thomas Hoyer  

Telefon +49 36601 9301-1867 

thomas.hoyer@ikts.fraunhofer.de 

 

www.ikts.fraunhofer.de 

 
 

 

4  5  6  

731-W-16-7-25 


	Materialeigenschaften
	Leistungs- und Kooperationsangebot
	Materials properties
	Services and cooperation



<<

  /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

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends false

  /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 false

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages false

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth 8

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /FlateEncode

  /AutoFilterColorImages false

  /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 false

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth 8

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /FlateEncode

  /AutoFilterGrayImages false

  /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 false

  /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 (None)

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /DAN <>

    /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.)

    /DEU <>

  >>

  /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 [3600 3600]

  /PageSize [1108.346 1567.559]

>> setpagedevice



