
A D V A N C E D  P R O T E C T I O N  F O R 
D U C T I L E  I R O N  A N D  S T E E L  P I P E

Tnemec Company’s innovative Perma-
Shield® lining technology is now 
available for steel & ductile iron pipe 
and fittings.  Specifically formulated and 
tested to withstand severe wastewater 
environments, Perma-Shield has 
protected millions of square feet in 
wastewater collection and treatment 
plants including manholes, lift stations, 
headworks, clarifiers, and digesters.

The Performance
Wastewater coating technology has 
changed dramatically in the past several 
years, driven primarily by changes in 
wastewater that have lead to elevated 
levels of hydrogen sulfide gas (H2S) and 
Microbiologically Induced Corrosion 
(MIC) that quickly corrode unprotected, 
or poorly protected, substrates.  Tnemec 
recognized older coating technology no 
longer offered sufficient protection and 
launched a major research initiative to 
formulate a protective liner designed to 
resist the biological and chemical 
components found in wastewater 
streams.  The result was the Perma-
Shield line of fluid-applied epoxy 
wastewater coatings.  Extensively tested 
in accelerated laboratory environments, 
and backed by years of reliable field 
service, Perma-Shield has demonstrated 
performance superior to older coating 
technology and even newer lining 
products.

The Product
Series 431 Perma-Shield® PL is a 
100% solids, high-build epoxy liner 
derived from the successful Perma-
Shield line and developed for the 
unique needs of steel and ductile iron 
pipe and fittings.  A high loading (20% 
by volume) of high quality, ceramic 
microspheres adds exceptional abrasion 
resistance to an already durable epoxy 
film, and its low permeation rate 
provides an impenetrable barrier to 
H2S and other sewer gases.  Applied 
using plural-component (PC) equipment, 
Series 431 applies quickly in one or 
two coats allowing fast and efficient 
through-put of pipe and fittings.

The Support
Tnemec products are backed by 
some of the most technical and 
knowledgeable coating consultants in 
the industry.  With expertise extending 
to all facets of wastewater collection 
and treatment, Tnemec representatives 
provide solid support from specification 
to application, and on through placing 
the coating in service. Ensuring long-
term performance is our key objective.

Perma-Shield  PL 
®

BENEF I T S

 100% solids epoxy

 Excellent adhesion

 Abrasion resistant

 Chemical resistant

 Ceramic microsphere modified

 H2S permeation resistant



A component of the 28 day Standard Practice for Rapid Evaluation of Coatings and Linings by Severe Wastewater 
Analysis Test (S.W.A.T.), Electrochemical Impedance Spectroscopy (EIS) analysis is a method that uses electrical 
current to determine the level of coating degradation after exposure to a testing environment. Measuring a coating’s 
resistance as impedance to an electrical current before and after provides a correlation to its overall performance. 
The higher the resistance, the lower its permeability to gases, liquids, chlorides and ions, thus the more protection it 
offers. As results from third party testing show below, the final impedance of Series 431 surpassed the competition, 
proving it to be the ultimate protection for steel and ductile iron pipe and fittings.

For complete testing results, contact your local Tnemec representative.
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SEVERE WASTEWATER ANALYSIS TEST (S.W.A.T.)
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Series 431 Perma-Shield PL and a competitive liner were 
evaluated side by side in an internal test utilizing the British 
Standard rocking abrasion test EN 598:2007+A1:2009. 
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The Test
In order to evaluate coating performance, Series 431 Perma-Shield PL 
underwent exposure to the Severe Wastewater Analysis Test (S.W.A.T.). 
This accelerated wastewater corrosion testing program was developed by 
Tnemec, in conjunction with leading engineers, municipalities and testing 
laboratories to test a coating’s resistance to sewer gas permeation, which is 
the leading cause of coating failure within wastewater environments. Out of 
the hundreds of coatings tested, Series 431 tested excellent for permeation 
resistance, adhesion and visual inspection, making it the ultimate choice for 
protecting your steel and ductile iron pipe and fittings.

SIDE BY SIDE COMPARISON
Method: NACE TM 01-74:2002
System: Series 431 Perma-Shield PL cured 30 days

Method: BS EN 598:2007+A1:2009 (Chemical Resistance to 
Effluents)
System: Series 431 Perma-Shield PL cured 14 days

CHEMICAL RESISTANCE

Requirement: No blistering, cracking, checking, erosion, or 
delamination of film after 1 year continuous immersion at 72°F.
Reagents: Hydrochloric Acid 10%, Sulfuric Acid 50%, Sodium 
Hypochlorite 13%, Sodium Potassium Acetate 50%

Requirement: No blistering, checking, disbonding, softening, 
discoloration or loss of gloss following 6 months immersion, 
recirculated at 1.0 l/min and maintained at 64F (18C). 
Reagents: Sulfuric acid solution, pH 3; and Sodium hydroxide 
solution, pH 13

Method: ASTM D 4060-07 (CS-17 Wheel, 1,000 gm load 
1,000 cycles)
System: Series 431 Perma-Shield PL cured 7 days
Requirement: No more than 76 mg loss, average of three 
tests.

Method: BS EN 598:2007+A1:2009 (rocking abrasion)
System: Series 431 Perma-Shield PL cured 30 days
Requirement: No more than 0.14 mm (5.5 mils) loss, average 
15 point readings along pipe invert after 1,000,000 cycles.

Published technical data and instructions are subject to change without notice. Contact your Tnemec technical representative for current technical data, instructions and pricing. Warranty information: The service life of Tnemec’s coatings will vary. 
For warranty, limitation of sellers’ liability and product information, please refer to Tnemec Product Data Sheets at www.tnemec.com or contact your Tnemec technical representative.    © Tnemec Company, Inc. 2010   Printed in USA.   HW5M1010   FLY431

Tnemec Company Incorpora ted   6800 Corpora te Dr ive   Kansas C i t y,  M i s sour i  64120 -1372   1-800 -TNE MEC1   Fax :  1-816-483-3969   w w w.tnemec .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
  /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


