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Introduction 

For years, the engineers at QwikProducts™ by Mainstream Engineering Corporation® have been very 
skeptical about the potential for a refrigerant leak sealant to actually seals leaks.  Whenever we asked 
any of the manufacturers for data, we were always presented with testimonials that the products work, 
but never any data to prove their effectiveness at sealing leaks or data on the size of the leaks that can 
be sealed.  With the widespread use of these sealants, we believe it is important to determine their 
effectiveness.  While there are many brands to choose from, it is also important to understand that all of 
the leak sealants are essentially derived from the same formulation.  The formulation is derived from 
expired U.S.  patent number 4,237,172 which was awarded to Joseph J.  Packo in 1980.  Mr.  Packo 
disclosed that aminosilane mixtures could be used to seal leaks in pipes.  The reaction to seal leaks is 
initiated by exposure to atmospheric moisture at the site of a leak. 

While the leak sealant formulation is straightforward and the chemicals readily available, the cost, to the 
trades, of some of these leak sealant products can be unreasonably high.  We decided to perform an all- 
out investigation of the leak sealant chemistry to determine the leak sealant effectiveness and to 
determine if there was any detrimental effect on system reliability.   Our thought was, if the sealants do 
work, we would establish the limits of their usefulness, and offer a lower cost alternative to the costly 
products currently on the market. 
 
It is important to note that all the manufacturers, including Mainstream Engineering, agree that the use 
of a leak sealant is a last resort, when all other attempts to find a leak have failed, and these leak 
sealants should best be used on old systems that are not worth investing too much money to repair.  
Never add a leak sealer to a new system as part of a preventative maintenance program. 
 
All leak sealants react with water, so all the manufacturers also agree that these sealants should not be 
used on systems that contain too much water.  But how much water is too much water?  Tecumseh’s 
guide for the use of R-410A states that 80 parts per million (ppm) is the maximum threshold of moisture 
allowable in a system.  The AHRI 700 purity standard for maximum water in new refrigerant R-22, R-404, 
R-407, or R-410A is 10 ppm.  However, POE oil can contain as much as 2,500 ppm water, so if a drying 
agent is not used, it is pretty easy to have “too much water” in your system.  We selected 100 ppm as the 
maximum moisture content in the system, and performed all of our life testing with 100 ppm water in 
the system.  Life testing with 100 ppm water is far more water than would be encountered in a system 
after a drying agent (like Part A of QwikSeal™) was used. Therefore, in addition to leak sealing ability, we 
needed to determine if the use of a leak sealant would clog an expansion device or ruin a compressor, 
when 100 PPM water was also in the system. 

 
This short technical brief has been developed to present the data obtained to date.  In summary, these 
leak sealants do work and QwikProducts™ is offering a lower cost version of the same formulation, 
called QwikSeal™ that also includes an effective drying agent (Part A) to remove moisture.  The use of a 



 
drying agent is critical to assure that there is no water in the refrigerant or oil which could negatively 
react with the sealant.  An example of QwikSeal™ polymerizing around a leaking compression fitting is 
shown in Figure 1. 

 

Figure 1.  QwikSeal™ sealing a leaking compression fitting 

 
The QwikSeal™ Leak Sealant Formulation 

QwikSeal’s two-part formulation is unique because Part A contains an active drying agent to remove 
any water from the system’s refrigerant or oil, before it has the chance to react with the leak sealant in 
Part B.  Since QwikSeal™ does both the drying and the sealing, it saves the technician time and money.  
The drying agent in QwikSeal™ (Part A) can remove up to 26 drops of water from a system.  This means 
that for a system with an oil charge of 15 ounces of oil, a single half-ounce Part A treatment of 
QwikSeal™ will drop the moisture level in the oil by about 3,000 ppm.  Half the amount of oil means the 
moisture will drop twice as much.  So, unless the system is totally waterlogged, the formulation in Part A 
of QwikSeal™ is designed to remove any moisture in the system.   

QwikSeal™ Leak Sealing Experiments 

For the initial leak sealing tests, we introduced QwikSeal™ (Part B), along with a refrigerant/oil mixture 
into a reservoir connected to a calibrated leak source with a measured leakage rate of 5.8 pounds per 
year when charged with dry R-410A refrigerant.  The vapor leak was created by attaching a 15 micron 
inner diameter capillary tube that is open to the atmosphere, to the reservoir.  The temperature and 
relative humidity were maintained at 70 °F and 60%, respectively.  The leak was completely sealed in 
less than 5 hours in the presence of the QwikSeal™ leak sealant (Figure 2).  Weight loss of the reservoir, 
due to a loss of charge was used to exactly determine the leakage rate as a function of time for the 
reservoir with and without QwikSeal™ sealant added (Figure 3).  No moisture was added to the 
refrigerant. 

  



 
 

 

Figure 2.  Leak rate through 15 µm I.D.  capillary tube with QwikSeal™ 
 

 

Figure 3.  Normalized leak rate through 15 µm I.D.  capillary tube  
with and without QwikSeal™ 

 

Given the positive results from these preliminary experiments, the natural next step was to evaluate the 
sealing capability of QwikSeal™ on operating vapor compression systems.   



 
An R-410A air-conditioning system was fitted with three identical 5-micron inner-diameter calibrated 
leaks, with one leak in the high-pressure vapor line, a second leak in the low-pressure vapor line, and a 
third leak in the high-pressure liquid line.  These leaks corresponded to a combined total leakage rate of 
approximately 0.3 lbs/year.  QwikSeal™ (Part B) was added to the system and the unit was operated 
continuously for the duration of testing.  A refrigerant sniffer was used to determine if the leaks had 
been sealed.  All three leaks sealed completely within 10 days of operation.   

In addition to the continuously operating tests described above, a second round of testing was 
performed with intermittent operation of the compressor.  For these tests, another R-410A air-
conditioning system was once again fitted with three identical 5-micron inner-diameter calibrated 
leaks, once again with one leak in the high-pressure vapor line, a second leak in the low-pressure vapor 
line and a final leak in the high-pressure liquid line.  As in the prior tests, these leaks corresponded to a 
combined total leakage rate of approximately 0.3 lbs/year.  Once again, QwikSeal™ (Part B) was added 
to the system, however, this time the unit was cycled 45 minutes on then 15 minutes off for the 
duration of testing.  The low-side and high-side vapor leaks sealed completely after two days and the 
liquid-line leak slowed to being barely detectable after six days.  Based on these preliminary results, it 
appears that the hardest leaks to seal will be in the liquid-line.   

One of the plugged vapor-line capillary tubes was viewed under a microscope (100x magnification, 
Figure 4 and Figure 5) where it was obvious that a coating of sealant had formed on the outside of the 
tube near the external end exposed to the ambient.  The sealant on the outside of the tube was scraped 
off and the tube was once again viewed under a microscope.  As shown in Figure 5, two plugs of sealant 
are visible inside the clear glass tube sealing the leak passage (Figure 6). 

 

 

Figure 4.  Sealed capillary tube at 100x magnification showing hardened sealant 
around outside of the tube 

 
  



 

 

Figure 5.  Sealed tip of capillary tube at 100x magnification 

 

 
Figure 6.  Sealed capillary tube at 50x magnification with visible plugs inside 

Life Testing 

Since all leak sealants react with water, the potential life limiting concern is the reaction of the leak 
sealant with existing water in the system which could then produce particles that might clog the 
expansion device or introduce wear particles into the lubricant.  Since QwikSeal™ Part A is an effective 
drying agent, moisture levels in the system should never reach 100 ppm, when QwikSeal™ is being used 
properly, and therefore 100 ppm moisture represents a worst possible operating condition.  While the 
leak sealant has been shown to seal in less than several hundred hours, our life testing (with QwikSeal™ 
Part B and 100 PPM moisture added) has already surpassed thousands of hours of continuous operation 
without any failures.  While this life testing is continuing, the testing to date has already far exceeded 
the time that is necessary for the leak sealant to react with moisture in the system and potentially seal 
an expansion device or create wear particles in the lubricant.  At this time both R-22 and R-410A systems 
have been running (with QwikSeal™ Part B and 100 PPM moisture added) for thousands of hours of 
continuous operation with no observed degradation of the lubricant.   



 
Conclusion 
 
While more testing is being performed, these preliminary results are sufficient to say that QwikSeal™ 
has been shown to completely seal leaks in vapor lines as large as 5.8 pounds per year however, leaks in 
the liquid line greater than 0.1 pound per year may not completely seal.  The sealing process can take as 
little as 10 minutes, but it could also take as long as a week to completely seal.  Higher oil circulation 
rates and higher system temperatures (and possibly higher humidity) may accelerate the rate of sealing, 
but this has not yet been confirmed.   
 
QwikSeal™ (QT2540) is available as a two-part formula and each part (A and B) is introduced into an 
operating system with a reusable half-ounce QwikInjector® (QT2510).  The use of a drying agent is 
mandatory and is part of the QwikSeal™ formulation (Part A), to assure the sealing agent (Part B) does 
not react with moisture in the lubricant.  Clearly, any reaction with moisture in the lubricant would 
destroy the lubrication quality of the oil or create sealant deposits in the lubricant.  Finally, remember 
leaks sealants should only be used as a last resort, on old systems, where other attempts to find the leak 
have failed, and the system is not worth spending too much money to repair. 

 


	Preliminary Test Results – Refrigerant Leak Sealants
	The QwikSeal™ Leak Sealant Formulation
	QwikSeal™ Leak Sealing Experiments
	Figure 6.  Sealed capillary tube at 50x magnification with visible plugs inside
	Life Testing
	Conclusion



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (None)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.7
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType true
  /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 false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /MyriadPro-Black
    /MyriadPro-BlackCond
    /MyriadPro-BlackCondIt
    /MyriadPro-BlackIt
    /MyriadPro-BlackSemiCn
    /MyriadPro-BlackSemiCnIt
    /MyriadPro-BlackSemiExt
    /MyriadPro-BlackSemiExtIt
    /MyriadPro-Bold
    /MyriadPro-BoldCond
    /MyriadPro-BoldCondIt
    /MyriadPro-BoldIt
    /MyriadPro-BoldSemiCn
    /MyriadPro-BoldSemiCnIt
    /MyriadPro-BoldSemiExt
    /MyriadPro-BoldSemiExtIt
    /MyriadPro-Cond
    /MyriadPro-CondIt
    /MyriadPro-It
    /MyriadPro-Light
    /MyriadPro-LightCond
    /MyriadPro-LightCondIt
    /MyriadPro-LightIt
    /MyriadPro-LightSemiCn
    /MyriadPro-LightSemiCnIt
    /MyriadPro-LightSemiExt
    /MyriadPro-LightSemiExtIt
    /MyriadPro-Regular
    /MyriadPro-Semibold
    /MyriadPro-SemiboldCond
    /MyriadPro-SemiboldCondIt
    /MyriadPro-SemiboldIt
    /MyriadPro-SemiboldSemiCn
    /MyriadPro-SemiboldSemiCnIt
    /MyriadPro-SemiboldSemiExt
    /MyriadPro-SemiboldSemiExtIt
    /MyriadPro-SemiCn
    /MyriadPro-SemiCnIt
    /MyriadPro-SemiExt
    /MyriadPro-SemiExtIt
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /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 false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /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 false
  /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 (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing, including text to outlines and printer's marks.  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 true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName (None)
      /DestinationProfileSelector /WorkingCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions false
        /ConvertStrokesToOutlines true
        /ConvertTextToOutlines true
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName (High Resolution-Outlines)
        /PresetSelector /UseName
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers true
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /WorkingCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed true
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


