PRODUCT APPLICATION NOTES

A

... For Peak Performance

RECOMMENDATIONS for USE, CLEANING and STORAGE
of ZIRCONIA-BASED HPLC COLUMNS

==  ZirChrom-®

ZirChrom®-PHASE

Thank you for purchasing this zirconia-based reversed phase high performance liquid
chromatographic column from ZirChrom Separations. This product and/or its method of use is
covered by one or more of the following patent(s): US Patent No. 5,015,373, 5,108,597, 5,141,634,
5,205,929, 5,254,262, Re: 34,910, 5,271,833, 5,346,619, 5,540,834, 6,846,410 and foreign
equivalents. Additional patents are pending in the United States.

We are sure you will be completely satisfied with its performance. In order to enjoy the
tremendous benefits of its unique features compared to silica and polymer-based HPLC media, it is
very important that you read the recommendations below. Please keep in mind that while this is a
normal phase column the substrate is zirconia, not silica, and the surface chemistry is completely
different. If at any time you have a question about this product we invite you to visit our web site
(http://www.zirchrom.com) where you will find a complete list of over 70 technical articles in
peer reviewed journals on zirconia-based HPLC. In addition, our staff is always eager to help you
with any aspect of using this column (1-866-STABLE-1).

Use:

1. Upon receipt, we suggest you duplicate the results on the enclosed chromatogram. You should
be able to achieve a plate count of at least 60,000 plates/meter (specification for 150 x 4.6 mm
i.d. format) for benzylcyanide under the operating conditions given on the chromatogram. Be
sure to inject roughly the same amount of material as indicated in the chromatogram.

2. This column can be operated in a normal phase mode, an ion exchange mode, or a ligand
exchange mode.

3. We very strongly advise that you use our columns at temperatures well above ambient. At a
minimum, we urge you to set the column to 50 °C, but preferably to the highest temperature
consistent with the stability of your analyte. We routinely use ZirChrom®-PHASE columns at
75 °C and find them to be stable at 200 °C. We also recommend that you set the flow rate to 3
ml/min. at these super-ambient temperatures. This will substantially increase the speed of
analysis. The backpressure of zirconia-based columns is remarkably low at room temperature
and decreases substantially at 50 °C and higher.

4. Operate the column at an acid/base concentration of 0.1 M or less. Avoid the use of
concentrated hydrofluoric acid.

5. Selectivity of this phase is modifiable through the addition of a strong Lewis base to the mobile
phase (i.e. fluoride, phosphate, or hydroxide). Prolonged (or high temperature) exposure to
inorganic phosphates or fluoride will permanently modify the stationary phase. Column should
be thoroughly flushed with 0.1 M NaOH followed by water to re-establish initial column
performance.

6. To maximize the life of this ultra-durable column, we recommend the following precautions
regarding day-to-day operation of the column.

4] Always use a guard column.



=

Clean up samples before injection (either filtering to remove particulates or solid phase extraction
techniques).

Use HPLC grade solvents and filter all solutions before use.

Minimize pressure surges.

N N N

Use an in-line filter (0.5 micron) in front of column to catch large particulates.
M Flush all buffers and salts from column before storage.

Caution:
Do not use PEEK tubing at temperatures above 100 °C, or with THF containing mobile phases.

Cleaning/Regeneration:

Carboxylic acids, fluoride and phosphate all adsorb strongly to zirconia-based columns. To fully remove
these from the zirconia surface, or to remove any substance that may have fouled the column, use the
following three-step cleaning protocol:

**IMPORTANT** - During these steps you should remove your detector from the flow path to protect it
from aggressive cleaning conditions.

1. Flush column with 0.1 M sodium hydroxide or tetramethyl ammonium hydroxide for 50 column
volumes at ambient temperature. Follow base wash with 10 column volumes of water at ambient
temperature.

2. Flush column with 0.1 M nitric acid for 50 column volumes at ambient temperature. Follow acid wash
with 10 column volumes of water at ambient temperature.

3. Flush column with 100% organic solvent (i.e. ethanol) for 20 column volumes at ambient temperature.

Storage:
The ZirChrom®-PHASE column should not be stored in_a buffer. We strongly suggest flushing the

column with an organic solvent for 20 column volumes at ambient temperature prior to storage over night.
Flush the column according to the cleaning/regeneration protocol before long-term storage.

A complete list of chromatography products offered by ZirChrom Separations:

HPLC Columns Specialty Products

Part# | Product Name Chromatographic Mode and Uses Part#| Product Name Description
DBO1 | DiamondBond®-C18 | C18 Modified Carbon Reversed-phase ABO1 | Rhinophase®-AB Pseudo-Affinity Phase for Antibodies
: ® -
EZ01 | ZirChrom -EZ Deactivated Reversed-phase BWO1 Q?Z:?g‘giggvfafg Includes 50 Buffer Systems (CD Rom)
MSO01 erChrom“\—MS Deactivated Reversed-phase for LC/MS KoL Ton-cxchange Tncludes ZirChrom”-SAX, ZirChrom"™-
STO1 | ZirChrom®-SELECT | Deactivated Carbon Reversed-phase Method Kit #1 SHAX and ZirChrom®™-WAX
TIO1 | Sachtopore-RP Reversed-Phase (Titania) MKO02 Ion-exchar.lge Includes Zir.Chromg’}?AX, ZirChrom"-
— Method Kit #2 WCX and ZirChrom™-PEZ
T102 | Sachtopore-NP Normal Phase (Titania) MKO3 Reversed-phase Includes ZirChrom®-PBD, ZirChrom®-
ZRO1 | ZirChrom®-CARB | Carbon Reversed-phase Method Kit #1 CARB and DiamondBond®-C18
- ® Reversed-phase Includes ZirChrom®-EZ, ZirChrom®-
ZR02 erChrom@ PHASE | Normal Phase MKO04 Method Kit #2 CARB and ZirChrom®-PBD
ZR03 erChrom‘:-P BD Reversed-Phase NPZ | Nonporous Zirconia | 0.5, 1, 2 or 3 Micron Particle Sizes
ZR04 | ZirChrom®-WCX Weak Cation-Exchange . .
- m - - Note: All chromatography products are available in
ZROS5 | ZirChrom™-WAX Weak Anion-Exchange / Sugar Analysis microbore, analytical, semi-preparative and preparative
ZR06 | ZirChrom®-SAX Strong Anion-Exchange column formats.
ZR07 | ZirChrom®-SHAX Strong Hydrophilic Anion-Exchange
ZR08 | ZirChrom®-PEZ Cation-Exchange / Protein Analysis
ZR09 | ZirChrom®-PS Reversed-Phase

1-866-STABLE-1

ZirChrom Separations, Inc., 617 Pierce Street, Anoka, MN 55303

‘ “ “ www.zirchrom.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


