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Investigate Deactivation Chemistries for 
Demanding Applications
•• USEPA method 8270 and Appendix 9USEPA method 8270 and Appendix 9

–– Laboratories investigating lower limits of detectionLaboratories investigating lower limits of detection
–– DinitrophenolsDinitrophenols
–– AnilinesAnilines
–– Halogenated Halogenated PhenolsPhenols
–– Endrin Endrin (8081)(8081)
–– Greater resolution for faster analysesGreater resolution for faster analyses

•• Using Using RtxRtx--5Sil MS capillary column 5Sil MS capillary column 
–– 30M X 0.25 mm i.d. X 0.5 um d.f.30M X 0.25 mm i.d. X 0.5 um d.f.
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Why Deactivate?

•• “Bare” Fused Silica tubing is reactive“Bare” Fused Silica tubing is reactive
–– Surface Surface silanols silanols are acidicare acidic

•• Inertness to reactive compoundsInertness to reactive compounds

–– Many compounds “See” the surface of the tubingMany compounds “See” the surface of the tubing
•• BatchBatch--toto--batch variabilitybatch variability
•• Some Polymers do not wet surfaceSome Polymers do not wet surface

–– Need to match surface tension of polymer and tubingNeed to match surface tension of polymer and tubing
•• Lowers bleedLowers bleed
•• Improves efficiencyImproves efficiency



Origins of Bleed...
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Origins of Bleed…
•• OligomersOligomers that are “created” in a column’s lifetimethat are “created” in a column’s lifetime
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Origin of Bleed… as well as Poor Efficiency

fused silica

deactivation



Typical Chemical Structure
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Types of Deactivation Chemistries

•• “Pinpoint” deactivation“Pinpoint” deactivation
–– ChloroChloro--silanessilanes
–– DisilazanesDisilazanes

•• LinearLinear
•• FunctionalizedFunctionalized

•• Polymeric deactivationPolymeric deactivation
–– “IP” deactivation“IP” deactivation

•• Surface modificationSurface modification
–– SiltekSiltek
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Deactivation Chemistries Investigated

1. The first three experimental deactivations are slightly to 
moderately acidic.

2. The Fourth one is a competitor
3. The following four (5-8) are slightly to moderately basic
4. Experiment 9 is Siltek
5. The last experiment is Restek’s IP deactivation
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Functionalized silazane
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Polymeric Deactivation
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Modification of the Fused Silica Surface

•• Siltek™ is a deposition process, unlikeSiltek™ is a deposition process, unlike silazanesilazane or or 
silicone deactivation which modifies the surface silicone deactivation which modifies the surface 
of the silica tubing.of the silica tubing.
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Repeated injections of HCl on Siltek-deactivated tubing
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Repeated injections of ammonium hydroxide on Siltek tubing



Guard Column Bleed Comparison at 330C

Figure 8
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Figure 3

Endrin Breakdown on a Siltek Deactivated Uniliner measures 1%
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Figure 2.  Average Response Factors for key semivolatile components:

Ave RF (4, 10, 16, 24, 32, 80ng)
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Figure 3.  Average Response Factors for key semivolatile 

components at 4ng on column:

4 ng on-column
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Figure 5A-B.  Results for Amine Evaluation, Injections 2-6

A.  Average Response Factors for Injections 2-6
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Figure 6A-B.  Results for Amine Evaluation, Injections 1-6

A.  Average Response Factors for Injections 1-6
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C14
diol nitrosamin benzacid counts (k) DNP NP nitroanil PCP Carbazole

Competitor 1 0.464 0.471 0.929 24 0.336 0.749 0.907 0.380 1.572
0.480 0.484 0.992 30 0.364 0.899 1.033 0.381 1.760

ave 0.472 0.478 0.961 27 0.350 0.824 0.970 0.381 1.666
%diff 3.4 2.8 6.8 25.0 8.3 20.0 13.9 0.3 12.0

Competitor 2 0.339 0.539 0.000 31 0.000 0.695 0.994 0.098 1.748
0.357 0.509 0.000 32 0.001 0.704 0.958 0.143 1.703

ave 0.348 0.524 0.000 32 0.001 0.700 0.976 0.121 1.726
%diff 5.3 -5.6 na 3.2 na 1.3 -3.6 45.9 -2.6

Restek IP 0.482 0.545 1.053 31 0.398 0.88 1.007 0.507 1.816
0.489 0.517 1.081 34 0.449 0.853 0.997 0.488 1.72

ave 0.486 0.531 1.067 33 0.424 0.867 1.002 0.498 1.768
%diff 1.5 -5.1 2.7 9.7 12.8 -3.1 -1.0 -3.7 -5.3

Siltek 0.497 0.493 1.004 31 0.434 0.860 0.951 0.458 1.739
0.502 0.496 1.028 32 0.487 0.903 1.011 0.516 1.859

ave 0.500 0.495 1.016 32 0.461 0.882 0.981 0.487 1.799
%diff 1.0 0.6 2.4 3.2 12.2 5.0 6.3 12.7 6.9



Summary of Deactivation Data

•• Deactivation chemistry plays a critical role in Deactivation chemistry plays a critical role in 
column inertness and efficiencycolumn inertness and efficiency

•• “specific” deactivations (amine) useful for niche “specific” deactivations (amine) useful for niche 
applicationsapplications

•• “IP” polymeric deactivation is generally more “IP” polymeric deactivation is generally more 
widely applicable than widely applicable than silazane silazane chemistrieschemistries

•• Siltek Siltek appears to be the optimum deactivation for appears to be the optimum deactivation for 
the phases tested so far…the phases tested so far…


