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Review Details of the Lifetime Study Results 
Using Contaminated Extracts



Highly Contaminated Samples: Sulfur & Hydrocarbons



What is Dirt? 



What is Dirt? 

Soil Black Trace, 

Folvic Acid Red Trace & 

Humic Acid Blue Trace



GC/MS Tune Check Solution: DFTPP, DDT, PCP & Benzidine

https://www.epa.gov/sites/production/files/2017-04/documents/method_8260d_update_vi_final_03-13-2017_0.pdf 

https://www.epa.gov/sites/production/files/2017-04/documents/method_8260d_update_vi_final_03-13-2017_0.pdf


Sources of activity in the sample pathway

Inlet liner surface: 4.4 cm2

Inlet seal surface: 1.0 cm2

30 m x 0.25 mm ID GC column 

surface area: 236 cm2

Glass wool 

plug: 30 cm2



What causes activity in the column?

Increasing silanol acidity



Activity in the column will act as a 2nd retention mechanism

•Retention (and RI) depend on degree of activity

•If not carefully controlled, each column can show a different RI

Retention time becomes a function of mass injected 

on the column: Lower levels elute later

Impact:

• Retention time increases Peak start to tail

• Peakheight reduces

Impact:

• Retention time increases Peak start to tail

• Peakheight reduces

Shifting retention times



Retention time

Retention times shift as column 
activity increases

• Retention times can shift on active columns as 
the mass on column drops

Impact:
• Peaks cannot be “found” 

• Misinterpretation

• Incorrect data

Retention time

The consequence of strong interactions with active sites



Other Options: Extract and Analyze Dirt 

Lifetime test w/ Sulfurs



Other Possible Standards 



Testing Contamination in Columns and Liners 

https://www-s.nist.gov/srmors/certificates/1975.pdf 

https://www-s.nist.gov/srmors/view_cert.cfm?srm=1975 

https://www-s.nist.gov/srmors/certificates/1975.pdf
https://www-s.nist.gov/srmors/view_cert.cfm?srm=1975


https://www-s.nist.gov/srmors/view_cert.cfm?srm=1975 

Slide Courtesy Christopher Rattray 

SRM 1975 Lifetime Test 

https://www-s.nist.gov/srmors/view_cert.cfm?srm=1975
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4-Nitrophenol Dibenzofuran

The ageing process during routine analysis of challenging samples is normal



Trimming alone shouldn’t cause the elution order switch

10 m of column removed
Same head pressure



4-Nitrophenol is a good example of how column activity can change relative 

retention times. Adsorption at active sites
• Peak height reduces (sensitivity)

• Peaks become broader (separation)

0 SRM

Day 1
30 m

Day 3
28 m

Day 5
26 m

Day 7
24 m

Day 9
22 m

Day 11
20 m

60 SRM 120 SRM 180 SRM 240 SRM 300 SRM



Injection of 12, 8, 4, 2, 1, 0.5 and 0.1 ng on the column

Pyridine Pentachlorophenol

New Column Inertness Performance



Inertness Facilitates Linear Calibrations

Average %RSDs for 6 Rxi-SVOCms columns (16623) calibrated from 1 ng/µL to 120 ng/µL

Benzoic Acid is the only 

compound > 20% RSD



New Surface Deactivation: Rugged Enough for the Harshest Matrices

300 injections of a diesel 
particulate extract (NIST SRM 1975) 

• Calibration Verification (CCV) performed 
every 10 SRM injections

• Maintenance (2 loops removed, new 
liner, new seal) every 30 SRMinjections

After 300 injections, CCV still 
meets expected peformance 
targets

• 6.4% of targets analytes fall outside the ±
20% recovery window



Typical Column Rxi-SVOCms

Improved Benzofluoranthene and Indeno[123-cd]pyrene – Dibenz[ah]anthracene Separations 

New Polymer, Optimized PAH Selectivity
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85.95%

86.00%

81.53%

82.95%

PCP
Benzidine

PCP
Benzidine

New Polymer

Typical Silarylene 5-type

New Polymer, Same Chromatogram



Benzofluoranthene isomers are still sufficiently resolved after 

removing ten meters of from a 30 m x 0.25 mm x 0.25 µm
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10m column removed

300 SRM 1975 samples analyzed

No Changes to temperature program or flow rate
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There is an extensive PAH library in EZGC

https://ez.restek.com/proezgc/en



Method Development Tools



2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00

TIC: 20220729_003.D\data.ms

Valley=87.76%

Valley=83.35%

Valley= 84.05%

Aniline – Bis(2-chloroethyl)ether
Tailing =  1.17

2,4-dinitrophenol
Tailing =  1.01

pentachlorophenol

Tailing =  0.83

benzidine

benzo[b]fluoranthene – 

benzo[k]fluoranthene

Indeno[123-cd]pyrene – 

dibenz[ah]anthracene

1 ng 8270 MegaMix on the Rxi-SVOCms 20 m x 0.15 mm x 0.15 µm



Thanks to: 

Christopher Rattray  Applications, Development

Corby Hilliard  Applications, Development

Roy Lautamo  R&D Polymer Chemist 

Brian Salisbury  Product Development  

Kristi Sellers   GC Marketing 



Questions? 

1. Phase for semivolatiles developed with unique 

characteristics

2. Designed for improved lifetime based on 

testing using NIST SRM 1975 

3. Targeted for PAH resolutions 

• Each column is tested with semivolatiles at 1 ng level & 340°C
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