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Results and Discussion

Agilent High Performance septa provided favorable chemical compatibility with common HS used solvents

Results and Discussion

Agilent High Performance septa provided significantly cleaner HS background under high temperature sample
equilibrium condition

Introduction Experimental

Static headspace (HS) coupled with gas GC/MS Instrument conditions
chromatography (GC) has been widely used for - Agilent 7890A GC/7697A HS samper/5975C MSD

collecting quantitative and qualitative information on - S/SL inlet under split mode @ 250°C with 10:1 of
the volatile components that are present in complex split ratio

Solvent compatibility test conditions

sample matrices. A : . PTFE/Silicone HS vial septa cause significant contamination Agilent High Performance septa provide consistent and .. solvent Solvent blank with PTFE/silicone septum Solvent blank with High Performance septum
; _ . Inlet liner: Direct liner 2 mm ID, deactivated t high t ¢ leaner HS backaround at various temperatur
» Volatile components released into vapor phase by (Agilent 5181-8818) at high temperature cleane ackground at various temperature . 2640
heating the sample. : Water tes07 { l - M{ H
] . Major septa contamination o 0I5 20 BT R
e Agilent 7697 HS samplers extend temperature He, constant flow @ 22'5 mL/ m|2 _ peaks identifcation Water 100 85/35/108 fml . E - A —————
range of the Samp'e being heated up to 300°C. - DB-5MS UI: 30m x 0.25 mm, 0.25 Hm (Agllent p/n © ° ; pimEt(hzwgrimlanI' I) Lot al?(:/uinaz\i:i(;r Assume 100 85/95/105 TmL 30 15 10% acetic 2e+07 28407
. . . lrans-(zZ- oroviny! Ly
e High temperature helps release a wider range of 122-5532U) _ dinethythossian acdinwater |, 1es07
volatile components from sample matrix, thus « Oven profile: 40 °C (1.5 min), 15 °C/min to 325 °C ° 41 omTTetthyy[l ' - e I /RS tm o ®
. . . . . . . . 7 cyclotetrasiloxane Lae+07 .

provide more qualitative and quantitative fingerprint (2.5min) 5. Decametl soon JLL ‘ emperature of$00°C Toluene 11 9/106/116 1l 3 15 - tes0n L M ses0r

. . . cyclopentasiloxane 126407 500000 e eH

information. - MSD: Transfer line @ 250°C, Source @ 230°C, : 8 6 E;c“lﬁf;f:sﬁ'l‘g)'me oo Temperature of250°¢ DMF 153 138/148/158 TmL 30 15 - e - R ——

- R Quad @ 1 5000 ! 8 E Is::rlztlj]z::;nsig:(\:ne teror ::Zz: Temperature of 150°C S — —

Current widely used PTFE/Silicone based . Data acquisition: Scan (25 — 570 amu) 8. Hoxadecametbyl - : . DMSO 189 B Tl 3 15 e et tercn

- ' cyclooctasiloxane 8000000 emperature of 85° o o
headquce ‘_"al septa are not recommended to use for HS conditions 9 S S:Cctﬁ)dn%::;mane T DMAC 165 150/160/170 1mL 30 15 - o
HS applications above 200°C. Oven/Loop & valve/Transfer line temperature " croodecasi o f pendedtosmall abundance scal
. . . . cyclodecasiloxane xpandedtosmall abundance scale 4e+07 o+

« A series of siloxanes coming from the septa o £ P . oC for diff peratu 2 ' - . Temporature of 300°C bl 225 150/160/170 oul 3 1o DMF o ‘Z‘ZZ

become observable and eventually become the varied from 85 °C to 300 °C for different tests 1 - _ Tomperaroaf250°G

predominant volatile species as baking temperature » Vial equilibrate time: 30 min .tt Temperature o 150°C _ _ o o

increased. - Vial pressurization gas: He M m NP A~ T T BE\;?F: Tli;el\tlhg.';rglﬂelformam. o DMSO |y o

i ianifi " ' . : ' : " 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 - NN-dI y |

. Thg§e mterferep(_:e peaks significantly impact the . F!II pressure: varied from 15 psi to 75 psi GC/MS chromatogram of vial blank with PTFEsilicone headspace septa  Vial blank samples were equilibrated at each temperature for 30 min and DMSO: Dimethyl sulfoxide

I’e.|labl|lty and efficiency of headspace analysis at - Final loop pressure: 10 psi heated at 300°C shows that PTFE/silicon septa cause significant septa  Initially pressurized to 15 psi but then vented to 10 psi prior to injection. DMAC: Dimethylacetamide DMAC p— e Jl

high temperature. . Sample loop volume: 1 mL contamination when sample being heated at high temperature. The .chromatt.)grams clearly show that the ngh Performance septa DMI: 1,3-dimethyl-2-imidazolidinone 26407 26407 ol S

Vial size: 20 mL provide consistent and cleaner chromatographic backgrounds with I S T TR R AR R TR A
° I IZ : . . . . _ . . . .

Agilent new High Performance septa have been Tested caps/septa Agilent High Performance septa provide dramatically cleaner HS minimal contamination across the entire temperature range examined. oM - - l
demonstrated to provide dramatically cleaner vial Hiah Performance septa w/ steel crimp caps background with minimal contamination at high temperature Agilent High Performance septa provide consistent and e e
blank background with minimum septa (Ag'l t0/n 5190 3987F; P cap Cyclosiloxanes cleaner HS background at various vial initial pressure

L llent p/n - . . : . L
contaminations Observab_le' .g P [ A | Supplier3 Thermaseal HS septa GC/MS chromatograms of solvent blank with PTFE/silicone septa and High Performance septa were shown to be equivalent with minimal

* HS background at high temperature and pressure - High Performance septa w/ steel screw caps 2o Claimed can be used up to 300°C differences, indicating High Performance septa are compatible with common headspace solvents.

conditions were monitored and compared with (Agilent p/n 5190-3986) " lj ] l |,

market available PTFE/Silicone Septa. . Market available HS Ca pS W/ PTFE/SiIicone Septa © %00 400 00 800 1000 = 1200 = 1400 1600 = 1800 2000 ' 2200 1.6e+07 200000 l l Vialinitial pressure of 75 psi

o Septum chemical compatibility with common e o o o

solvents was tested.

Vialinitial pressure of 50 psi

2e+07
le+07 1.2e+07
[ l 200000 _k 0
0 A | PN
L UL L e e e B e e B LA L o s s s s ey s s s e LN B
2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00
L_. L 1

The qualification tests for the new High Performance septa on the 7697HS-GC/MS system demonstrated:
* High Performance septa can provide significantly cleaner HS chromatographic background at high temperatures
(up to 300°C) compared to their PTFE/silicone counterparts. However, for high temperature applications, it is not

1e+07
100000 L .
Vialinitial pressure of 15 psi

Supplier 1 PTFE/silicon HS septa

Claimed can be used up to 200°C 8000000 0 e s e g - -
2w sk b 1t oo o b B E% recommended for longer than one hour sample equilibrium time.
7 | 1 500000 * High Performance septa have displayed satisfactory chemical compatibility with common headspace solvents.
T T | m ! el mm | mm | e ! mm | mm ! @ . . Bxpandedtosmall abundance scale » Steel crimp/screw caps reinforce the seal to the vial and prevent leak during high temperature equilibrium.
Agilnt High Porormance septa i Vial nitial pressure of 76 psi e The High Performance septa fully support the feature functions of the Agilent 7697 HS sampler for high temperature
seror S t high t ture HS 2000000 ial initial pressure o si i i
I_l L ‘tL D applications.
16407 O”"I”"I”'"'”"""I""I"”I"”I'}/i?llinilti?llpr'es'stlr?(')f'15'plsi"
BT T T T T T S TR R T AR T 0 R ROT B oM ey A ey e ma e To learn more about Agilent High Performance septa, visit us online at
The pressure listed represents the initial pressure each vial was charged http://www.chem.agilent.com/en-US/Products/columns-supplies/generalchromatography/hp_septa

Vial blank samples were equilibrated at 300°C for 30 min. By using
High Performance septa, the HS blank chromatogram clearly shows
significantly cleaner HS background with minimal contamination.

to prior to venting. All vials were vented to 10 psi before injection. Vials
were equilibrated at 300°C for 30 min. By using High Performance septa,
the vial blank chromatogram clearly shows chromatograms with minimal
septa contamination from low to high vial initial pressure.
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