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fromg5 opt—10 ppb iz demonstrateqd forawide 1 & ;W“‘“ 1 . o T e o Vacuum Application 9 Diffusive Headspace Extraction s For analysis of the widest range of compounds (i.e., VOCs & For trace level analysis of SVOCs, the SPDU is arranged using a
range of polycyclic aromatic hydrocarbons o ‘ " M SVOCs), the SPDU is arranged using an inert Silonite coated metal short megabore capillary precolumn (column 1) to retain analytes
from Naphthalene (BP 218°C) to Benzo(g,h,i) S M L NIRIRI 1P S i = tubing (column 1) as an expansion loop and a capillary column during desorption and a more retentate capillary column (column
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Introduction

® Since its conception in 1989 (Belardi & Pawliszyn, 1989), solid phase
headspace (HS) sampling coupled to thermal desorption (TD) gas
chromatography-mass spectrometry (GC-MS) has become a powerful
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® During preheat, the bypass and split 2 valves
(V2 & V4) are open while the desorb and split
1 valves (V1 & V3) are closed to allow heating
without flow.

® During preheat, the bypass and split 2 valves
Column 1 (V2 & V4) are open while the desorb and split
1 valves (V1 & V3) are closed to allow heating
without flow.

Silonite ceramic coating
on all stainless steel
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technique for both targeted and untargeted chemical analysis of and the desorb valve is opened so that the
volatile and semi volatile organic compounds (VOCs & SVOCs). A== desorb gas can flow through the HSP and onto desorb gas can flow through the HSP and onto
( 1 column 1 and column 2. column 1. SVOCs are retained on column 1
| - | d light d lit at th
® We recently developed a HS sampling approach, termed vacuum . Adsorbenttholces e During bakeout, the split 1 valve is opened 2:]03;9 o1 FOMPOTITS aTE SpIL et e oven
assisted sorbent extraction (VASE), in which the sample is N ' enable effective,flushing |
iy . . . . enax -
positioned inadisposable sample vialand placedinareduced pressure UL nesISTED Sonea | | e During bakeout, the split 1 valve is opened
environment in the presence of a packed headspace sorbent pen Tenax / Carboxen - — and the split 2 valve is closed to allow SVOCs
(HSP). Step 1: The sample is placed in Step 2: The samples are heated and to pass splitlessly onto the analytical column.
a vial and brought under vacuum agitated while under vacuum. Diffusive
@ Following a controlled, diffusive headspace extraction with optional heat and agitation, the HSP using a 2-stage diaphragm pump. headspace extraction conditions promote _ _
containing adsorbed analytes is thermally desorbed directly onto the GC column via an inline sorbent Sample vials from 5 - 1000 mL adherence of analyte to the front of the Step 1: Preheat Step 2: Desorption Step 3: Bakeout Step 1: Preheat Step 2: Desorption Step 3: Bakeout
pen thermal desorption unit (SPDU). are availgblg however the typical sorbent bed, enabling flgsh desorption e_md Sorbent Pen Thermal Desorption (SPDU) and @ pesors L (pesor L @ besors ke () pesort 1 @ esort 1 @ oot 1
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level analysis of SVOCs, and we apply this operating mode in conjunction with VASE to analyze Schematic of the Headspace Sorbent S(.)p bo taP errlr;ot ] th. SPeDU drapst.e:]st |
olycyclic aromatic hydrocarbons (PAHs) in water. - - € Water Management O storage orbent Fens between the and air-tg
P Pen (HSP), showing the Micro-QT vacuum isolation sleeves. The SPDU is connected
seal and the internal sorbent bed. The HSP Step 3:Thesample / Step 4: Extracted Sorbent directl : i
. L : : | _ : : y to a capillary GC column held within
o Ir_1 comparison t_o traditional o_peratlng mode_s of the SP_DU, this dual-column s_etup enable_s can be packed with a variety of sorbents, vials are placed Pens are placed in isolation the GC oven, which helps to minimize the flow
simultaneous split-mode analysis of VOCs (which are unretained on column 1) and spitless analysis including multi-component beds of varying onto a chilled block sleeves, where they can path and mitigate analyte loss and/or carryover. A N , . . - o
of SVOCs. physical properties. For the purposes of to remove water typically be stored for up to Important optimization parameters include flow
_ o _ _ this work, ~80 mg of Tenax TA (35/60 mesh) from the sorbent 1 week prior to TD-GC-MS. rate, preheat temperature & duration, desorption Thermal Desorption: 30 sec 70°C Preheat, 6 min 325°C Desorption, 21 min 325°C Bakeout Thermal Desorption: 30 sec 70°C Preheat, 6 min 325°C Desorption, 21 min 325°C Bakeout
® Using 1 _mL of sar_nple volume, quantitation from 5 ppt — 10 peb IS demonstrate_d for a wide rangoe of was used. bed and HSP. temé)erature& duration. and bakeoutt,emperature GC-MS: Thermo TRACE 1310 I1SQ (50-300 amu), 15:1 Split, Entech inert expansion loop GC-MS: Thermo TRACE 1310 I1SQ (50-300 amu), 15:1 Split, Quadrex UAC-1MS/HT
polycyclic aromatic hydrocarbons from Naphthalene (BP 218°C) to Benzo(g,h,i)pyrene (BP 550°C). 2 duration ’ (Column 1), Agilent DB-5MS (30mx0.25mmx0.5um) (Analytical Column) (7mx0.53mmx0.25pm) (Column 1), Agilent DB-5MS (30mx0.25mmx0.5um) (Analytical Column)

Method Development: Adjusting the Split/Splitless Cutoff Results: Quantitative Recovery of Parts-Per-Trillion Level 6-Ring PAHs from 1 mL Water

Variation in Desorption Time Quantitative Recovery of PAHs from Water Using VASE & Splitless-Mode TD-GC-MS Quantitative Recovery of PAHs from Water Using VASE & Split-Mode TD-GC-MS
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