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Current analytical methods for evaluating volatile and semi volatile organic 
compounds (VOCs & SVOCs) in water often require large sample volumes (1 L or 
more), are labor intensive, and rely upon liquid-liquid extraction into organic solvents. 
Here we present a sensitive, solvent-free method – termed vacuum assisted sorbent 
extraction (VASE) – for extraction and pre-concentration of VOCs and SVOCs in 
preparation for thermal desorption-GC-MS. 
In VASE, the sample (often 1 mL or less for water) is evacuated in the presence 
of a headspace sorbent pen (HSP), which is a vacuum-tight cartridge containing 
sorbent. In combination with optional heat and agitation, the static reduced pressure 
environment promotes compounds into the headspace for adherence to an internal 
sorbent bed. 
Here we demonstrate the application of VASE for extraction and quantitation of 
several water pollutants routinely analyzed by EPA method 8270. Compounds 
with boiling points ranging from 80°C to over 550°C are examined, including 2-6-
ring polyaromatic hydrocarbons, phenols, pesticides, chlorinated hydrocarbons, and 
disinfection by-products. 
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Polycyclic Aromatic Hydrocarbons (PAHs)

The critical steps required for capturing volatile and semivolatile compounds from water via a reduced-pressure 
static headspace extraction technique – vacuum assisted sorbent extraction (VASE) – are shown. 
Example applications include 2 – 6-ring polyaromatic hydrocarbons, phenols, pesticides, chlorinated 
hydrocarbons, and four classes of disinfection by-products.
Using 1 mL of water adulterated with PAHs, LODs as low as 5 ng/L and RSDs better than 10% are obtained, 
demonstrating the low detection limits and exceptional repeatability of VASE.
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