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Sorbent tubes: Sampling techniquesSorbent tubes: Sampling techniques

• Active sampling
P i li• Passive sampling
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Which method to use?
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Active (pumped) samplingActive (pumped) sampling

• Pump air through sorbent tubePump air through sorbent tube

• Flow rate = 20–100 mL/min

• Volume = 500 mL to 100 L• Volume = 500 mL to 100 L

• Much faster than diffusive sampling

• Important do not exceed w
w

w
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• Important – do not exceed 
breakthrough volume for a 
compound on a given sorbent m
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Sorbent Selection

Sorbent selection for both tubes and focusing trap are very important

Semi-volatile compounds – Weak sorbentp
Helps prevent retention of unwanted compounds
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Very volatile compounds – Strong sorbent
Prevents breakthrough of light compounds 
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Common sorbents

Sorbent name Volatility range Water retention

Quartz wool / silica beads C30 – C40

Tenax TA C7 – C30

Carbograph 2TD C8 – C20

Carbograph 1TD C5/6 – C14

C b h 5TD C C w
w
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Carbograph 5TD C3/4 – C6/7

SulfiCarb C3 – C8

Carboxen 1003 C2 – C5 m
arkes

Carbosieve SIII C2 – C5
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A complex example (US EPA TO-17)
w
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Splitless desorption of 
‘Air toxics’ tube loaded 
with 1 L of 1 ppb std m

arkesSource: Application Note TDTS 86

with 1 L of 1 ppb std
GC/MS
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EPA TO-17 and beyond…
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C16
C14

Not just volatiles...

CC

C18

Dimethyl
phthalate

Diethyl
phthalate

Dibutyl
phthalate

Di-n-decyl

Bis(2-ethylhexyl) 
phthalate

Hexadecane

Toluene

Re-collectionBenzene

C40
C36

C32C28

C24C20 phthalate
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Passive (diffusive) samplingPassive (diffusive) sampling 

• Diffusive sampling = a simple and cost-effective method of collecting the large 
number of samples required in many air monitoring programmesnumber of samples required in many air monitoring programmes

• Vapours migrate across the air gap at a constant ‘uptake rate’

• Diffusive sampling is a slow process – typically sample for days

Ambient conc. of 
vapours in the 
environment
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B

Diffusion cap
(fitted to grooved 
end of tube)

Zero conc. of 
vapours at the 
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Brass cap sorbent surface
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When should I use diffusive sampling?

 You know the compound that you are looking for x You are using a multi-

 There is a validated uptake rate available for that 
compound

 The test atmosphere is not heavily contaminated

bed sorbent tube

x You are sampling a 
completely unknown 
atmosphereThe test atmosphere is not heavily contaminated 

with a wide range of other organic compounds at 
much higher concentrations

 The expected concentration of analyte in the 

atmosphere

x You want to sample two 
(or more) compounds 
of widely differing w
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atmosphere is such that the desired sampling time 
(usually between 4–8 hours (occupational) and    
1–4 weeks (environmental)) will result in a mass 
on the tube which is above the limit of detection of 
h TD GC(MS) h d

y g
volatilities (e.g. acetone 
and toluene)

x There are no uptake 
t il bl f th m
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the TD–GC(MS) method

 You are looking for several compounds of the 
same volatility

rates available for the 
compounds of interest
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Using sorbent tubes for diffusive sampling of 
outdoor airoutdoor air

Mapping urban pollution concentrations with low-cost diffusive (passive) 
sampling1

• Black dots = 100 sampling sites w
w

w
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p g
• Yellow dots = pollution hotspots
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1 Application Note TDTS 10 – Use of diffusive sampling with TD–GC for ambient
air monitoring



Indoor Air and Personal ExposureIndoor Air and Personal Exposure

• TD-GC/MS is used for 
3rd flseveral applications relating to 

poor IAQ and ‘sick building 
syndrome’. 2nd floor

3rd floor
Living 
Quarters

• In this case residents were 
complaining of poor air quality 
in their home. 

1st floorGarage
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– Diffusive sampling with ‘axial’ 
sorbent tubes was used to monitor m
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indoor & outdoor air quality at the 
house and to monitor the personal 
exposure of residents.
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Typical applications: Passive sampling for air 
monitoring in industrymonitoring in industry

Workplace air monitoring

(Occupational hygiene)(Occupational hygiene) 
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Industrial perimeter 
monitoring m
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Monitoring guidelines (sorbents, uptake 
rates, sampling volumes, etc.) available from 
standard methods (and from Markes) In situ monitoring of 

d d t i ti
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( ) underground contamination


