
Can I analyse target and  
non-target compounds?
Yes – the majority of sorbents are not compound-
selective, and can capture analytes over a broad 
range. They work by adsorbing suites of compounds 
based primarily on their boiling point and physical 
properties. The use of multiple sorbents increases 
the volatility range that can be analysed in a  
single sample.
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Can I analyse reactive species 
using thermal desorption?
Yes – but the TD instruments need to be optimised 
to prevent degradation of  reactive or thermally 
labile compounds. Fully inert flow paths, low flow 
path temperatures (as low as 50°C) and gentle 
heating rates in Markes’ thermal desorbers 
combine to support routine analysis of challenging 
species like odorous sulfur compounds. 
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Don’t I need liquid cryogen  
to achieve a wide target 
analyte range?
No – modern Peltier-cooled TD systems dispense with 
the cost and inconvenience of cryogen, and can trap 
analytes ranging from C2 to C44. Not only that, but 
in Markes’ instruments, use of backflush desorption 
allows tubes and traps to be packed with multiple 
sorbents, extending the analyte range that can be 
monitored in a single run.

2

1

Is TD suitable for semi-volatile 
organic compounds (SVOCs)?
Yes – Markes’ TD-specific heated valve provides 
an inert, low-volume, consistently heated flow 
path, ensuring fast, efficient transfer of high-boiling 
compounds up to C44, including PAHs, PCBs and 
phthalates. Other thermal desorbers, without an 
optimised valve, can suffer from cold spots. This 
results in loss of high-boiling compounds, and 
such instruments therefore require much higher 
temperatures to analyse SVOCs. 
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QUESTIONS ASKED ABOUT 
THERMAL DESORPTION 10

Automotive studies

Consumer environmental health 

Food & drink

Biological profiling

Can you really trap very volatile compounds  
without liquid cryogen?

 How can you extend analyte range without  
affecting peak shape?

 Simultaneous analysis of VOCs and SVOCs

Biological profiling

Fragrance and odour profiling

Food aroma profiling

The rise of breath monitoring

Rapid aroma profiling of cheese

Flavour and fragrance profiling

Analysis of sulfur compounds

Defence & forensic

Analysis of free-VX at low and sub-nanogram levels

The performance of TD for the quantitative analysis  
of long-chain hydrocarbons

Quantitative determination of PCBs using TD–GC–MS

High-performance analysis of PAHs by TD–GC–MS

Using re-collection to simplify method validation  
and development

G

TD has been widely 
adopted in materials 
testing, food and 
fragrance profiling, and 
clinical diagnostics.

Sorbents are used in 
numerous research 
applications for 
untargeted profiling and 
discovery, as well as 
quantitative analysis.

Reactive compounds 
analysed by TD 
include methanethiol 
and ethanethiol, and 
chemical warfare agents.

Quantitative recovery 
of SVOCs through 
the TD flow path can 
be quickly and easily 
validated using sample 
re-collection.

G

C

B

N

N

G

G

G

G

I

I

N

G

N

N

N

N

N

I
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I’m not working with air samples, 
so why would I need thermal 
desorption?
It’s true that thermal desorption is most widely known 
as a preconcentration technique for ambient air, but the 
simplicity and automation of the technique has led to its 
widespread use for a wide range of other matrices that  
are not amenable to direct GC analysis.
This versatility is illustrated by its use for direct desorption 
(dynamic headspace) of solids and liquids and the  
field sampling of soil, water and breath using  
dedicated accessories.

Backflush desorption 
of the focusing trap 
removes the need for 
liquid cryogen, even 
when analysing very 
volatile compounds.
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I don’t archive my samples, so 
why would I need re-collection?
Re-collection has numerous other benefits.  
It can be used to simplify method validation,  
enable confirmatory identification using a  
different detector, and even extend the storage 
stability of many sample types. In addition,  
re-collection can be used to extend the dynamic 
range of a method by automatically analysing a  
sample at two different split ratios (‘Hi/Lo’ analysis).
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How should gas standards be 
introduced for calibration and 
QA using tubes?
External standards can be loaded onto TD tubes  
as gases or liquids in a flow of gas to vaporise 
solvents and carry analytes onto the sorbent  
beds in the tube. Many TD instruments can  
also automatically add a precise aliquot of  
gas-phase internal standard to tubes or traps  
for quality assurance.

9

Is thermal desorption a  
‘one-shot’ technique?
No – this is a common misconception. Markes’ 
instruments allow samples to be split during the tube 
desorption and/or trap desorption stages. The split 
portions can then be ‘re-collected’ onto a sorbent 
tube. In this way you can achieve reliable repeat 
analysis of a single sample multiple times.

7

I have volatile analytes and 
very humid samples.  
Can I still use TD tubes?
Yes – by optimising sorbent selection,  
temperature, purging and split ratios it’s  
possible to quantitatively retain very volatile 
compounds, such as chloromethane and  
propylene (US EPA Method TO-17), and reduce  
water sufficiently for GC or GC–MS analysis.

6

How do I validate correct 
calibration?
Use certified reference standard (CRS) tubes. These 
are freshly packed, stringently conditioned sorbent 
tubes preloaded with a certified mass of analyte(s) 
and capped for long-term storage. 
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Instruments that use  
sorbents in conjunction 
with electrical cooling to 
trap volatile compounds  
selectively remove water 
much more effectively 
than those that rely on 
very low temperatures 
with liquid cryogen.

Re-collection to improve VOC and SVOC analyses

Overcoming the ‘one-shot’ limitation of thermal desorption 
by the re-collection of desorbed samples

Aroma-profiling of peppermint tea with sample re-collection

Calibration: Preparing and introducing thermal desorption 
standards using sorbent tubes

Getting more out of thermal desorption

Minimising analytical interference from water  
during the analysis of sorbent tubes

Automated cryogen-free monitoring of ‘air toxics’  
in ambient air using TD–GC–MS in accordance  
with US EPA Method TO-17

Re-collection to improve VOC and SVOC analyses

Rapid and sensitive aroma profiling of strawberries using 
dynamic headspace sampling and TD–GC–MS

Overcoming the ‘one-shot’ limitation of thermal desorption 
by the re-collection of desorbed samples

Preparing and introducing thermal desorption standards  
using sorbent tubes

‘How-to’ video: CSLR

TD hasn’t been  
‘one-shot’ since the 
early days of thermal 
desorption.
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Want to know more?  
Watch our webinar:  
The insider’s guide to thermal desorption

Using re-collection, 
the same sample can 
be run under different 
conditions without the 
need to repeat sample 
preparation procedures. 

CRS tubes are designed 
for routine analytical 
quality assurance and 
validation of correct 
calibration. They 
should not be used as 
calibration standards.

Markes’ Calibration 
Solution Loading Rig 
(CSLR) has been 
specifically designed for 
optimal introduction of 
standards onto sorbent 
tubes, and complies with 
many standard methods.

CLICK ON THE LINKS TO FIND OUT MORE
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