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Introduction to Markes
International Ltd.

Formed in 1997, Markes International Ltd. is one of
the world’s leading suppliers of thermal desorption
(TD) equipment for monitoring trace toxic and
odorous chemicals in air, gas and materials. Serving
fast growing markets from environmental health and
safety to materials testing and from food / flavour /
fragrance to defence / forensic, Markes’ global
customer base includes major industry, government
agencies, academia and the service laboratory sector.

Markes has introduced several highly successful
brands of TD instruments to the market including:
UNITY™ – a universal TD platform for single tubes,
the 100-tube ULTRA™ TD autosampler, the
Air Server™ interface for canisters and on-line
sampling, the µµ--CTE™ Micro-Chamber / Thermal
Extractor for materials testing, the TT24-7™ for
continuous on-line monitoring and the TC-20™ multi-
tube conditioner. 

Markes also supplies a wide range of sampling
accessories and consumables for all TD application
areas.

What is TD?

Since the early 1980s, thermal desorption has
provided the ultimate versatile sample
introduction technology for GC / GC-MS.  It
combines selective concentration enhancement
with direct extraction into the carrier gas and
efficient transfer / injection all in one fully
automated and labour-saving package.
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Overview

Thermal desorption is now recognised as the
technique of choice for environmental air monitoring
and occupational health & safety. Relevant standard
methods include: ISO/EN 16017, EN 14662 (parts 1
& 4), ASTM D6196, US EPA TO-17 and NIOSH 2549.
Related applications include monitoring chemical
warfare agents (CWA) in demilitarisation / destruction
facilities and civilian locations (counter-terrorism).

TD is also routinely used for monitoring volatile and
semi-volatile organic compounds (S)VOCs in products
and materials. Examples include residual solvents in
packaging & pharmaceuticals, materials emissions
testing and food / flavour / fragrance profiling.

This publication presents several real world
applications of TD for measuring residual solvents
and for materials emissions testing. Accompanying
publications cover the application areas of:

• Food, flavour, fragrance & odour profiling

• Defence & forensic

• Environmental monitoring and occupational
health & safety

Residual Solvents & Materials
Emissions Testing

TD provides a convenient and fully automated
alternative to conventional solvent extraction for
measuring residual volatiles.  Products ranging from
ointments to drug powders and from packaging films
to polymer beads may all be weighed into empty
sample tubes for direct desorption / extraction and
transfer of target analytes to the GC(-MS) analyser or
eNose.

Vapour-phase organic chemicals are also emitted
from a variety of construction products such as
paints, car trim components, carpets, moulded PVC,
adhesives, etc. This causes elevated concentrations of
VOCs indoors and in vehicle-cabin air which may
have adverse health effects.



With the advent of new legislation requiring the
measurement and reporting of VOC emissions from
materials there is increasing pressure on
manufacturers to test for the VOCs emitted from their
products.  Standard methods for emissions testing
specify thermal desorption with GC-MS/FID and
include: EN/ISO 16000(-6, -9, -10 & -11), ASTM
D7143, ASTM D5116 and ASTM D6196.

Key Applications

Residual Volatiles:

• Pharmaceuticals / drug powders

• Ointments

• Packaging films

• Polymer beads

Emissions from Materials:

• Construction products e.g. paints

• Car trim components e.g. wood veneers,
moulded PVC & adhesives

• Carpets and textiles

• Electronics

• Plastic toys

Direct Desorption
Materials may be weighed into empty sample tubes
for direct thermal desorption / extraction of (S)VOCs.

Direct desorption is used for both:

• Complete (exhaustive) extraction, plus 

• Characterisation of materials from a
representative vapour profile

Direct TD provides information on VOC / semi-VOC
content of materials which is complementary to that
obtained by conventional emissions testing. It also
facilitates selective concentration of the compounds
of interest while water or other solvents are purged
to vent.

Compatible materials include: Solids (powders, fibres,
films and granules), resins, pastes and liquids /
emulsions.



Direct desorption of packaging Background:
VOCs in food packaging can cause taint. In this
example, TD was used to analyse printed “energy
food bar” wrappers in two ways:
• Direct desorption of the wrapper
• Desorption of Tenax TA™ tubes used to collect

HS vapours from the sample
Note that direct TD (dynamic headspace) allows
simultaneous analysis of both volatiles and semi-
volatiles whereas volatiles are preferentially
concentrated in the static HS sample.

Typical TD-GC conditions:
Sample:10 x 5 cm area of film, rolled & inserted
into an empty glass tube for direct desorption &
250 ml headspace sample drawn into a Tenax
sorbent tube 
TD system: ULTRA-UNITY
Desorption: 10 mins at 60°C (direct TD) and 10
mins at 300°C (HS sample on Tenax tube)

Trap: Quartz wool, Tenax TA, Carbopack X™

Split: 30:1
Analysis: GC-MS Typical analytes:

Alcohols, esters, ketones, alkanes and other odorous
solvents

Direct desorption of “energy food bar” wrapper
(insert) and headspace (HS) analysis of same
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