
VDA 278  Analysis Using Thermal Desorption

Application Note
Automotive

The German Automobile Association method VDA 278 is a thermal desorption 
analysis for organic emissions from interior components of a vehicle. This anal-
ysis deals with a VOC value (up to C20-Eicosane) based on Toluene, and a 
FOG value (C16-C32) based on C16 (Hexadecane).  It deals with the emissions 
coming from non-metallic molded parts occurring in motor vehicles.  Materials 
such as textiles, adhesives, foam, leather, and similar substances are included.  
This method is used for both qualitative, as well as, semiquantitative evaluation 
of the degassed emissions. The VOC emissions are reported semiquantitatively 
as Toluene, whereas the FOG value is reported as  condensible substances 
found in the materials as hexadecane.  Single substances of the emission can 
also be identified and quantitated using this method or a variation of this method.

A serial dilution was made of a Kovats VOC standard (100µg/ml) to give a final 
concentration of 10ng/µl in CS2.   A  thermal desorption tube (6”) packed with 
Tenax was spiked with the standard VOC mix (20ng/2µl).  The tube was ther-
mally desorbed for  280°C/30min (Figure1 and Figure 3).  GC parameters were 
established  to resolve C8 (octane) to C20  (Eicosane) and C8 to C 27 (for FOG 
analysis). A corresponding analysis of carpet fibers was performed by placing 
them into an empty 6” desorption tube and desorbing them for 30 minutes at 
90°C (VOC portion, Figure 2) and for 60 minutes at 120°C (FOG portion, Figure 
4).  A number of aliphatic hydrocarbons were identified (C13,C14,and C15)  in 
the VOC por tion as well as a propanoate ester and a number of long chain 
alkyl benzenes.  The FOG fraction had a number of aromatics,  phenol,  benzyl 
alcohol, as well as, caprolactam.  There were also long chain aliphatic alcohols  
and several alkanes detected.
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The GermanAutomobileAssociation method VDA
278 is a thermal desorption analysis for organic
emissions from interior components of a vehicle.
This analysis deals with a VOC value (up to C20-
Eicosane) based on Toluene, and a FOG value
(C16-C32) based on C16 (Hexadecane). It deals
with the emissions coming from non-metallic
molded parts occurring in motor vehicles. Mate-
rials such as textiles, adhesives, foam, leather,and
similar substances are included. This method is
used for both qualitative, as well as,
semiquantitative evaluation of the degassed
emissions. The VOC emissions are reported
semiquantitatively as toluene, whereas the FOG
value is reported as condensible substances
found in the materials as hexadecane. Single
substances of the emission can also be identi-
fied and quantitated using this method or a varia-
tion of this method.

A serial dilution was made of a Kovats VOC stan-
dard (100µg/ml) to give a final concentration of
10ng/µl in CS2. A thermal desorption tube (6”)
packed with Tenax was spiked with the standard
VOC mix (20ng/2µl). The tube was thermally de-
sorbed for 280°C/30min on the Dynatherm 9300
TDA interfaced to a GC/MS (Figure1 and Figure
3). GC parameters were established to resolve
C8 (octane) to C20 (Eicosane) and C8 to C 27
(for FOG analysis). A corresponding analysis of
carpet fibers was performed by placing them into
an empty 6” desorption tube and desorbing them
for 30 minutes at 90°C (VOC portion, Figure 2)
and for 60 minutes at 120°C (FOG portion, Fig-
ure 4). A number of aliphatic hydrocarbons were
identified (C13,C14,and C15) in the VOC por-

5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00

200000

400000

600000

800000

1000000

1200000

1400000

1600000

1800000

2000000

2200000

Time-->

Abundance

TIC:VOCSTD4.D

VOCSTD

C20

Figure 1

Figure 2
5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00

100000

200000

300000

400000

500000

600000

700000

800000

900000

1000000

1100000

1200000

1300000

1400000

1500000

1600000

Time-->

Abundance

TIC: 040507-VOC1.D

8

VOC CARPET FIBERS

7

6

5

4

3

2

1

1.Tridecane
2.Tetradecane
3.Pentadecane
4.Butylbenzene
5.Propanoate

Ester
(6,7,8) long chain
alkyl Benzenes

VDA 278 Analysis using Thermal Desorption
with a Dynatherm-GC/MS System

Figure 1. Standard VOC mix  

#97a



CDS Analytical, 465 Limestone Road, P.O. Box 277, Oxford, PA USA 19363-0277 PH: 610 932 3636 FX: 610 932 4158

GC/MS

Column:  5% phenyl (30m x 0.25mm)
Carrier:  Helium, 50:1 split
Injector:  300°C
Oven:  40°C for 2 minutes
  3°C/min to 92°C, 5°C/min to 
  160°C, 10°C/min to 280°C 
  hold 10min (VOC)

  50°C for 2 minutes, 25°C/min to
  160°C, 5°C/min to 160°C
  10°C/min to 280°C 
  hold 10min (FOG)

 

Figure 2. Carpet Fibers VOC
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The GermanAutomobileAssociation method VDA
278 is a thermal desorption analysis for organic
emissions from interior components of a vehicle.
This analysis deals with a VOC value (up to C20-
Eicosane) based on Toluene, and a FOG value
(C16-C32) based on C16 (Hexadecane). It deals
with the emissions coming from non-metallic
molded parts occurring in motor vehicles. Mate-
rials such as textiles, adhesives, foam, leather,and
similar substances are included. This method is
used for both qualitative, as well as,
semiquantitative evaluation of the degassed
emissions. The VOC emissions are reported
semiquantitatively as toluene, whereas the FOG
value is reported as condensible substances
found in the materials as hexadecane. Single
substances of the emission can also be identi-
fied and quantitated using this method or a varia-
tion of this method.

A serial dilution was made of a Kovats VOC stan-
dard (100µg/ml) to give a final concentration of
10ng/µl in CS2. A thermal desorption tube (6”)
packed with Tenax was spiked with the standard
VOC mix (20ng/2µl). The tube was thermally de-
sorbed for 280°C/30min on the Dynatherm 9300
TDA interfaced to a GC/MS (Figure1 and Figure
3). GC parameters were established to resolve
C8 (octane) to C20 (Eicosane) and C8 to C 27
(for FOG analysis). A corresponding analysis of
carpet fibers was performed by placing them into
an empty 6” desorption tube and desorbing them
for 30 minutes at 90°C (VOC portion, Figure 2)
and for 60 minutes at 120°C (FOG portion, Fig-
ure 4). A number of aliphatic hydrocarbons were
identified (C13,C14,and C15) in the VOC por-
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VDA 278 Analysis using Thermal Desorption
with a Dynatherm-GC/MS System

Instrument Conditions

CDS Autosampler Dynatherm 9300

Valve Oven:         280°C
Transfer Line:      280°C
Tube Heat: 280°C 30 min (Kovats) 
  90°C 30 min (VOC)
  120°C 60 min (FOG)
Trap Heat: 280°C 10 min (Kovats)
  280°C 20 min (VOC & FOG)

CDS Analytical, Inc. has been a leader in the design and manufacture of laboratory instruments for sample prepara-
tion and analysis since 1969. We are dedicated to providing the best possible instruments for both research and
routine analysis. Well known in the field of pyrolysis, CDS manufactures the Pyroprobe 5000, 5150, 5200 and 5250
autosampler for the introduction and analysis of solid materials by GC, MS and FT-IR. CDS offers a complete line of
dynamic headspace instruments for the analysis of volatile organic compounds in environmental, pharmaceutical
and food applications, including the model 8400 four-position autosampler for complex, multicomponent materials
investigation. Our customers, their requirements and applications are important to us. To help meet your needs, we
offer a wide range of analytical information and the services of our applications laboratory. If you would like additional
information, please contact us at the address below, call us at 1 800 541 6593, or log onto www.cdsanalytical.com.

Figure 3

Figure 4
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TDA 9300 Conditions:

Kovats Standard:
Valve Oven: 280°C
Transfer Line: 280°C
Tube Heat: 280°C/30min
Trap Heat: 280°C/10min

VOC (Carpet Fibers) TDA 9300 Conditions:
Valve Oven: 280°C
Transfer Line: 280°C
Tube Heat: 90°C/30min
Trap Heat: 280°C/20min

FOG (Carpet Fibers) TDA 9300 Conditions:

Valve Oven: 280°C
Transfer Line: 280°C
Tube Heat: 120°C/60min
Trap Heat: 280°C/20min
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tion as well as a propanoate ester and a number
of long chain alkyl benzenes. The FOG fraction
had a number of aromatics, phenol, benzyl alco-
hol, as well as, caprolactam. There were also
long chain aliphatic alcohols and several alkanes
detected.

GC/MS Method:

VOC Portion:
Initial: 40°C/2min
Rate: 3°C/min to 92°C, 5°C/min to
160°C, 10°C/min to 280°C, hold for 10min

FOG Portion:
Initial: 50°C/2min
Rate: 25°C/min to 160°C, 10°C/min to
280°C, hold for 30min

Figure 3. FOG Standard

CDS Analytical, Inc. has been a leader in the design and manufacture of laboratory instruments for sample prepara-
tion and analysis since 1969. We are dedicated to providing the best possible instruments for both research and
routine analysis. Well known in the field of pyrolysis, CDS manufactures the Pyroprobe 5000, 5150, 5200 and 5250
autosampler for the introduction and analysis of solid materials by GC, MS and FT-IR. CDS offers a complete line of
dynamic headspace instruments for the analysis of volatile organic compounds in environmental, pharmaceutical
and food applications, including the model 8400 four-position autosampler for complex, multicomponent materials
investigation. Our customers, their requirements and applications are important to us. To help meet your needs, we
offer a wide range of analytical information and the services of our applications laboratory. If you would like additional
information, please contact us at the address below, call us at 1 800 541 6593, or log onto www.cdsanalytical.com.
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Transfer Line: 280°C
Tube Heat: 90°C/30min
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Transfer Line: 280°C
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tion as well as a propanoate ester and a number
of long chain alkyl benzenes. The FOG fraction
had a number of aromatics, phenol, benzyl alco-
hol, as well as, caprolactam. There were also
long chain aliphatic alcohols and several alkanes
detected.

GC/MS Method:

VOC Portion:
Initial: 40°C/2min
Rate: 3°C/min to 92°C, 5°C/min to
160°C, 10°C/min to 280°C, hold for 10min

FOG Portion:
Initial: 50°C/2min
Rate: 25°C/min to 160°C, 10°C/min to
280°C, hold for 30min

Figure 4. Carpet Fibers FOG

*When using an empty thermal desorption tube for 
“headspace” analysis, it is important to not heat a 
sample past its melting point.*


