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Pyrolysis-GC/MS in the Analysis of Fiber Blends
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Figure 2.  Cotton/polyester blend fibers.

Figure 1.  PAN/PET fiber blends.

Fiber blends are like other polymer blends or mix-
tures when analyzed by Py-GC/MS in that the indi-
vidual polymers pyrolyze independently, and the
resulting pyrogram contains pyrolysates from each
of the constituents.  Figure 1 illustrates this pro-
cess for a blend of Polyethylene terephthalate (PET)
and Polyacrylonitrile (PAN).  The top pyrogram in
Figure 1 is PET only, showing the typical pyrolysis
products, including benzoic acid, listed in Table 1.
The bottom pyrogram is for PAN only, and has large
peaks for acrylonitrile monomer and dimer.  The
blended fiber is in the middle, and has the charac-
teristic peaks of both the individual fibers.  Since
the pyrolysis products of each polymer rarely inter-
act with each other, comparing the amount of a
product generated from one fiber to a compound
from the other can be used to determine the rela-
tive amounts of each of the polymers present.

Figure 2 shows the pyrogram of a cotton/polyester
blend fabric listed as 30% cotton.  The fabric was
actually made using two different fibers.  One of
the fibers was pure PET, shown in the upper
pyrogram.  The other fiber contained the cotton,
but was a blend itself that also contained PET.
Consequently there are peaks from the cellulose
in the cotton (specifically furfural and levoglucosan)
as well as the benzoic and terephthalic acid prod-
ucts from the PET.

cbyrd
Typewritten Text
162



CDS Analytical, LLC 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 Pyroprobeâ  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. CDS also manufactures the Dynatherm
line of thermal desorption instruments including the 9000 series for air monitoring and the 9300 TDA .  Our custom-
ers, 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.

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

FOR MORE INFORMATION
CONCERNING THIS APPLICATION,

WE RECOMMEND THE
FOLLOWING READING:

T. P. Wampler, Introduction to pyroly-
sis-capillary gas chromatography, J.
Chrom. A, 842 (1999) 207-220.

Additional literature on this and related
applications may be obtained by con-
tacting your local CDS Analytical rep-
resentative, or directly from CDS at the
address below.

Table 1

Peak # Compound

1 Vinyl benzoate
2 Benzoic acid
3 Divinyl terephthalate
4 Terephthalic acid monovinyl ester
5 Furfural
6 Levoglucosan
7 Acrylonitrile
8 Hexene dinitrile

Experimental Parameters

All samples were pyrolyzed using a CDS
Pyroprobe 5200 equipped with a Tenax trap.

Pyroprobe

Pyrolysis: 750°C for 15 seconds
Interface: 300°C for 4 minutes
Carrier flow: 30 ml/min
Trap initial: 40°C
Trap desorption: 300°C for 4 minutes

GC/MS

Column: 30 m x 0.25 mm 5% phenyl MS
Carrier: Helium
Split: 50:1
Oven program: 40°C for 2 minutes
10°C/minute to 325°C
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