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Analysis of Polyolefins by Pyrolysis GC

Pyrolysis GC is a quick and

straightforward way of analyzing Figure 1

solid materials by gas chromatog-

raphy. Since most solids do not Pyrolysis of Poly(isobutylene)
have an appreciable volatility at I With On-Column Cryofocusing

GC temperatures, they must be ‘ 3
treated in some way for this tech-
nique to be of use. Pyrolysis frag-
ments large molecules, even very
large ones such as natural and
synthetic polymers, and produces
smaller, volatile compounds which
w May be analyzed by gas chro-

matography. This fragmentation
is reproducible, and it produces
a chromatogram that is char-
acteristic for the macromolecule
which was pyrolyzed.

The polyolefins are essentially
hydrocarbons of very high molec-
ular weight. When pyrolyzed, they
produce smaller hydrocarbons
which retain the inherent differ- Figure 2
ences among the polymers. Poly-
ethylene, for example, produces o Pyrolysis of
mainly straight chain alkanes ! i ‘ Isotactic Poly(propylene)
and alkenes, while in polypropy- ‘ | With On-Column Cryofocusing
lene the polymer chain is highly \
substituted with methyl groups,
which causes the production of : i .
more branched fragments, and a S ig |
more complex chromatogram. In I ; !
polyisobutylene, alternate car- | '
bons in the polymer chain are I
disubstituted with methyl groups, :
generating a different distribution i N
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of peaks in the pyrogram. |

This canreadily be appreciated 1 [H‘

y Dy comparing the accompanying S

chromatograms. Figure 1 shows
the fragments produced when
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polyisobutylene is pyrolyzed at
700°C. Although the high degree
of methyl substitution produces a
fairly complex chromatogram, it
may be easily distinguished from
the pyrogram of polypropylene
shown in Figure 2. Collection of
a library of pyrograms makes it
easy to distinguish one from the
other, and permits the more
detailed study of microstructural
defects, degradation mecha-
nisms and related topics. In
these examples, the resolution
has been enhanced by the use
of on-column cryogenic focus-
ing, which permits the splitiess
capillary analysis of very small
samples by freezing the analytes
onto the head of the GC column
prior to analysis.

Equipment
PYROLYSIS
Pyroprobe 124, equipped with
automatic cryogenic focuser
Pyrolysis temperature: 700°C
for 10 seconds
Interface temperature: 275°C
Cryogenic collection: -100°C
for 10 minutes
Revaporization: 275°C for
10 minutes

GAS CHROMATOGRAPHY
Varian 3700 equipped with
flame ionization detector
Column: 50m x 0.25mm
SE-54 Capillary
Initial temperature: 50°C for
2 minutes
Program rate: 7°C/minute
to 290°C

For more information on this .
and related applications, we rec-
ommend the following readings:

T.Wampler,and E. Levy, “Cryo-
genic Focusing of Pyrolysis
Products for Direct (Splitiess)
Capillary Gas Chromatog-
raphy,” JAAP, 8, (1985),
65-72.

T. Wampler, and E. Levy,
“Effects of Slow Heating Rates
on Products of Polyethylene
Pyrolysis,” Analyst, 111, (1986),
1065-1067.

Y. Sugimura, T. Nagaya, S.
Tsuge, and T. Murata, “Micro-
structural Characterization of
Polypropylenes by High-
Resolution Pyrolysis-Hydro-
genation Glass Capillary
Chromatography,” Macromol.,
1980, 13, 928.

Additional literature may be
obtained by contacting your
Chemical Data Systems Repre-
sentative, or by writing to the
CDS Applications Lab.

CDS Analytical, Inc. is a leader in the design and manufacture of laboratory instruments for sample preparation
and analysis. With 25 years experience in the field, CDS is dedicated to providing the best possible instruments
for both research and routine analysis. Well known in the field of analytical pyrolysis, CDS manufactures the
Pyroprobe 1000 and 2000 for the introduction and analysis or solid materials by GC, MS and FT-IR. CDS offers
acomplete line of purge and trap instruments for the analysis of volatile organic compounds in the environmental,
food and pharmaceutical areas, as well as custom systems for complex, multicomponent materials investigation.
Our customers, their requirements and applications are important to us. To help meet their 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, or call us at 1 800 541 6593.
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