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APPLICATIONS INFORMATION USING ADVANCED SAMPLE HANDLING TECHNOLOGY

CAPILLARY GC OF POLYOLEFIN PYROLYSATES

Pyrolysis gas chromatography
is a simple technique which has
been utilized by scientists for
almost three decades. The pro-
cess of pyrolysis involves the
liberation of organic material
from a relatively nonvolatile
matrix. Natural and synthetic
polymers can be fragmented to
form smaller, more volatile com-
pounds which can be analyzed
by capillary gas chromatog-
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raphy. Polymer samples can be
pyrolyzed as solids in a quartz
tube, or as polymer solutions
dissolved in a solvent and de-
posited on a ribbon as a thin
film.

Polyolefins are essentially
very high molecular weight
hydrocarbons. Upon pyrolysis,
smaller hydrocarbons are pro-
duced which are characteristic
of the polyolefin composition.

Polyolefins undergo a process
of random scission producing
olefins, alkanes and diolefinic
compounds. The presence of
isoalkanesindicates branching in
the polymer chain. The product
distribution in pyrolysis is depen-
dent on the pyrolysis tempera-
ture. Pyrolyzing polyolefins at
higher temperatures will cause
an increase in the abundance of
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FIGURE 1
Polyethylene
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FIGURE 2
Polypropylene

FIGURE 3
Polyischutylene

FIGURE 4
Poly(trans)isoprene
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Continued from front

pyrolysates at the earlier reten-
tion regions due to increased
fragmentation.

Pyrolysis of polyethylene pro-
duces primarily straight chain
alkanes and alkenes. The nature
of the polyethylene chain pro-
duces oligomeric groups of
pyrolysis fragments differing
from each other by one carbon
unit. This pattern is predictable
and reproducible for polyethy-
lene. Polypropylene (Figure 2),
when pyrolyzed, produces
fragments which are more
highly substituted. The oligo-
meric groups in polypropylene
pyrolysis vary by three carbon
units. Structural defects may be
determined in polyolefins by the
degree of substituted alkanes
produced by pyrolysis. Poly-
isobutylene and polytransiso-
prene (Figures 3 and 4), give
more complex chromatograms
due to the increased substitution
of the polymer backbone. Poly-
isobutylene can be identified by

alternate carbons in the polymer
chain being disubstituted with
methyl groups, causing a greatly
different pattern than that of
polyethylene and polypropylene.
The primary pyrolysis products
of polytransisoprene are iso-
prene monomer and dipentene.
Pyrolysis can thus be used in a
qualitative manner to identify
polymers, but also in a quantita-
tive sense in the analysis of
copolymer blends.

EQUIPMENT
PYROLYSIS
CDS Mcdel 120 Pyroprobe
Pyrolysis temperature:
750°C
Interface temperature: 285°C
GAS CHROMATOGRAPHY
Column: 50m x 0.25mm, SE-
54 capillary
Initial temperature: 50°C for 3
minutes
Program rate: 8°C/min to
285°C

For more information on this
and related applications, we
recommend the foliowing
readings:

Levy, E. J. and T. P. Wampler.
“Effects of Slow Heating Rates
on Products of Polyethylene
Pyrolysis.” Analyst, Vol. |l
(1986), pp. 1065-1067.

Nagaya, T. et al. “Micro-
structural Characterization

of Polypropylenes by High
Resolution Pyrolysis-Hydroge-
nation glass capillary gas chro-
matography.” Macromolecules,
Vol. 13, (1980).

Additional literature may be
obtained from your Chemical
Data Systems representative, or
by writing to the CDS Appli-
cations Lab.

ABOUT CDS

CDS Analytical, Inc. is a leader in the design and manufacture of laboratory instruments for sample preparation

and analysis.

for both research and routine analysis.

With 20 years experience in the field, CDS is dedicated to providing the best possible instruments
Well known in the field of analytical pyrolysis, CDS manufactures the

Pyroprobe 1000 and 2000 for the introduction and analysis of solid materials by GC, MS and FT-IR. CDS offers a complete
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.

CDS Analytical, Inc. 7000 Limestone Rd., P.O. Box 277, Oxford, PA USA 19363-0277 Ph: 610 932 3636




