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APPLICATIONS INFORMATION USING ADVANCED GC SAMPLE HANDLING TECHNOLOGY

Pyrolysis of Synthetic Polymers
Improved Sensitivity Using Cryogenic Focusing

Pyrolysis has been demon-

strated to be a useful tool in the Figure 1

analysis of synthetic polymers, ) .

sincg it perm%ts one tg b?leak Pyrolysis of Poly(isobutylene)
down these large molecules ! ! T s“" .
and study the smaller fragments ‘ With On-Column Cryofocusing

by gas chromatography. Con- ‘
siderable information may be ‘ |
obtained in this way concerning |
the basic structure of the poly-

mer, as well as polymer defects, |
variations and degradation |
mechanisms. It is important for
reproducible, quantitative resuits
to use small samples, so that
thermal gradients across the _J

sample are minimized, but this
may present a problem for some
pyrolysis systems. Most pyroly-
sis is performed in a chamber

located upstream from the injec-
tion port of the gas chromato-

graph, and the pyrolysates must Figure 2
be carried out of the pyrolysis . .
chamber and into the GC. To Pyrolysl:5g!cl":'ly2(ulss¢::wtylene)
compensate for the added vol- '
ume and transfer effects, a high
split ratio at the injector may be CHs O
used, which moves the pyroly- ( l |, A o ~CHo-C-CHz-C-CHa-
sates through the system and | . . CHe  CH,
into the GC quickly, but then ‘ ‘
vents most of the analytes, ;
requiring the use of a larger ! n
sample for analysis. : i ,
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ing for the system dead-volume S
while permitting analysis of very T o0 7T a0 40min.
small samples. Inserted between
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the pyrolysis chamber and the
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gas chromatograph at the injec-
tion port, it permits on-column
collection of the analytes prior
to analysis. After pyrolysis, the
volatiles are collected onto the
capillary column using liquid ni-
trogen, and then revaporized at
the beginning of the GC run.
Figure 1 is a chromatogram of
the pyrolysates of polyisobutyl-
ene which have been focused at
-100°C, then chromatographed
without splitting. Even though
the sample was only 2 micro-
grams, there is excellent sensi-
tivity. Of equal importance is the
resolution at the front end of the
chromatogram. Because the
pyrolysates were concentrated
onto the column itself, the peak
shape for even the earliest elu-
ters is greatly improved, provid-
ing information that is lost using
other techniques. Figure 2, by
comparison, shows a much
larger sample which was pyro-
lyzed using a split capillary GC
system with a split ratio of 60:1.
Not only is a larger sample
required, but the resolution at
the beginning of the chromato-
gram is inadequate for the iden-
tification of all the peaks seen in

Figure 1. Clearly then, the addi-
tion of cryogenic focusing greatly
enhances both sensitivity and
resolution in the analysis of
polymers by pyrolysis GC.

Equipment
PYROLYSIS

Pyroprobe 120 with heated
interface

Pyrolysis temperature: 750°C
for 10 seconds

Interface temperature: 275°C

CRYOGENIC FOCUSING

CDS Model 335 Cryogenic
Focuser

Collection temperature:
-100°C

Vaporization temperature:
280°C

GAS CHROMATOGRAPHY
Varian 3700 equipped with a
flame ionization detector
Column: 50m x 0.25mm
SE-54 capillary
Carrier: Helium
Program: 50°C for 2 minutes,
then 7°C/min to 290°C

ABOUT CDS

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

E. Levy, and T. Wampler,
“Identification and Differentia-
tion of Synthetic Polymers by
Pyrolysis Gas Chromatog-
raphy,” J. Chem. Ed,, 63,
(1986), 64-68.

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

T. Wampler, W. Bowe, J.
Higgins, and E. Levy, “Sys-
tems Approach to Automatic
Cryofocusing in Purge and
Trap, Headspace, and Pyro-
lytic Analysis,” American
Lab., 1986, (August).
Additional literature may be

obtained by contacting your

Chemical Data Systems repre-

sentative, or by writing to the

CDS Applications Lab.

Chemical Data Systems (CDS), a subsidiary of Autoclave Engineers Inc., is a worldwide leader in the
manufacture of instruments and equipment for research applications. With over 15 years of service to the
research community, CDS is dedicated to the development of instrumentation for use in the preparation,
separation and analysis of complex organics. We are also dedicated to providing researchers with the tech-
nical and applications information they need to perform their work efficiently. The purpose of CDSolutions
is to supply the researcher with a constant stream of applications solutions for advanced GC sample han-
dling. The article you just read is one of many available at no charge to our customers. For a complete list
of topics, please write to our Technical Information Dept. in Oxford, Pennsylvania.
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