ios olutions

APPLICATIONS INFORMATION USING ADVANCED SAMPLE HANDLING TECHNOLOGY

Multi-Step Pyrolysis-GC/MS Analysis of PVC Copolymer

Pyrolysis-gas chromatography/mass spectrometry
is a convenient and sensitive way to analyze com-

plex polymeric materials. Frequently, the pertinent
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information may be obtained from a single run, for Benzene
example, at 700°C. Other times, a thermal sepa- s e
ration may be desired, by analyzing for volatiles 100000
at a low temperature and then pyrolyzing the re- ggggg
maining polymer. 70000
0000
For a better understanding of the behavior of a 33333
specific material, however, it may be advanta- 30000
geous to analyze the sample using a series of in- 128388
creasing temperatures. The Model 2500+ 270 280 230 400 310 320 240 340 350 360 370 380 3 40
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Autosampler, used in these analyses, is capable
of performing an unlimited number of runs on each

sample, complete with automatic start of the GC- Figure 1
MS for each run. '
The plastic material shown here was a copolymer
of poly vinylchloride and poly methylmethacrylate.
When heated, PVC releases HCI, then produces

aromatics, including benzene and toluene. Fig- | abundance

ure 1 shows the benzene peak for a series of runs 41000 Benzene
on the same sample, heating sequentially to 200°, - 1000°C
300°, 400°, 500°, 600°, 700° and then 1000°C.
Although the greatest production of benzene is 0o
seen at 700°, some is still released when the gl e
sample is heated to 1000°C. 20000
15000
Figure 2 compares the production of benzene, 10000 e B00°C
from the PVC to the formation of methyl methacry- q10 J 1000°C
late from the PMMA, at 600° and 1000°C. Al- a4t e
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at higher temperatures, the PMMA is essentially

unzipped well before that temperature. Figure 2.



Equipment

These samples were analyzed using a CDS
Model 2500+ Pyrolysis Autosampler, interfaced
to an HP6890 gas chromatograph which was
equipped with an HP5973 MSD as the detector.
The 2000+ Software of the Pyroprobe permitted
multiple runs per sample tube, automatically
loading the pyrolysis parameters and starting
the gas chromatograph.

Model 2500+ Conditions

Valve Oven: 300°C
Pyrolysis Setpoint:  200° - 1000°C
Time: 15 seconds
GC Conditions

Carrier: Helium

Split: 50:1

Column: HP-5 (30 m X 0.25 mm)
Detector: MSD

GC Program:

Initial: 40°C for 2 minutes
Ramp: 8°C/min.

Final: 300°C

FOR MORE INFORMATION
CONCERNING THIS APPLICATION,
WE RECOMMEND THE
FOLLOWING READING:

S. A. Liebman, et al., Thermal degra-
dation Studies of PVC with Time-
Resolved Pyrolysis GC and Deriva-
tive TGA, J. Polymer Sci., 16, (1978)
3139.

Additional literature on this and related
applications may be obtained by
contacting your local CDS Analytical
representative, or directly from CDS at
the address below.

CDS= .

CDS Analytical, Inc. has been a leader in the design and manufacture of laboratory instruments for sample preparation
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 Pyroprobed 1000, 2000 and 2500 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 6500 16 position autosampler for complex, multicomponent materials investigation. 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.
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