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Results
When polystyrene is pyrolyzed, either alone or in the presence of
other materials, it degrades to smaller oligomers, mostly styrene
monomer, with some dimer and trimer as well. In the case shown
in Figure 1, the pharmaceutical material itself produced all of the
major peaks seen in the pyrogram. The presence of a trace amount
of residual polystyrene from processing is revealed by the styrene
monomer peak at about 7 min. The purified pharmaceutical itself
does not produce styrene as a pyrolysis product.

Conclusion
Pyrolysis GC–MS is a simple and straightforward way to identify
polymeric contaminants in finished goods, as well as to reveal the
presence of one polymer in another. Sample preparation is extreme-
ly easy — a small portion of the solid material is placed into a quartz
tube, which is automatically introduced into the pyrolyzer for
analysis.
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Adding a sample pyrolyzer at the inlet of a gas
chromatograph is a simple way to analyze solids using
GC–MS, applied here to reveal residual polystyrene in
a pharmaceutical.
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he use of a standard GC–MS system may be extended to the
analysis of nonvolatile materials such as natural and synthetic

polymers by adding a pyrolyzer at the column inlet (1). Solid mate-
rials are rapidly heated to very high temperatures, causing them to
fragment into smaller compounds, which are compatible with a gas
chromatograph. The sample need not be a pure material, in fact,
pyrolysis GC–MS has been applied to such diverse and complex
materials as dried paint, adhesives, coated paper, textile fibers, rub-
bers, microorganisms, and printing inks. For the example in Figure
1, a finished pharmaceutical product was pyrolyzed to reveal the
presence of trace amounts of residual polystyrene, introduced dur-
ing processing.

Experimental Conditions
The sample was pyrolyzed at 700 °C for 20 s using a model 2500
Pyroprobe Autosampler (CDS Analytical, Oxford, Pennsylvania).
The Pyroprobe was connected to the injection port of model
6890/5972 GC–MS system (Agilent Technologies, Wilmington,
Delaware) using a 50:1 helium carrier gas split. The HP-5 column
(30 m � 0.25 mm) was programmed from 40 °C to 300 °C at 
6 °C/min.
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Figure 1: Pyrogram obtained from a sample of pharmaceutical cont-
aminated with a trace amount of polystyrene. The asterisk marks the
styrene monomer peak produced from the polystyrene.
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