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Analysis for Vinyl Chloride in PVC Powders by Head-
Space Gas Chromatography

A. R. BERENS, Corporate Research, B. F. Goodrich Cu., Brecksuille, Ohio
44141. L. B. CRIDER and C. J. TOMANEK, Technical Center, B. F.
Goodrich Chemical Co., Avon Lake, Ohio 44012 and J. M. WHITNEY,
General Chemical Plant, B. F. Goodrich Chemical Co., Avon Lake, Ohio
44012

Synopsis

At a temperature above the glass transition point of poly(vinyl chioride) (PVC), the solubility
of vinyi chloride monomer (VCM) in PVC accurately follows Hanry's law behavior for VCM con-
tenta up to 4000 ppm. This observation haa lead to a rapid, simple gas-chromatographic method
for the determination of VCM in PVC from the analysis of the vapor phase (head-space) over
PVC powder sampies in & sealed container. Tha basic experimental techniques. calculations,
and axamples of experimental data sre given. The methoed can be usad with any commercial gas
chromatograph equipped with & flame ionization datector without instrument modification.

INTRODUCTION

Recent concern about the possible health hazard of exposure to vinyl chlo-
ride monomer (VCM)? has focused attention on the messurement of residual
monomer contents of commercial PVC products. We report here a simple,
rapid analysis for VCM in PVC through gas chromatography of the vapor
phase over PVC powder samples.

The basis of our method is the observation? that at a temperature above
the glass transition point of PV, the solubility of VCM in PVC accurately
follows Henry’s law behavior up to a VCM content of at least 4000 ppm. The
analytical procedure simply involves sealing a weighed PVC sample contain-
ing VCM in a suitable vial at room temperature, heating the vial to 90°C to
establish VCM equilibrium between PVC and vapor phases, and analyzing a
syringe sample of the “head-space™ vapor for its VCM content, The original
VCM content of the PVC is calculated as follows:

Let us say that the PVC sample of weight m grams originally contains W,
grams VCM. Upmn-equilibration at 90‘(3 :

W, = W + W, L
where med W,mtbowolghtlofVCMmthvapormdPVC phases, re-
spactively. We may write Henry’s law as
w
—2 = Kp, § )

m A 1
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