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ABSTRACT

A simultaneous working TG-DTG-DTA-MS (Thermogravimetry-Deriva-
tive Thermogravimetry-Differential Thermel Analysis-Mass Spectro-
metry) has been used to investigete the degradetion procesa of
polyvinyl chloride ceble materisl in a stetic air stmosphere. The
applicetion of a guartz glase gas inlet system has been proved to
be successful. The experiments have been carried out regarding the
determination of biological hazards &s well as the thermal stabi-
lity of PVC.

INTRODUCTION

Thermal stability of polymer blends hes heen investigated by
several authors. Results from pyrolysis-gaschromatogrephic and
mass spectrometric investigetions have been reviewed due to the
growth of interest in industriel processing of plesties (ref. 1,2).
In addition, a control of the decompositlon reactlon and deter-
mination of the composition of the volatiles released is needed
as a function of temperature. These dsta have to be concerned to
the main aspects of the combustion toxicelogy of fires (ref 3,4).

EXPERIMENTAL

The experimental procedure and description of the instrumental
device (Netzsch S5TA 429, Balzers QMG 511) have been presented
earlier (ref. 5). The PVC samples have been cut from phone cahle
coatings contaihing di-(2-ethyl-hexyl)phtelate (DOP) ms & plasti-

cizer.
RESULTS AND DISCUSSION

Polymer blends undergo transitions and degradation dependent aon
processing and purity.
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Fig. 1. TG-DTG-DTA curves of PUC cable from 293 K to 900 K

Fig. 1. shaws a typicel thermpanalyticel run of PVC coating in
the-temperature range of interest. The TG and DTG curves indicate
a four-step decomposition starting at 553 K up to a final tempera-
ture of about 900 K, when 4.7 ¥ residual char has been formed. For
hetter comparison snd evaluatiogn, mention has to be made to the
campasitian of the evalved gas during the various degradation
steps. )

The simultaneously recorded original mass spectrum is exhibited
in Fig. 2.

It shows the temperature dependent cleavage of some hazardous
campounds. The sample mess haa been 20 mg. The maximum intensity
of hydrogen chloride has been estimated at 555 K,

The main mass loss of 58.5 % is due to the release of hydrogen
chloride, corresponding to the first stage in the TG and = peak
maximum at 555 K in the DTG curve,
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Fig. 2. Elimination of hydrogen chloride from PVC in the tempe-
rature range from 523 K to 573 K

The mass scan shown in Fig. 2 ranges from 35 amu to 38 amu con-
firming the chlorine lsotopes in their natural abundance of
35£1/°7c1 as 3/1 ratio.

After the dehydrochlorination reaction the overall scanned mass
spectra indicate a complicate mixture of chain scission fragments
as well as araomatic hydrucarban products.

The plasticizer DOP is often used in PVC manufacturing, so that
our interest has been aimed at the identification of the most
typical fragments of DOP as a8 function of temperature, which is
demonstrated by example in Fig. 3. The mass fragment with the mass
to charge guotient of 148 can he detected in a high ion yield. It
is released from the sample in the same tempereture range as the
hydrogen chloride evolution occurs.
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Fig. 3. Mass spectrum of DOP, m/z = 148

Fram this shart communication, it can be concluded that the
coupling system may be annther suitable approach concerning
better handling and investigation of thermal degradation
properties of plastic blends and their additives. This method
provides not only a measure of physical properties, it gives also
an additional insight to the combustion toxicology, whieh gains

more and maore interest nowadays.
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