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THERMAL SOLUTIONS

ANALYSIS OF POLYMER DECOMPOSITIONS BY

TGA-MASS SPECTROMETRY

PROBLEM

The decomposition process for polymers is more complex
than for inorganic materials which exhibit predictable
stoichiometric weight losses with temperature. In addition,
the atmosphere around the polymer often affects the
decomposition process. Hence, traditional techniques, such
as thermogravimetric analysis (TGA) which provides an
indication of the amount of weight lost during the
decomposition process, do not provide sufficient information
to fully understand the process.

SOLUTION

A more complete analysis of polymer decomposition processes
is obtained by coupling TGA to a mass spectrometer so that

the evolved decomposition gases can be identified. Figures
1 and 2, for example, show the results for polyvinylchloride
(PVC) in inert (helium) and reactive (air) atmospheres
respectively. The TGA weight loss profiles indicate that
multistage decomposition processes are occurring. In both
cases, HCL, benzene, and vinyl chloride are the primary
decomposition products in the first weight loss, while higher
molecular weight unsaturated hydrocarbon fragments are the
main decomposition products in the second weight loss.
However, the relative amount of the different decomposition
products varies with atmosphere. Furthermore, a third
decomposition step occurs in air which is not present in
helium. This step corresponds to decomposition of residual
carbon residue to form carbon dioxide.

Figure 1. PVC DECOMPOSITION -
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120

30
309.24°C =
I}
100— H £
—20&
80— L 65.83% 5
3 A 2
S A . 10>
£ 60— A 468.85°C 2
(2] l' 4 VAR [}
) A a
i \ —
; 40_ // ‘\‘ ll/ \\\\ ]
............... I Y I N —0 :
20 29.68% |
0 10
>
=
[%2)]
Z
L
[
<
(%)) :
2 j
| | |
0 200 400 600 800

Temperature (°C)

TS-14



Figure 2. PVC DECOMPOSITION -
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For more information or to place an order, contact:

TA Instruments, Inc., 109 Lukens Drive, New Castle, DE 19720, Telephone: (302) 427-4000, Fax: (302) 427-4001
TA Instruments S.A.R.L., Paris, France, Telephone: 33-01-30489460, Fax: 33-01-30489451

TA Instruments N.V./S.A., Gent, Belgium, Telephone: 32-9-220-79-89, Fax: 32-9-220-83-21

TA Instruments GmbH, Alzenau, Germany, Telephone: 49-6023-30044, Fax: 49-6023-30823

TA Instruments, Ltd., Leatherhead, England, Telephone: 44-1-372-360363, Fax: 44-1-372-360135

TA Instruments Japan K.K., Tokyo, Japan, Telephone: 813-5434-2771, Fax: 813-5434-2770
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