Molecular characterization of oligomeric pyrolysis compounds of ethyl acrylate-butyl acrylate copolymer using thermal desorption/pyrolysis DART-MS
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Introduction

Industrial acrylic polymers are often synthesized with various

Results and Discussions

TDP/DART-MS can show evolution profiles of volatilized compounds and/or pyrolysis products during the heating process (Fig. 2).

comonomers to realize desired functions and physical properties. Since
physical properties are affected by not only the average comonomer
composition but also its distribution, molecular characterization of
polymers is important from the viewpoint of controlling physical properties.

weight components.

In the lower temperature (Fig. 3(a)), the observed compounds were mainly low molecular weight components.
In the middle temperature (Fig. 3(b)), several series of thermal desorbed oligomers (up to m/z 1800) were observed.
In the higher temperature (Fig. 3(c)), the observed compounds were mainly low molecular weight pyrolysis products of higher molecular
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Fig.3 TDP/DART(+) mass spectra of at (a)250-300 °C, (b)350-400 °C and (c)500-550 °C
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and oligomeric pyrolysis products of higher polymeric compounds evolved during the heating process.

The observed distributions suggest that the EA-BA copolymer should be a random copolymer having a monomer
composition estimated as EA:BA = ca. 1:1. And, it was confirmed that these results were supported by Py-GC/MS
and SEC-MALDI-MS. The distributions of oligomeric products up to 8-mer observed by TDP/DART-MS were more
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informative than those by Py-GC/MS. Thus, TDP/DART-MS can be a useful analytical technique to characterize

polymers together with Py-GC/MS and MALDI-MS complementarily.

Fig.6 Curve fitting of relative peak area for 5-mer between
observed and theoretical.
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The largest pyrolysis products were trimers. The relative
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Table 2 Relative peak intensity among trimers

Comonomer ratio Relative peak
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Fig. 7 Pyrogram of EA-BA copolymer using Py-GC/MS Fig.8 Curve fitting of relative peak intensity for trimer between
observed and theoretical.

Intact oligomers of this sample were observed using SEC fractionation. The KMD plot showed a
parallelogram-like dot distribution, which is the typical pattern of random copolymers (Fig. 10).
Compositional distribution showed normal distribution with the maximum around EA/BA = 4/4 (Fig. 9 and
Table 3). From compositional distributions of intact oligomers estimated, it was estimated that this fraction
was composed of random oligomers with EA/BA = 46/54 (Fig. 11), also close to the feed monomer ratio.
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Fig. 9 SEC-MALDI mass spectrum of EA-BA copolymer (fraction: 19.5-20.5 min)
Table 3 Relative peak intensity among 8-mers
m/z Chemical Error Comonomer ratio Relative peak
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Fig.10 KMD plot of mass spectrum of Fig.9 with base unit EA (C;HgO,)
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Fig.11 Curve fitting of relative peak intensity for 8-mer between
observed and theoretical.



