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APPLICATIONS INFORMATION USING ADVANCED SAMPLE HANDLING TECHNOLOGY

ANALYSIS OF ACRYLATE POLYMERS BY DIRECT PYROLYSIS/FT-IR

Acrylate polymers fall into a class of
polymers which depolymerize when
heated to extreme temperatures. This

aspect of acrylate polymers makes them

especially ammenable to analysis by
pyrolysis/FT-IR.

Figure 1 shows a sketch of the pyroly-
sis/FT-IR interface used in this work.
The interface is a cylindrical cell, with
ZnSe windows on each end. The win-
dows are held in place by knurled nuts
which can be easily removed for clean-
ing the windows. A port in the center of
the cell allows the Pyroprobe to be
inserted so that the filament is directly
below the infrared beam. When the
sample is pyrolyzed, the gaseous
pyrolysate diffuses immediately into the
beam. Additional ports are located on
the cell for sweep gas inlet and exit.

The direct pyrolysis/FT-IR spectrum of
poly(methylmethacrylate), (PMMA), is
shown in Figure 2. Pyrolysis of the
sample at 650° C for 30 seconds pro-
duced a spectrum which is identical to
that of the methyl methacrylate mono-
mer. Some bands are shifted slightly
because of the elevated temperature at
which the spectrum was obtained.
When acrylate polymers are pyrolyzed,
they tend to unzip or depolymerize,
forming almost exclusively monomer
units. This accounts for the IR spec-
trum of PMMA resembling the methyl-
methacrylate monomer. One of the
most evident bands in the spectrum is
the C-O stretch at 1680 cm-".
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Bands in the fingerprint region are helpful in identifying
various compounds. Much like pyrolysis/GC provides
a fingerprint for qualitative identification of polymers;
direct pyrolysis/FT-IR can be used to give a quick de-
termination of polymer identity.

Pulse pyrolysis is not the only way to obtain direct
pyrolysis/FT-IR spectra. Samples can be heated at
slower rates in order to monitor the appearance of
various species as they are evolved from the sample.
Figure 3 shows a time-evolved study of PMMA which
was heated at 60° C/minute to a final temperature of
900° C. By looking at the appearance of the acrylate
bands early in the temperature program, it is verified
that the initial degradation step is depolymerization.

This technique has many applications in the polymer
industry, but may also be seen as a possible solution
for evaluating complex composite materials.

EQUIPMENT PYROLYSIS
Pyroprobe model 1000 filament pyrolyzer, with
temperatures continuously variable to 1400° C.

INTERFACE
Brill Cell for Direct Pyrolysis/FT-IR, containing
ZnSe windows and sweep gas inlet ports.

DATA ACQUISITION
IBM PS2-70 with a Hewlett-Packard plotter.
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Additional literature may be obtained by contacting
your CDS Instruments Representative, or by writing to
the CDS Applications Lab.

CDS Analytical, LLC has been a leader in the design and manufacture of laboratory instruments for sample prepara-
tion and analysis since 1969. We are dedicated to providing the best possible instruments for both research and
routine analysis. Well known in the field of pyrolysis, CDS manufactures the Pyroprobe& 5000, 5150, 5200 and 5250
autosampler for the introduction and analysis of solid materials by GC, MS and FT-IR. CDS offers a complete line of
dynamic headspace instruments for the analysis of volatile organic compounds in environmental, pharmaceutical
and food applications, including the model 8400 four-position autosampler. CDS also manufactures the Dynatherm
line of thermal desorption instruments including the 9000 series for air monitoring and the 9300 TDA . Our custom-
ers, their requirements and applications are important to us. To help meet your needs, we offer a wide range of
analytical information and the services of our applications laboratory. If you would like additional information, please
contact us at the address below, call us at 1 800 541 6593, or log onto www. cdsanalytical.com.
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