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Introduction

Differential Scanning Calorimetry (DSC) is a widely used
method for determining the thermal behavior of poly-
mers. By means of the melting temperature characteris-
tic for each polymer, information on the composition of
unknown samples can also be gathered. Along with refer-
ence books, a software-based database is now also avail-
able for thermal analysis which compare measurement
results with library data and allow for classification of the
results based on similarities [1]. One can thus obtain valu-
able suggestions for identifying unknown samples even
with little experience of one’s own [2].

In this work, the Identify database is employed to recog-
nize different types of polyethylene and to rule out other
substances based on a comparison of similarities.

Materials and Methods

Five types of polyethylene — PE-LD (low density),
PE-LLD (linear low density), PE-MD (medium density),
PE-HD (high density) and PE-UHMW (ultra-high molecular
weight) — were available for characterization. Investiga-
tion of the melting behavior was carried out with the DSC
214 Polyma. The sample masses were between 10.0 mg
and 15.0. The Concavus® aluminum crucibles were pressed
with pierced lids and heated two times to 200°C in a nitro-
gen atmosphere at heating and cooling rates of 10 K/min.
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Results and Discussion

A typically employed approach in instrumental analy-
sis is to compare one’s own measurement results with
comparative data stored in a database. For spectroscopic
methods such as Fourier Transform Infrared Spectroscopy
(FT-IR) or mass spectrometry (MS), databases are available
which allow for such comparison. Until recently, this pos-
sibility was not available in thermal analysis. Only through
the introduction of the software-based /dentify database
has this approach also found its way into thermal analy-
sis [1]. For material identification, usually the second heat-
ing in DSC investigations is used, since the first heating is
generally overlapped by process parameters, storage con-
ditions or the thermal history of the sample. On the other
hand, the second heating — after a controlled, linear cool-
ing — shows the actual material behavior and therefore
more readily allows for conclusions to the drawn about the
material composition.

A comparison of the second heating runs for each of the
different “PE" types is shown in figure 1. Additionally illus-
trated is the grading of the suggested PE types yielded by
Identify. If, for example, PE-LD is measured (blue) and con-
trasted with the comparative values found by /dentfiy, the
sample can be recognized as PE-LD with similarity values of
99.08%. The other PE types, however, are classified as sig-
nificantly lower similarity values.
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1 Comparison of the second heating runs for each PE sample with a sequence of the similarity values determined by

Identify, in reference to a measured PE-LD sample.

The similarity values shown in figure 1 correspond to the
first line in table 1. All results of the database comparison
are summarized here. The first column shows the mea-
sured substance and the respective line for the similarity
values found by /dentify with the corresponding grading.
The bisecting line thereby shows that the corresponding
polyethylene type, with a similarity value of more than

98%, is assigned correctly. Similarity values of exactly 100%
are never found since the measurements to be analyzed
were performend on the same samples as those stored in
the Identify database, but the identical measurement data
are never compared. The values from table 1 are graphi-
cally illustrated in figure 2.

Tab. 1 Summary of the similarity values of all polyethylene types; the first column shows the measured samples, and in the other columns, the similari-

ty values determined for each are shown.

PE-LD PE-MD PE-LLD PE-HD PE-UHMW
PE-LD 99.08 93.38 74.06 29.94 23.75
PE-MD 95.31 98.06 74.80 36.23 31.44
PE-LLD 70.50 72.52 98.29 80.47 73.96
PE-HD 31.14 37.57 76.77 99.90 95.64
PE-UHMW 23.99 28.32 69.69 94.41 99.74

2|3 NETZSCH-Geratebau GmbH
WittelsbacherstraBe 42 - 95100 Selb - Germany
Phone: +49 9287/881-0 - Fax: +49 9287/881505
at@netzsch.com - www.netzsch.com

NETZ5CH



NGB - Application Note 082 - E - 08/15 - Technical specifications are subject to change.

APPLICATIONNOTE Distinguishing Between Different Types of Polyethylene by Means

of Identify

100 -
80 -
60 -
40 -
20 -

2 Graphical illustration of the results in table 2

Summary

The method of Differential Scanning Calorimetry (DSC)
is suited for detecting the melting behavior of polymer
samples. With the help of the /dentify database, the deter-
mined measurement results can be compared with library
data both visually and based on evaluated values. This also
allows for reliable identification of the different polyethyl-
ene types. As already shown elsewhere, it is also possible to
recognize the mixutre ratio [2 (a)]. Furthermore, the Identify
database can be expanded by one’s own data and there-
fore be adjusted to individual needs.
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