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Identification and Qualification of Polymers
by Means of DSC and Identify

Dr. Alexander Schindler, Research & Development Software

Introduction

Identify is an integral part of the Proteus® analysis system 
and represents a unique database for Thermal Analyis. 
With a single click, measurement curves — even those 
that have not yet been evaluated — can be checked 
for agreement with stored curves and literature data. 
Identify can therefore automatically recognize and inter-
pret curves and materials, and can also be employed for 
quality control. Identify can also be used as an archive 
and data management system for storing measurements 
including conditions.

In a nutshell, Identfiy ...

	� is a unique database system for Thermal Analysis 

	� contains more than 2,650 database entries (measure-
ments and literature data)

	� offers NETZSCH and user libraries as well as the 
 KIMW polymer database

	� covers polymers, organics, foods, pharmaceuticals, 
metals/alloys, ceramics, inorganics

	� supports DSC, TGA, c-DTA®, STA, DIL, TMA, cp, and DMA 
data types

APPLICATIONNOTE
Polymers – DSC/Identify

	� can simultaneously incorporate TGA and DSC or c-DTA® 
during identification 

	� serves for curve and material identification with a single 
click

	� features Quality Control functionalities (“PASS!”/”FAIL!” 
validation)

	� offers always access to the entire database (including 
evaluations and measurement conditions)

	� allows for filtering database entries

	� can overlay measurement curves of several database 
entries

	� provides customizable reports

More information including application examples can be 
found on the Identify landing page.

https://analyzing-testing.netzsch.com/en/landingpages/software-extension-kimw-database
https://analyzing-testing.netzsch.com/en/products/software/identify
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Identification of a Polymer 

Figure 1 showcases the identification of a polymer from 
the second heating of a DSC measurement. With a sin-
gle click, the glass transition at 72°C and the melting at 
a peak temperature of 289°C were autonomously eval-
uated by AutoEvaluation, and the Identify results imme-
diately appeared: The best hit of the database search is 

N
G

B 
· A

p
p

lic
at

io
n 

N
ot

e 
41

2 
· E

N
 ·1

22
5 

· T
ec

hn
ic

al
 s

p
ec

ifi
ca

ti
on

s 
ar

e 
su

b
je

ct
 to

 c
ha

ng
e.

the “PA46 Stanyl TW341” polymer product; all other 173 
polymer types represented in the selected KIMW data-
base such as PA6T-66 can be ruled out, which enhances 
the value of the result: It can be stated with a high 
degree of certainty that the unknown polymer is poly-
amide of type PA46 since no impurities were detected, 
for example.      
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Identification of an unknown material as polymer type PA46 by means of Identify. The DSC curve of the unknown material (blue) is overlaid with the 
best hit from the database (pink). The glass transition and melting peak, occurring in the DSC curve of the unknown material, were autonomously 
evaluated by AutoEvaluation.
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Qualification of a Polymer

Figure 2 depicts an Identify analysis of a DSC curve mea-
sured on a nominally pure polyethylene sample (“100% 
PE”). The hit list and the overlay with the best match, “PE-
LLD98-PP2_DSC” (98% PE-LLD + 2% PP, pink curve), con-
tained in the “Polymer Mixtures NETZSCH” library, show 
that the material is of type PE-LLD. This result originates 
from the superimposed melting effects in the DSC curve, 
with peak temperatures of about 111°C and 123°C. The 
second result is that the small DSC melting peak near 
158°C indicates a polypropylene (PP) content of about 
2%. Therefore, the PE-LLD sample was not fully pure 

polyethylene, but contained contaminations in the form 
of PP.

In this application example, the user activated the qual-
ity control functionality of Identify which automatically 
triggered the message “QC: FAIL!” (see figure 2). This 
result appeared because a user-defined similarity thresh-
old with a selected quality control class, PE in this case, 
was underrun. If the similarity was above the threshold, 
then the message “QC: PASS!” would have been shown 
by the software. The low similarity to the PE class of only 
about 23% is mainly due to the PP contamination found.

NETZSCH-Gerätebau GmbH
Wittelsbacherstraße 42 ∙ 95100 Selb ∙ Germany
Phone: +49 9287/881-0 ∙ Fax: +49 9287/881505 
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Identify analysis of contaminated PE (blue DSC curve). The best hit from the database is the  “PE-LLD98-PP2” polymer mixture (pink DSC curve).
The automatically generated message “QC: FAIL!” indicates too low similarity with a user-defined quality control class for PE. 
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Better quantification of the PP contamination was 
achieved by analyzing the DSC melting peak at approx-
imately 158°C, shown in figure 2 using the ‘Concen-
tration’ function of Proteus® analysis. The result is a PP 
concentration of 0.9%, i.e., around 1% in the sample (see 
figure 3).

Results of the ‘Concentration’ evaluation feature applied to the evaluated DSC curve of contaminated PE visible in figure 2.3

 Summary

An overview of the applications and benefits of Identify 
was provided. In particular, polymer identification and 
detection of impurities were highlighted, which is use-
ful for quality control and failure analysis. Additionally, 
the ‘Concentration’ analysis function was showcased, 
which likewise allows polymers to be quantified from 
a DSC curve. Further information can be found on the 
Identify landing page and and also in Software 
Innovation 028: The New ‘Polymer MIxtures NETZSCH‘ 
Library for Identify. 

https://analyzing-testing.netzsch.com/en/products/software/identify
https://analyzing-testing.netzsch.com/en/media/software-innovations
https://analyzing-testing.netzsch.com/en/media/software-innovations
https://analyzing-testing.netzsch.com/en/media/software-innovations

