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Mobile Magnetic Resonance Profiling for
the Laboratory and the Production Line

Polymers, such as plastics, adhesives and
sealants as well as other magnetic reso-
nance visible materials, can be analyzed
and characterized non-destructively by
the Fraunhofer EZRT Polymer-Profiler
Software. The use of a dedicated mobile
MRI system developed by Pure Devices
GmbH ensures an outstanding sensiti-
vity for this task. The data is acquired
using magnetic fields and pulsed radio
frequency (RF). It is then processed and
displayed as plots by the software. Any
material change caused by e.g. chemical,
thermal or aging processes has an influ-
ence on the MR data, enabling the user
to detect this change and take prompt
measures to assure the required quality
or to regulate underlying processes.
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Measurement Principle Relaxometry
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Relaxometry acquires the fundamental MR
relaxation times T4, T, and T,*. These material 1
characteristic parameters are measured quan- ’ I
titatively by dedicated MR sequences and are I
plotted as parameter maps. These so called J T
fingerprints show patterns which are characte- '

ristic for the examined materials.

The data acquisition starts about 5 s after the

first RF excitation and has a time resolution of 8

ns for T,* and of 20 ps for T,. In general, these

unprecendentedly short scan times increase not

only the detection accuracy of the fast decaying

relaxation time course but they also significantly

improve the distinguishability of the complex

individual relaxation decays. Access to early

measurement points of fast decaying exponen-

tial relaxations, as in polymers, is crucial for the

quality of the analysis.
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Relaxometry is able to non-destructively monitor small and fast
changes such as those which can be observed during hardening
or drying processes. Signal variations are registered almost in
real time to assure quality or to control inline processes such as
extrusion.

For the characterization of materials, the Polymer-Profiler Soft-
ware also provides the generation of a 2D-fingerprint spectrum
that correlates the specific T and T, relaxation times of the
material and creates a unique detailed map of its attributes.
This map can be used to unequivocally identify materials or to
monitor changes over time.

Scope of Application

The Polymer-Profiler can be used in numerous areas in which
the properties of plastics, adhesives and sealants must be moni-
tored. In the domain of material research and development,

the 2D-fingerprint maps are a powerful tool for monitoring and
observing the specific properties of materials.

The scope of application includes the monitoring of aging pro-
cesses in polymers and their impact on maintenance or dura-
bility. The hardening processes of adhesives and sealants can
be characterized and optimized by monitoring under varying
ambient conditions such as temperature and humidity.

This enables companies in the manufacturing industry to
inspect the quality of adhesive- and sealant components and
to monitor inter-batch variations straight after delivery from
sub-suppliers.

Another application is the detection and sorting of polymers in
the recycling industry. Using the Polymer-Profiler it is possib-

le to identify the material independent of its color or surface
treatment. The Polymer-Profiler allows the differentiation of
polymers which is not possible when using conventional, esta-
blished techniques such as infrared detection.
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