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Rapid spectroscopic process analysis for the develop-
ment and control of flexible production processes

Global competition in the chemical industry, with increasingly dynamic markets
and product cycles, requires shorter process development times and flexible
and efficient production processes.

By combining micro chemical engineering and spectroscopic process analysis in differ-
ent spectral ranges, the time-to-market can be shortened, and an extremely fast and
systematic screening of a variety of process conditions can be achieved. Due to the
compact equipment size, processes can be monitored spectroscopically with a high
temporal and spatial resolution. The statistical design of experiments, and chemometric
evaluation methods that help to obtain quantitative information on the product com-
position, enable the quick and reliable identification of safe and economical process
conditions.

Data-based control of chemical processes

The increasing demand for flexible production processes requires both configurable
modular process technologies and also innovations in process control and automation.
Instead of fixed models and rigid operations, shifting production campaigns demand
process control based solely on knowledge and data - ideally in real-time. Individual
sensors integrated into the process chain do not provide sufficient information. Instead,
innovative inline or online analytical methods, especially rapid spectroscopic measure-
ment methods, are needed. Individually or in combination, these methods generate
information on product composition and are actively integrated into process manage-
ment and control. This also contributes to process safety, because critical process con-
ditions are identified and corrected at an early stage.

At the Fraunhofer Institute for Chemical Technology ICT, process analytical measuring
systems are developed based on spectroscopic analysis techniques, and adapted to
chemical processes. They help to generate the necessary information about diagnos-
tics, optimization, surveillance and active process control. Vibrational spectroscopy
(Raman, mid-infrared and near-infrared spectroscopy) and absorption spectroscopy
(UV/Vis) are used.

At the ACHEMA, which is the leading show for the process industries (11-15th June in
Frankfurt), Fraunhofer ICT will present a selection of its developments in process spec-
troscopy at the joint booth of the Fraunhofer-Gesellschaft in hall 9.2, stand D66. These
include state-of-the-art imaging methods which collect spectral data (UV/Vis) within a
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defined reactor section, novel quantum cascade lasers which make measurements PRESS RELEASE
more sensitive than ever before in the MIR range, and MIR process spectrometers ena-  June 7, 2018 || Page 2 | 2
bling multiplex spectroscopy at numerous points in the process through the use of
optical fibers.

Press briefing at the ACHEMA joint booth of the Fraunhofer-Gesellschaft.

Monday, June 11th 2018, 2.00 pm — 3.00 pm
https:/newsletter.fraunhofer.de/-viewonline2/7125/1307/3/3jbMeDoR/OcmnoUZbaj/1
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The Fraunhofer-Gesellschaft is the leading organization for applied research in Europe. It is made up of 72 institutes and research units located
throughout Germany. More than 25 000 employees generate the annual research budget of 2.3 billion euros. Of this sum, nearly 2 billion euros
are generated through contract research. About 70 percent is obtained through industrial contracts and from publicly financed research projects.
International cooperations with excellent research partners and innovative companies worldwide enable direct access to the most important current
and future scientific and economic areas.
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