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INFRARED-SPECTROSCOPY 

Motivation / Initial Situation: 

The steadily increasing competitive pressure in industrial production - due to the global competition on 

decreasing production costs - requires the introduction of novel technologies in process monitoring and 

the thus enabled process control to establish a competitive production. Furthermore restrictive 

environmental regulations and quality assurance requirements demand a monitoring system, which 

enables continuous recording of sensitive process parameters. For such measurement tasks infrared 

spectroscopy is the most suitable measurement technique because of high flexibility, selectivity and 

accuracy. 

Principle: 

Infrared spectroscopy is based on the excitation of vibrational states of molecules via exposure of 

substances to infrared radiation. IR spectroscopy is considered as a key technology in the field of 

molecule-specific sample analysis. By analyzing changes in the spectral composition of the probing light 

beam, the spectra gathered via these methods provide access to detailed information on the binding 

characteristics of functional groups within the sample. Therefore this technique is highly important for the 

identification and characterization of unknown substances as well as the investigation of interactions 

between different compounds. Thus, this method enables a sophisticated qualitative and quantitative 

analysis of the chemical composition of a product in solid as well as liquid state. 

In order to access measurement positions in an industrial production plant, suitable light guiding and 

probing components are necessary. The robust optical materials available for near infrared technology 

enable measurements in liquids and on surfaces. However, due to spectral characteristics in the near 

infrared region chemometrics (statistical analysis) is an essential mathematical method to retrieve the 

chemical information. 

Fields of Application: 

 Scientific Field: 

o In situ studies of chemical reactions 

o Investigation of the molecular structure of novel substances 

o In situ determination of the composition of unknown mixtures 

 Industrial Field: 

o Qualitative and quantitative process monitoring 

o Quality control of products in numerous industrial areas (e.g. chemical, pharmaceutical, food, 

plastics, petroleum and paper industry) 
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Available Instrumentation: 

 Fourier Transform Near Infrared (FT-NIR) process spectrometer (Spin-Off: i-RED) 

 Fourier Transform Infrared (FTIR) lab spectrometer (Bruker Vertex 70) 

 Probing equipment for non-specific requirements (liquid and solid phase) 

Aim / Benefit / Results: 

The implementation of spectroscopic process-control in an industrial plant (=inline) enables a continuous 

monitoring of a vast variety of process parameters. This creates the possibility for a direct closed loop 

control of important parameters such as chemical concentration or layer thickness in realtime applications 

in the production process. This leads to 

• more precisely defined process conditions 

• less raw material- and energy consumption 

• reduced amount of unwanted by-products 

• decreased loss through waste 

Inline process control offers a huge potential of reducing production cost and environmental pollution. 

Industrial Partners: 

In recent years a number of applied research projects have been conducted with Austrian and 

international industrial partners. Within the research project PAC - Process Analytical Chemistry (see 

map) we are currently working together with a number of prominent industrial partners on innovative 

process analytical solutions. 

Further project partners: 

 Danisco Sweeteners GmbH 

 Tann Papier GmbH 

 DSM Fine Chemicals Austria Nfg GmbH & Co KG 

 Voestalpine Stahl GmbH 
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