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High-throughput analysis and process monitoring by vibrational spectroscopy
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The increasing need for high throughput analysis and production optimization in the chemical and related industries has led to the substitution of time-consuming or   unspecific analytical procedures by faster, more selective and environmentally friendly techniques. Within this trend, which is further supported by the recent pro-motion of the PAT concept, the vibrational spectroscopic techniques of mid-infrared (MIR), near-infrared (NIR) and Raman spectroscopy have evolved as powerful analytical tools to support the successful implementation of process control systems in industrial environments. Thus, new hardware developments such as special in-line and on-line probes, for example, have laid the basis for reaction monitoring by      Raman and NIR as well as MIR/ATR (attenuated total reflection) spectroscopy.    Furthermore, the discrimination and quantification of vibrational spectra has been significantly enhanced by the availability of special data pretreatment methods and  multivariate, chemometric evaluation algorithms.

The lecture will address the principles of the experimental techniques, compare their non-destructive sampling and light-fibre capabilities and highlight the individual strengths of these analytical methods. The discussion of selected, solution-oriented applications of the different vibrational spectroscopic approaches in the field of high-throughput analysis and reaction control in combination with chemometric evaluation routines is intended to promote their acceptance and implementation in the industrial environment. 
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