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1. Motivation 2. Modular production plant

* Novel online measurement tools and control concepts need to be validated in Process Equipment [l Process Equipment ll Process Equipment
industrial environment (ATEX Zone 1, handling of pilot plant amounts)

 Enable a stable operation of a continuous modular production plant while
achieving the desired product quality and fulfilling the safety requirements
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3. Case study
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* High linearity and independent of e Short set-up times  Redundant filter elements and option to bypass during start-up phase
sample matrix * Fully automated data evaluation * Piping with capillaries (1/8”, 1/16”) and low volume filter elements to minimize
 Reduced calibration effort compared to residence time
optical spectroscopy  Alternating measurement of raw materials and product stream

5 X 10° e Successful implementation of online NMR and closed loop control for a
- Cost from plant measurements hazardous lithiation reaction in ATEX Zone 1
, 5 | —B-Cost from supplied model ) * Benchmarking of online NMR, online NIR and offline HPLC

 Generation of further data for performance monitoring and sensor failure
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gRneemaan * Demonstration that metal organic reactions can be monitored in a by-pass
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* Improves the objective/profit function of the plant
 Handles plant-model mismatch
 Robust to measurement noise of NMR
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