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Simultaneous Characterization and Prediction Modeling of Reaction Kinetics and Enthalpy
from Spatially Resolved Temperature Profiles in a Flow Reactor (Yokogawa Electric
Corporation) OJun-ichi Ogawa, Yuuka Manabe, Ryosuke Nakamura, Yuma Otake, Kazuhiko
Inamura, Daisuke Kubo

In process development, a quantitative understanding of reaction kinetics and reaction heat
is important for optimal operation under safe conditions. Kinetics can be measured using
methods based on the rate equation, and reaction heat can be measured using reaction
calorimeters. However, the measurement of reaction rate constants involves laborious
operations such as the preparation and the quantification of calibration curves. Therefore, we
proposed a high-throughput measurement method to simultaneously determine the activation
free energy (AGY) as a kinetic parameter and the reaction heat (AH) by using a flow reactor to
measure temperature distribution in a flow channel”. In this study, we utilized this simultaneous
measurement method to measure AG* with multiple substrate combinations, taking the
amidation reaction in peptide synthesis, and discussed the effect of substrate on the reaction
rate. We also constructed a prediction model of AG* based on the measured data using materials
informatics, and demonstrated its potential for predicting the reaction rate with unknown
substrate combinations.
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