State Estimation in Fermentation of Lignocellulosic Ethanol.

=P Focus on the Use of pH Measurements
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Introduction. Monitoring of biochemical processes is essential for fault-diagnosis, control and optimisation. Lack of appropriate sensors and inherent non-

linearity are some of the main obstacles to monitoring in biochemical processes The continuous-discrete extended Kalman filter (CD-EKF) is an appropriate tool for
state estimation in biochemical processes. The non-linearity of the model can be efficiently tackled by the CD-EKF since the sensitivity of the dynamic model is
updated at each sampling time via ODE integration. The focus of this contribution is specifically on the use of pH as this is a variable that correlates well with the
yeast catabolism (COZ2 is co-produced with ethanol, leading to acidification of the medium) and that can be easily measured online.

PROCESS DESCRIPTION CONTINUOUS-DISCRETE EXTENDED
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RESULTS. CASE STUDY WITH CONTAMINATION
The filter was tested by simulating lactic acid bacteria contamination in the reactor Table. Estimation statistics: the mean is given for the
B (accounting for 0.2% w/w of the yeast biomass in the inoculum) absolute estimation error on selected states based on
T . the normalized data.
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Figure 1. Simulation of the process with LAB Figure 2. Absolute normalized prediction error for pure presence of lactic acid
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