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INTRODUCTION

production because it is one of the most advanced options available to convert especially wet biomass into multipurpose
fuels (CH, and H,), valuable products to serve the green chemistry/biorefinery sectors, and fertilizers readily available to
agriculture. Nevertheless, a major limitation to further development of the sector is the difficulty to keep the anaerobic
flora of the digesters in optimal conditions of activity. Numerous methods have been assessed to properly monitor the
process but none appears to be ideal [1].

Electronic noses (e-noses) have been documented as potential tools to be employed in the AD domain, especially for process
monitoring [1]. E-noses could also be used for biogas quality assessment and for safety purposes (biogas leak detection,
biogas combustion, etc.) These instruments obviously present a potential in AD field but have also clear limitations. A

The anaerobic digestion (AD) process (syn. biomethanation) has a high potential to contribute to sustainable energy\

/ This work presents the applicatio

AIMS of the STUDY

n of an e-nose \

evaluated on a pilot-scale continuously stirred tank
reactor (CSTR) for two purposes: i) process stability
monitoring and, ii) biogas quality assessment
(methane and hydrogen sulphide content). Both
purposes are essential factors for the economical
viability of biogas plants. An important aspect of
this work is that one instrument, an e-nose
composed of 6 metal oxide semiconductor (MOx)
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previous work by Adam et al. [2] demonstrated that an e-nose could detect different disturbances in lab-scale reactors with
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gas sensors, was tested to reach both purposes.
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CH, prediction model:
« cross-validation RMSEP is good (1.99%) whereas test set
presents a much higher RMSEP (3.7%) > overfitting?

H,S prediction models:

« 15t model trained with all H,S concentrations of the
training data set give a RMSEP of 278 ppm whereas mean
value of H,S concentration in the training set was 1425 ppm
« 2st model trained with [H,S] lower than 2000 ppm gave
RMSEPCV of 132 ppm, which is much better than the first
model.
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CONCLUSIONS

disruption.

« The MOx-based e-nose appears as an interesting tool for AD process monitoring. The study showed that it was possible to quickly detect out-of-control situations (related to both biological dysfunctions and measurement system failure)
using only gas phase parameters to build the model. The e-nose could be used for rapid detection of disrupting AD process. By the e-nose advice, subsequent analytical measures should be employed to determine the cause of the process

« The same MOx-based e-nose could be utilized for a rough screening of CH, and H,S concentration in the raw biogas. Even though, quality of the prediction of H,S and CH, content is low. In addition, it seems that model quality was affected
by the sensor drift. Though, quality of prediction degrades over time. Data pre-treatment should be investigated to compensate sensor drift effects.
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