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Hybrid training approach for artificial neural networks using genetic

algorithms for rate of reaction estimation: Application to industrial

methanol oxidation to formaldehyde on silver catalyst
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4. Conclusions

A novel simulator for methanol oxidation to formaldehyde on
silver catalyst was presented in this work. A novel kinetic model
based on artificial neural networks was inserted into the reactor
simulator in order to calculate the rate of the reactions (formalde-
hyde formation, formaldehyde oxidation to carbon dioxide and
gas-phase formaldehyde decomposition to carbon monoxide). The
ANN training was performed through an association of genetic algo-
rithm and classic back-propagation.

The hybrid reactor simulator, constructed with deterministic
fixed-bed model and a trained ANN, proved the ability to cor-
rectly predict conversion and selectivity for desired formaldehyde
process conditions. The methods presented here were tested with
two case-examples: experimental work from literature and actual
industrial data. The later one comprised a large set of data rows,
containing noisy plant measured data. Good results were achieved
for the two studied cases, providing estimates much closer to the
experimental values for conversion and selectivity, compared to
previously available models.

The system is a powerful tool for operators and engineers
in foreseeing abnormal situations, anticipating corrective actions,
defining best operational policies to reduce costs, improve through-
put and minimize carbon emissions.
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