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Figure 8. Three-dimensional diagram of mass transfer flux in terms of loading rate and partial pressure of carbon dioxide in
the MLP network
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Table 3. MLP network learning results with the number of layers and specific neurons with different learning

functions
Hidden layer R MSE

Train

Run ) New Epoch
1 3 2 function Kmole/mZ.s Net
data

1 10 40 10 Trainlm 0.99308 0.0018616 0.00178 13
2 10 40 10 Trainbr  -1.47E-15 0.13443 0.32563 36
3 10 40 10 Trainscg 0.6221 0.082737  0.19907 13
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Figure 13. Three-dimensional diagram of mass transfer flux in terms of loading rate and partial pressure of carbon dioxide in
the RBF network
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Abstract

In this article, the effect of operating conditions and agqueous solution on the CO, absorption rate was
modeled using response surface methodology (RSM) and artificial neural network (ANN). The network
inputs included temperature, pressure, piperazine/potassium carbonate percentage as the solvent, with
the mass transfer flux of CO, as the output. Multi-Layer Perceptron (MLP) was trained with three
hidden layers containing 10, 40, and 10 neurons, respectively, using the Levenberg-Marquardt training
function. The MLP with three layers and 60 neurons, trained with the Trainlm learning function,
achieved an MSE of 0.0018616 and an R2 of 0.99924. Radial Basis Function (RBF) also reached an
MSE of 0.0004 and an Rz of 0.99849 after 200 epochs. Overall, the MLP network showed better results

as it achieved high accuracy in less time.

Keywords: Absorption, Piperazine, Potassium Carbonate, Carbon Dioxide, Neural Network,
MLP, RBF.
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