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The challenge of solvent-based carbon capture:
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System diagram of the solvent-based carbon capture pilot plant at the Danish Technological Institute
(DTI), Aarhus, Denmark.

Model

White-box

CO2 mass balances of

• absorber liquid phase

• desorber liquid phase

• absorber gas phase

Neural network-based grey-box model

Black-box

NNs describing the

• desorption rate

• reboiler duty

+

State equations:
dx = f(x, z, u, d, θ) dt+ σx dw.

Neural networks:
z = h(x, u, θ).

Observation equations:
y = g(x, z, u, d, θ).
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The Economic Model Predictive Control (EMPC) framework.
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Chosen energy price signal for the baseline and flexible operation
scenarios.

Results of the pilot plant demonstration
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Running average of the specific capture cost [=C/ton CO2]
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Final specific capture cost [=C/ton CO2]
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Optimal solvent flow rate set point, F [m3/h]
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