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Motivation® Challenges
« Conventional CO, capture imposes a 20-30% parasitic energy penalty « Expensive Tp-flash calculations dominate optimization times
- Enormous chemical design space (~103 candidate molecules)  Surrogate models speed up optimizations but need large datasets
« Computer-aided molecular and process design (CAMPD) guides discovery « Transfer-learning reduces this burden, yielding a net computational speed-up
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- Adaptive learning rate:  ELU activation function delivers smooth . , 1024, 2048 data points
0.01-0.00005 gradients for process optimization > 8,15, 30 s sampling time * Represents molecules as spherical groups and
combines them to form new molecules (like Lego™)
« 250 epochs > 20,50, « Sigmoid bounds output and subsequent 78 HP workstation, 32 GB _ o
110 s training time formulation ensures mass balance Qi working memory, Intel Xeon * Only equation of state capable of predicting CO.
5416S processor, NVIDIA T1000 absorption for solvents never before synthesized
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Results ,
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Conclusion

« MEA as base model only recovers max. 20% of Top-N solutions

« Transfer-learned surrogates reduce CAMPD iteration time from 900 s = 400 s

« Changing the base model to BAMPD with higher cyclic capacity leads to _ ) _
while recovering 90 % of Top-10 molecules, Spearman p= 0.96 vs. rigorous model

up to 100% recovery in Top-5

. Iteration time reduced from 900 s to 400 s with the least data point » Selecting a suitable base model is paramount for stable transfer behaviour

model * Future studies: multi-start optimization amplifying time reduction benefits
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