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Uncertainties in the vapor-liquid equilibrium (VLE) model of an MEA-H2O-CO2 system can significantly reduce the accuracy of prediction from the process modes that use these VLE models. This works focuses on uncertainty quantification (UQ) of the VLE model of an MEA-H2O-CO2 system by using a systematic, generalized methodology that can be deployed to other properties models as well.  
[bookmark: _GoBack]The deterministic VLE model is a rigorous electrolyte-NRTL model.  The electrolyte speciation model has been developed based on the experimental data.  The system is represented as a single solvent (H2O) while CO2 and MEA are represented as Henry’s components. In the deterministic model, approximately forty parameters have been regressed to fit the experimental data. The objective of this work is to quantify parametric and model-form uncertainties of this VLE model.  Starting with prior beliefs about parametric uncertainties, a Bayesian method is used to derive informed posteriors by using the experimental data of VLE, heat capacity, heat of absorption. To reduce the computational cost, response surface models are developed as surrogate models for the Bayesian inference method that uses MCMC method with Gibbs sampling. For down-selecting the parameter space, a sensitivity matrix approach based on computing analytical/numerical derivatives of the VLE model with respect to variables and parameters is developed. Finally the posterior distributions of the properties parameters are propagated through the process model to obtain the uncertainty distribution of the key process variables in the absorber and stripper. The UQ analysis provides important information about uncertainties in the parameter space. The VLE and other associated properties models are developed in Aspen Properties with user models developed in FORTRAN while the UQ analysis is performed using PSUADE. Our study shows that the uncertainties in the VLE model can significantly affect the prediction accuracy of key variables such as extent of CO2 capture and reboiler heat duty for MEA-based CO2 capture systems. 
 
