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        Fully thermally coupled (FTC) distillation is known to offer large energy savings in comparison to conventional distillation.1,2 To further reduce the capital costs associated with FTC distillation, it can be performed inside a single shell with a vertical partition, generally termed a dividing wall column (DWC). In these DWCs, there is a vapor split at the bottom of every vertical partition which is unregulated during operation. Thus, because of this lack of external control on vapor splits during operation, there is a potential threat that the DWCs may operate far away from optimality, and the full benefits of FTC distillation may not be realized. This is one major reason why the DWCs, especially of four components and higher, despite offering very promising energy and cost savings, may find limited application in a green economy.
        In this work, we present a multitude of hitherto unknown DWCs for n-component FTC distillation by converting a thermal coupling to a liquid-only transfer stream. Based on this strategy of converting a thermal coupling to a liquid-only transfer stream, we realize that only a small fraction of possible DWCs have been so far presented for three and four components.3 In this work, we aim to synthesize all the useful DWCs that result from the above conversion strategy for any n-component FTC distillation. To do so, we introduce an easy-to-use exhaustive enumeration method. Using the method, for example, we have identified 20, 210 and 3024 DWCs for four-, five- and six-component FTC distillation. A distinct feature of all the novel DWCs that have been presented in this work is that the vapor flow in each parallel zone of any DWC can be controlled by external means during operation, unlike the conventional DWC, and hence, can be operated close to optimality. We believe these novel DWCs will make possible the successful industrial implementation and optimal/close-to-optimal operation of the n-component (n≥3) FTC distillation in a DWC, thereby supporting a greener economy.
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