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Feed splitting strategy for black-hole problem of dividing-wall
distillation columns

LI Shen, HUANG Ke-jin*
(College of Information Science and Technology, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract: A dividing-wall distillation column (DWDC) will suffer the so-called black-hole problem when the four-
point composition control strategy (i. e. , controlling the main compositions of the three products and the ratio between
compositions of the two impurities in the intermediate product) is utilized. This potential drawback stems from the
material and thermal coupling between the prefractionator and main distillation column. In this work, feed splitting
strategy is applied to avoid the black-hole problem in process design and operation, and an illustrative example is
employed to evaluate the proposed philosophy. Both the steady-state analysis and dynamic studies of the ternary mixtures
with ethanol, propanol,and butanol show that feed splitting strategy can be an effective means to circumvent the black-
hole problem. Moreover, the proposed strategy is also proved to allow more leverage in energy saving with respect to other
strategy.
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