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Abstract

In this study, balance equations of a binary mixture for molecular distillation were derived on
the basis of the relation of heat and mass transfer in liquid films on both the evaporation and
condensation surfaces. The effects of segmented condenser and evaporators on degree of
evaporation, composition of condensate, surface temperature of evaporating and condensing film
were studied. Results showed that influence of splashing on desired substance caused by
insufficient removal of gases and re-evaporation were minimized by the segmented condenser. The
component with larger mass concentration gradient of desired substance and increasement of
evaporation degree were obtained. The temperature of evaporating film surface was increased
through the rising temperature evaporation in segmented evaporator. The separation of mixtures
with obvious different vapor pressures could be fulfilled and desired mass concentration of

component could be obtained by the segmentwd evaporator.

Key words Segmented evaporation, Segmented condensation, Molecular distillation,
Process intensification
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Tab.1 Amount of evaporation and composition of condensate from segmentdivided and unsegmentdivide

o T o 1 Bkt 2 Bt it 3 BUg Bt

1
/kg *s /K Dy wp Dy wp1 Dp» w2 Dpy wpy Drps wpy Drs wp3

343 0.097 0.780  0.047  0.784 0.050  0.776  0.030 0.786  0.033  0.779 0.033  0.774
12 0.5 353 0.206  0.761 0.096  0.768 0.109 0.754  0.060 0.772 0.073  0.761 0.073  0.751

373 0.711 0.710 0.308 0.734 0.400 0.692 0.174 0.743  0.265 0.714 0.266  0.684

343 0.072 0.782 0.034 0.785 0.038 0.778 0.022 0.787 0.025 0.781 0.025 0.777
16 0.5 353 0.149 0.765 0.067 0.771  0.082 0.759 0.040 0.775 0.054 0.764 0.054  0.757

373 0.492  0.723 0.197  0.741 0.294 0.710  0.101 0.751 0.191 0.725 0.196  0.705

343 0.056  0.783 0.026  0.786 0.030  0.780 0.016 0.788  0.020  0.782 0.020  0.779
20 0.5 353 0.115 0.767 0.050  0.773 0. 065 0.762  0.028 0.777 0.043  0.766 0.043  0.760

373 0. 361 0.730  0.131 0.748  0.229 0.720 0.062 0.758 0.143 0.733 0.153  0.715
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