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Fig.1 Mass and heat transfer sketch map of

vacuum membrane distillation
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Fig. 2 Pore size distribution of carbon membrane
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Fig. 3 Experimental set up for membrane distillation
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Fig. 4 Effect of temperature on the flux
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Fig. 5 Effect of flow rate on the flux
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Fig. 6 Effect of concentration on the flux
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Fig. 8 Effect of pore dense parameter on the flux
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Research on simulation of desalination
of NaCl aqueous solution by vacuum membrane distillation

PAN Yan-qiu™, YU Ya-lan, XU Fu-chen. WANG Tong-hua

( School of Chemical Engineering, Dalian University of Technology, Dalian 116012, China )

Abstract: A heat and mass transfer model for vacuum membrane distillation of NaCl aqueous solution
was established based on the dusty gas model. The average membrane pore size in the model was
replaced by an experimentally fitted relationship of pore size distribution, and an effective combination
of a consecutive pore size distribution with the membrane distillation model was achieved for the first
time. Comparison of flux variation with temperature between experimental data and simulative results
shows that prediction of the established model has a better agreement than that of the average pore
size model. The effects of operating conditions and distribution function parameters on the distillation
are discussed. Results show that the flux increases respectively with the increase in feed temperature
and flowrate, and decreases with the increase in NaCl concentration. Under the operating conditions
tested, the bigger the average pore size is, the bigger the flux is. While for the same average pore

size, the narrower the pore size distribution is, the smaller the flux is.

Key words: vacuum membrane distillation; carbon membrane; pore size distribution; mechanism;

model



