
Author’s Accepted Manuscript

Mass Transfer in Hollow Fiber Vacuum Membrane
Distillation Process Based on Membrane Structure

Jun Liu, Meiling Liu, Hong Guo, Wei Zhang, Kai
Xu, Baoan Li

PII: S0376-7388(16)32671-0
DOI: http://dx.doi.org/10.1016/j.memsci.2017.03.018
Reference: MEMSCI15128

To appear in: Journal of Membrane Science

Received date: 30 December 2016
Revised date: 14 March 2017
Accepted date: 15 March 2017

Cite this article as: Jun Liu, Meiling Liu, Hong Guo, Wei Zhang, Kai Xu and
Baoan Li, Mass Transfer in Hollow Fiber Vacuum Membrane Distillation
Process Based on Membrane Structure, Journal of Membrane Science,
http://dx.doi.org/10.1016/j.memsci.2017.03.018

This is a PDF file of an unedited manuscript that has been accepted for
publication. As a service to our customers we are providing this early version of
the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting galley proof before it is published in its final citable form.
Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal pertain.

www.elsevier.com/locate/memsci

http://www.elsevier.com/locate/memsci
http://dx.doi.org/10.1016/j.memsci.2017.03.018
http://dx.doi.org/10.1016/j.memsci.2017.03.018


1 
 

Mass Transfer in Hollow Fiber Vacuum Membrane Distillation 

Process Based on Membrane Structure 

Jun Liu
a,b,c,d

, Meiling Liu
a,b,c,d

, Hong Guo
a,b,c,d

, Wei Zhang
a,b,c,d

, Kai Xu
a,b,c,d

, Baoan 

Li
a,b,c,d*

 

a
School of Chemical Engineering and Technology, Tianjin University, Tianjin, China, 

300072 

b
Collaborative Innovation Center of Chemical Science and Engineering (Tianjin), 

Tianjin, China, 300072 

c
State Key Laboratory of Chemical Engineering (Tianjin University), Tianjin, China, 

300072 

d
Tianjin Key Laboratory of Membrane Science and Desalination Technology, Tianjin, 

China, 300072 

Corresponding author. Tel.: +86 22 2740 7854; fax: +86 22 2740 4496. 
libaoan@tju.edu.cn 

Abstract 

The mass transfer process within the homogenous and the heterogeneous membranes 

with experiments and simulation works were investigated and compared in this paper. 

The combined Knudsen-viscous regime of flow was adopted to describe the mass 

transfer process in the membrane pores. The mass transfer resistance distribution in 

the heterogeneous membrane were considered and the sensitivity of membrane 

characters including the pore size, the porosity, the membrane thickness and the pore 

tortuosity on permeate flux were investigated. The results show that the mass transfer 

regime of the vacuum membrane distillation (VMD) process is dominated by the 

combined Knudsen-viscous flow within large temperature and vacuum pressure 

ranges. It is found that the pore size is the most sensitive parameter affecting the 

permeate flux. The simulation work indicates that the mass transfer resistance model 
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