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Fig. 1 Schematic diagram of vapor permeation membrane separation mechanism
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Fig. 2 Current research status of vapor permeation technology
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Fig. 4 Modern industrial vapor permeation devices
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Fig. 6 Laboratory vapor permeation membrane separation devices
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Table 4 Common vapor permeation membrane coupling technologies
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Research progress of vapor permeation membrane separation
in pharmaceutical and chemical industry

LIUQin', WANG Yan', WU Siyuan',
LI Wancheng', WU Bo', LI Chuanrun'*

(1. Pharmaceutical Engineering Technology Research Center, School of Pharmacy, Anhui University of
Chinese Medicine, Hefei 230012, China; 2. Anhui Province Key Laboratory of Pharmaceutical
Preparation Technology and Application, Hefei 230012, China)

Abstract; Vapor permeation is one of the new membrane separation technologies in recent years. Mixture
in the form of vapor feed, by the chemical gradient (pressure, temperature) as the driving force, the use of
each component in the membrane dissolution and diffusion properties of the difference between the
membrane to achieve the separation of the mixture of membrane technology. Vapor permeation membrane
separation process is directly in contact with vapor, pollution is small, not only simplifies the process
flow, but also reduces energy consumption. Simple operation can be effectively combined with other
separation technologies such as distillation, adsorption, etc. , to form an integrated separation system to
improve the overall separation efficiency and selectivity. At present, vapor permeation industrial
equipment can realize the dehydration of alcohols, ethers, ketones, esters, hydrocarbons and other
systems, with a yield of more than 99%. Vapor permeation coupled with hydrolysis reaction; the
conversion rate of ethyl lactate was nearly 100%. Therefore, in the petrochemical industry, traditional
Chinese medicine, water treatment and other industrial fields have broad application prospects. In this
paper, commonly used vapor permeation membrane materials were discussed. The current status of the
application of vapor permeation membrane separation technology was summarized. The value of the vapor
permeation membrane coupling process was summarized; the prospects of the vapor permeation membrane
separation technology were outlook. To provide reference for the research of steam permeation membrane
separation technology, with a view to ultimately realizing the efficient comprehensive utilization of vapor
permeation membrane in the field of pharmaceutical and chemical industry.

Key words: membrane; vapor permeation; gas; mixtures; separation
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separation applications (polar/non-polar organic compounds, aromatic/aliphatic hydrocarbons, aromatic/
aliphatic hydrocarbons, isomerization systems) were reviewed. The relationship among membrane material
structure, membrane preparation method and membrane properties was analyzed, and the challenges and
opportunities in the field of pervaporation organic mixture separation membrane were pointed out. The
preparation of low-defect inorganic membranes still has challenges, and inorganic membrane materials need
to be expanded. The cost of organic membranes is low and they are easy to scale up. But, swelling is
always observed, which can be mitigated by increasing crosslinking degree and introducing rigid
monomers. Organic-inorganic hybrid membranes, such as MOF membranes and mixed matrix membranes,
have a variety of structures and can be prepared by different methods, which will significantly promote the
industrial process of pervaporation for organic mixture separation. Finally, the future development trend
of pervaporation organic mixture separation membranes was prospected.

Key words: pervaporation; membrane; separation; organic mixtures



