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SRR A A, B & T e AR
A LT RE, TR K L T B S AT R 44
VR A TR L 28 A 93 AL I e e e A 1) 2R
TR AR, AR, THRSLLAN OB A AR
HeFR,  THBERE 0k T 5 A B P S0 | X R %
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PLEAIEAEZ AL Ti-Al &8k L& — 28
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FEALH 0.1 pm.

3 BB

I J52 IO 5% S g S V- I 7 125 1A Rl 1 o R AT
M, (LS RSN R [RTISS S I ) S A 2 125,
i N B — Ak, R 2R, B AR RO,
T T A AR R R SR T 1) BT AL
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YR B A THIT T AR K 53 28, 5 S I3 5% W] A 1 3
3 N R AL B 725 DL S I % 550 i e 17 2 =
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Membranes and membrane reactors: state of the art,
challenges, and opportunities
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Abstracts: Membranes and membrane reactors are providing approaches to realize high-efficient separation and
reaction/separation coupling, thus making increasingly important contributions to address the global issues of energy
shortage, environmental pollution, and resources depletion. In this work, we categorize membranes into three main
groups, macroporous, microporous, and nonporous membranes, according to their mass transfer and separation
mechanisms. We review the latest significant achievements of these membranes, and discuss the bottlenecks and
potential breakthoughs of their future development. Furthermore, we make a more detailed survey on the recent
progresses in membrane reactors, and conclude this paper with a perspective on the research areas requiring focused
attentions of membranes and membrane reactors.

Keywords: membranes, membrane reactors, mass transfer mechanisms
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