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[ Abstract]  Environment-responsive smart membranes consist of two components: a porous membrane substrate and
a polymeric functional switch that senses external environmental stimuli. Through external environmental stimuli, the physical
and chemical properties of the smart membrane are altered, thereby enabling active regulation of separation performance or other
functionalities. Due to their unique properties, environment—-responsive smart membranes have been widely applied in various
fields and are currently a research hotspot. This paper adopts a combination of quantitative and qualitative research methods to
analyze the changing trend in patent applications, the distribution of major source countries, the ranking of major applicants, and
the comparison of application volumes across different technical branches in the field of smart membrane technology. Furthermore,
it provides a detailed analysis of key technologies, including the LCST phase transition characteristics of temperature—-responsive
membranes, imprinting and coating techniques for molecularly responsive membranes, three directions of light-responsive
membranes—photoactuators, photochromism, photocatalysis, as well as graft blending and response sensitivity enhancement for pH-
responsive membranes. The research shows that China is the major source country for environment-responsive smart membrane
patent applications, with universities being the main applicants and enterprises accounting for a relatively low share. Temperature—

responsive, molecularly responsive, light-responsive, and pH-responsive smart membranes are the key research and development
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directions. To this end, future efforts should focus on developing bio—stimuli-responsive membranes and biomimetic membranes,

continuously optimizing the performance of temperature and pH-responsive membranes, expanding the applications of light—

responsive membranes, promoting the functional transformation of molecularly responsive membranes, and accelerating industrial

transformation through industry—university—research collaboration.
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B B 75 09 W AR 1. 20184F, % FI] CN108516607A
NTFET — B 9K A 4 2 K TiO, B4 17 B K 43
BUE B, 20204F, & H] CN112275321A A JF 17 — #if
A UL ) R A B/ S I SRR A R R &
GO R, AT DU O AR PR 20224F, £ A
CN114471511A W S EH R B 4 I & 8 B 1
Ak AL BOL AL PEBE, (A I8 A T WL v
(387 ~ 600 nm ) [y )i 1 e I b 42 7t

A _E 3 28 e 7 4 R I T I 4 M O 2 B O 2
B Z R CAEBA i 2R iEm R AT B, PR T
AR e R A RO TR R R AR
JEEU 053 T AE G G I 5 K N AT R i
I 2E 35 6 1 5 R M 1 TR [R] B2 T 2 o ok 12 4 3 1Y)
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(LK e A L3k g R 0 o AN A O & R
TH & 2002 4F H 1 A8 K 4 48 52 1Y & Fl CN1401686A
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E S X5 P15 pH (B AR £k 3447 DR i 17 79 Ak 27 1R, B IR
ONFE 6 BE R R AE 20054F, & R CN1673271A i it
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A DL B8 7 ) & 15 2, % I #E — & pHIE
TR R, AT T AW EER AR E,
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(R 88 3 F 25 A4 Y pHmE N B B8 B, 20154F, & F
CN104987516A 3 1o 5| A i %5 K £ ey il 28 1 98 ok
LT Y R B R RS R R B BT, S BT B 6 Bl pH (RS
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W it 52 G BRAE AN [R] pH R B Hh 52 300 1 AN [] A9 13 £
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2 2% ] & 15 B 2k 5 4 8 A HLAE 42 (metal organic
framework, MOF ) A4} g P4 8 U8 152, $ i 1 70 4
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Ji Il
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MG R EE R, BT B 1 I T U RE T ) R
R, HOCB R AL L5 52 BR A L Pk A
WL i R s o 1 U RE e — i 0 AL A AT
BN, il T 208 T Mk, T A A Il 4 A B
T ) 0 ) R B AS DN D RE A R, O PR A
2l PREE S Y WA L AR W R 2 RS T 45 v i 4 O3
U, AR AR B PR X L AR S R R A A
i e 45 e e BR ) 1 AR F AL
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