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Abstract: Homoporous membranes (HOMEs) are featured as ordered through pores with homogenous pore sizes
and pore geometries. HOMEs are the key to improve the separation precision, and to simultaneously increase
selectivity and permeability. The concept of HOMEs and their structural characteristics are discussed at first.
HOME:s are not only just a type of membranes with new structures but also represent one important aspect in the
development of membrane separation. Then, the diverse methods to prepare HOMEs are summarized, and their
specific advantages and disadvantages are discussed. Homoporous structures with tunable pore sizes typically in
the range of 10—50 nm can be achieved based on the microphase separation of block copolymers (BCPs). The
BCPs-enabled methods are distinguished from others for their simple processing, low cost, no need of
cumbersome devices, and upscalability. The mechanism of selective swelling-induced pore generation of
amphiphilic BCPs, its uniqueness in the tuneability of pore sizes and the geometries (including cylindrical and
slitted-shaped pores), and inherently permanent hydrophilicity are discussed in detail. The perspectives of HOMEs

derived from BCPs are finally discussed and the bottleneck in the BCP raw materials is identified. Furthermore,
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focused studies on HOMEs with pore sizes <10 nm, the design of new pore geometries with enhanced

permselectivity and the expanded applications of HOMEs in diverse fields are suggested.

Key words: membranes; separation; homoporous membranes; nanostructure; block copolymers; selective

swelling
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Fig.1 Surface morphology of traditional porous membranes (a) and HOMES (b) and schematic diagram of liquid flow in

tortuous pores and homoporous pores (c)

B oiEYe. Bk, BT EREE. BEk
M5 BRI e 3 MREESHINE
BERTHEN . BRAEW [FD R TR 588
P, 2 FLIREARE )3 FH - ks P 20 B 0. X T4

?iﬁﬁ o ¥ RN B B R AN 25 50 1 1)
70 LA R R I U RS, AR g 2 AL R AL AR

3 A T 100 ME LA AT RO8CR, H I FLBEAE IX 5 T
BA AT R i 5 A

FETH] 17 L P 3 5 (1 B A A 8 U1 L5 ] 6 i R )
WrFL R, BET R B FL A — R
e B o3 B, e S ARG 7 8 A ) — >
KIETTIE o JUF A MR Bl A, o SR A 22
fLIE, 7 ERCRABCR A 2 KON RTH. R T
uﬁ%ﬁﬁ%&,kgﬁ%ﬁﬂﬁmﬁfbﬂ%
4 FLIEE o

2 HAGEH R ERF &7 %

FEREAR BRI WE A S, QL R AAE
MR A, HSRFLEE T . BAR K2 BTk
(AT H AN T 1A B B RO L, (R 3 B AT 7
NGO H A — 5 F DS . SRR,
% LIRS Bt T AT RE. B o3 N AT RE A 1AL

LER TR B RIS L AR AR
TN T AL BOL IR 0 55 734k, B

Iy T AL 0 BA G A R KRR SR 1 AT AL
&R AELE Mﬂﬂ%ﬁi%ﬁﬂ Gy, HRENZ
DA dn AR SOAEAE, M AR IE B IR, A3
A8
21 PRRENK

FH B 2804 22 T K i) 2% FH Bl S8 AL 5 Canodized
aluminum oxide, AAO) Z LI, S ALERGIKE LUK
LS E IS LA . BHIEEAR AR f A
J I it P A 4 R A A B R AR SR, Ak
ZALAND R FE . AAO HY LAY i i 72 2 sl
AR R . WIS BM iRt 1
NEN, EERMmWEER T, ARE R N HZE
Ak, IR LB, KT R B AR
A2, LRI R EARK, fLEAREY

—PERE . ATIE I B R FEEAGE, SRE
M Z L4850 (B 2). 55 1 BE s, B
TR EAZE, TR B R LT, T2
2 SRR, BTSSR B LAY Ak
JEH) JE R AT 3 5 3 7 B AR B A B I TR BEAT 2], A
PR A S G, R AR AR T 2R DL A AL
JEIRH IS = 2B, LIRS AT H T2 B s FLIR .
FLEEAARTEE NPT H TR R e, —MATHE
25~400 nm FIYEHE IR . HAT, 2Bk
RN AR AR IR O A A, FEAT



* 30+ th I ¥ B 6T
. cell
oxide - )
surface e - -
L 2 sy
WE _,;\\\ -
oxide in
section
aluminum <
cell < por
radius pg ¢ barrier
radius
layer
thickness

(a)
B2 BERSELERALESS Y () KL AL SEM [ (b) , (o) 1P

Fig.2 Schematic picture of pore structure of anodized aluminum oxide (a) and its typical surface and cross-sectional
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surface

Fig. 7 SEM image of top and cross-sectional view of an asymmetric block copolymer membrane
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Fig.8 Surface (a) and cross-sectional (b) morphology of porous membranes prepared by selective swelling strategy, and
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