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Abstract; Membrane is the basic material in the area of numerous modern separation and energy
generation processes. Among various kinds of membranes, Janus membrane, the name of which
comes from the ancient Roman mythology that the god exhibits two faces, exhibits superior properties
to homogenous membranes by reason of its asymmetric morphology or chemical composition on its two
sides. In recent years, with the further exploration and development of Janus membranes, the design,
fabrication of Janus membranes and their application in many fields have attracted widespread
attention. Herein, the common categories and fabrication of Janus membranes were reviewed. The
progress of Janus membranes in unidirectional liquid penetration, oil-water separation and desalination
was summarized. Finally, the current challenges in the preparation strategies of Janus membrane were
pointed out, such as the different membrane thicknesses required in different application fields, how
to achieve the accurate control of the thickness. Meanwhile, the development trend of Janus
membrane in oil-water separation, fog collection was prospected.
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Fig. 1 Three categories of Janus membranes
(a) A-on-B Janus membrane(or B-on-A Janus membrane) ;

(b) A-B Janus membrane; (¢) A-to-B Janus membrane

1.3 E Janus fEHI SR

H % WA Janus BT RE 32 220] 3 PR —
IR M 22 5 Janus B 5 — KR EH-fU
Janus JEEt?7
1.3.1 BEigPEER Janus IR

e B i RN T O R G T TN R N BT I
FRMRE I AR BE . B RE R T2 0 M e A A9 TR0 285 4
0 THT b 2 2 R 3 ] phe s 3 BT SR 4 ik
11.CO) 1R IR /) ke A7 B AR W 18 bR R TR BE ). R
fil 1 0<<90° M, B RL I 2R AT s 2 B Ml F 0= 90° I, A4
b2 B R 5 24 ik A 0<<SINE L AR 2 B R SR TR M
R il 1507 <70 <1807 I, A1 KL & B OB B WK
PRSI R 22 5 Janus B B ZE R A4 0 % B IR
X RRAE W P ) — BB, A& 2 Ca) Fir o s A 3L H — i)
R /GRS T — 0 RS . B R A
A ) A T R B A 1 R B — DR AT R R A K R R
FIRUE . UL A SR A3l A B AR B A  BE ST N
DR B < 7K A ey 2 T S A RO AR A T B AR AT AR O
] LKA B R g, e, far i b R A FTS SR
SIARE T 5 B BRI R 2K S i 28 S B A R TET Y A
WP PR Bt (Namib desert beetles) B T H 3 &8
AABZEAMH K K X, 25 S oK /55 0 78 18
B P 75 AR B N 2 PR 28 L 1Y 9iR 2 K P T o A R
LINEhE 4 v S RS KSR NN §7 3 SEBUS: i 3 DN
AKER . Bl S KR DN RS AR L B 2 AP e
R R AT R Y T R 4 A A A5 VD R URR A T 5
I e R an iR R . 2 AR S P A YR R B 1Y
DEc LIV SRR oSSR N
B2 SRR R TR TAEE T Z %
[E. Jiang 5% DIROR L6 (PS) Ry 5k 4 T B A
[ Z5 1) PS 49 0K 2F 4 I, JF B 58 1 H R 1 1 5 Wed
SR DL B 3 TC 5 A5 R SO HLEAT AL By T
FORR R . B S R S 55 B R R it gt i 2
T ST R 1) b AN X BRI 1 5 Ge B L



74 BER TR

20204 7 A

SE K BUIE R Y 5B T G (PAND Ay JEURE 45 4 v 25 24
I L 55 R, BT 7E PAN 40K 21 4 B85 3% 1 #4) 31
T far i SR B BOK /K I B G

1.3.2 IEH-f1H Janus [

B TR M 22 5 Janus [ RLAE B89 00 245 40 2
FE1H FE AT Y IE AL -F L Janus B O — R HZ Y Janus
AT RECE 2(h)) o Bl ) 1A 9 40 JE 2 B AR b B
TR ) i S5 T B M AR TE HL Y Janus BESE Y L X F
R R 245 F BE 0 12 68 400 S L ) 5 R AT B ) B B
ZHRA MRS Fis IR G R Bk 2

(a)
Lyophobic side

t

e

HLAaf AN X FR Janus B8 4% A & 0 R A5 B0 0 . Horb,
B B LR S X R Janus BE 2 B B R BH B T A2
o JRE2H 00 AU 52 TR )2 R Ok R R o Ao B
FERBH BT, TR T RIS R Zha
SGE A R R TR R A W I A A R A
T AL RN 2 E H far 5 B AT 2 1Y 3D Janus £ 4L
JEE . 3% Janus JEAE 55 3R B9 PR EE R S 9 BB ik R
PR R B - I I Y R M L TR DL K TR OK 25 10
FZME TN IIFEA L 2. 66 W/m®, 78 500 £k BB EH
Uik 5.1 W/m?,

b))  emmmmmm—aa -

Negative side

B2 5 IR K Janus BOR BB (@422 57 Janus JBE; (b) IEHL -1 Janus JIiE

Fig. 2 Schematic diagram of two categories of Janus membranes

(a)Janus membranes with asymmetric wettability; (b)Janus membranes with asymmetric surface charges
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Fig. 3 Fabrication of Janus membranes

(a)layer-by-layer; (b) chemical asymmetric modification
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Fig. 4 Unidirectional liquid transport (a)water droplets transfer directionally from the hydrophobic side to the

hydrophilic side on the Janus membranel?] ; (b) wetting behavior of water and diesel oil on a single

electrospun membranel®™ ; (¢) wetting behavior of water droplets on the double-side membrane

and the directional transport of diesel droplets through the double-sided membranel?%
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