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Abstract The membrane separation is a promising way for the treatment and reuse of oily wastewater. The membrane material plays
a key role in the oil/water membrane separation and its surface/interfacial morphologies and physiochemical characteristics are
responsible for the separation efficiency and the lifespan of the membrane. This paper reviews the recent advances in the design and
the modulation of oil/water separation membrane surfaces and interfaces. The effects of the membrane surface chemistry and
morphology on the membrane separation performances are summarized. The scientific fundamentals of the surface/interfacial design,
the construction of the hydrophobic surface and the hydrophilic inversion, the preparation of the superhydrophilic surface and the
stimuli— responsive membrane are discussed in detail. Some unsolved problems in oil/water separation materials and membrane
techniques e.g. the development of the antifouling and chemically stable membrane materials, the thermally tolerant membranes, and
the demulsification technique are addressed. Finally, the directions of further studies are proposed.
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Fig. 1 Oil-water separation process of
superhydrophilic membrane
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Fig. 2 Droplets of water and rapeseed oil on stainless steel mesh (a) and polyester fabric (b), both surfaces are dip—coated
with a fluorodecyl Poss+x-PEGDA blend
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Fig. 3 Simple experimental setup for oil/water separation (a), oil/water separation process on the CTS—PFO/SiO, coated
stainless steel mesh (b)—(f)
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Schematic diagram of the preparation of substrate—
independent underwater superoleophobic surface (e)
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Fig. 5 Schematic diagram of an oil droplet beneath the dip—

assisted LBL films in a "Cassie"-like state (a) and the spin—
assisted LBL film in a "Wenzel"-like state underwater (b)

Tsougeni 55 ™ H] 0, 55 B 1~ 4 b 2 5 W3 74 0 1R HH
(PMMA ) 1 2% Tt ik i) ( PEEK ) 5, b 35 7K 22 il 1 207N T 50
K LAY PMMA Fl PEEK [ 7K 42 fil £ 5331 by 65° 11 83°, 45
B A A B Ao 39 ORGSR TR A R M .
TR PR FH B ik 25 S T % PMMA 2 1 = 37~
2400 nm 0 [ B9 A S FE 6 o Ellinas 2529 [ 0,25 5 1 &4k B
PMMA Ji fifi H: 2 17 52 043 S5 0 i 45 440 , KRS B8 R Rt B 42 T o
Ruiz A5 o 25 5 1 (A0 Ak B AE 9 T AG) £ T RELRE 1, Bt 7
S I FA A PAA T, (5 3R 2 BB SR IR A

3 HReBUhkS BEMG&F

B — SR B A RN BEAR I8 S BRI HT 45 B 5 R R
AR L DI REETF AN SE S . JIAF R, T RE TR I K
Or B2 BN O . 2 B IR LAY W R VERE , UnAE SRSk
6 R pHAESE ISR , vl LA TR BRI . B
TEE— E o 7T B AR A SERE L, i dR it 1 —SE R
TIRE, LLan AV T DI RESS o

UVOERIE AT LSRR BK L o Feng 35 [l HES
(4 ZnO AR AR IR AT LAAE UV RS B 52 30 250K, RS TGO
FRAF MR SB K o 1 DR R G IR A 7= A v 5 =23 0



—t

R 54k 2015,33(14) www.kjdb.org A

— 73 AT DL AR RS 2R T AU AR R THT A2 7, EES ZKRR FERESEAAR I, J5 285 180°CT #Akb B, 3% 1l ik 2 B KR A
S ) T R R T EUR G R T RSB, bR | R TR IMAAZEGUKE R PS HEA Tio 48 KA Fr by 2t
TATRELRE (1) ZnO 94 KA A i fF o 00, R BLA MR K . K1 HLRERE . 2853 UV FRET 135 min, 2 1A 2 P 22 K PR IR, 3
W B 7K S AR AR SRR, T 4P W R DU 48 2 1 S HRe i, R JE T IO 7 R AME R K Az i K £ 55 /K AR BT 5 R 19
b, 24 B S JE O A, 1T A4 K 12 18 AR AR AT R B B [, 7 1t — 2 b b A T b B e 1 mT AR B KRS, 3
IK o Pant ZFPNE I AF THE TH % PS T TiO. 40K 2 45 W Tie v AL AR IR DL 611

(a) (b) ()

UV 5
e

180°

(d) —— 180°C R FE
160 F — KA EER R

0 100 200 300 200 500 500
i} ) /min
E6 FErliE(a) Bt (b) EE5MERETE (o) MAE mATEEAt 5 , B /K FB GRS Z 18 AT LUB T 75 180 CHAb B Fn7E
LM LT RS 135 min, AT SEELANE R T 3 A AL I AN L85 S RIBER TS B0 h e/ (d)

Fig. 6 Optical contact angle images of a water droplet on the prepared (a), the annealed (b), and the UV exposed
samples (c). A reversible transition between superhydrophobic and hydrophilic states can be obtained by annealing
at 180°C and the UV exposure for 135 min, to achieve the dynamic contact angle variation with UV exposure and

annealing for three transition cycles (d)
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Fig. 8 lllustration of the various surface properties of the mixed SAM under different pH conditions
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