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Fig. 1 Synthesis diagram of PET-SLIPS
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Fig. 2 (a, b, ¢)SEM and (d, e, )CSM images of PET (a and d), PET-PDA (b and e), and PET-SiO; (¢ and f)
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Fig.3 EDX mapping images of (a) PET, (b) PET-PDA, and (c) PET-SiO;
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Fig.4 XPS spectra of PET before and after modification
a: PET; b: PET-PDA; c: PET-SiO,; d: PET-fluorination
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Fig. 5 (a) Photographs showing the dynamic mobility of a water droplet (10 L) on PET-SLIPS with a low tilting angle (~ 12°);
(b) images of various liquids (20 pL) sliding down on PET-SLIPS and on blank PET as a control

Tab.1 Surface/interface tensions of silicone oil and water, and their contact angles on PET-fluorination

Vs Ya Y aB Oa 0 R AE, AE,
/(mN-m™") /(mN-m")  /(mN-m") /(°) /(°) /(mN-m")  /(mN-m")
PET-SLIPS 20.7 72.8 24.2 136.1 95.6 7.38 515.98 592.28
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BN, A R B E R, HESh
BB BS 9 30 em B, BT B R SR T 2 B AR 1
(Fig.6(B) "F HI M 4 B ), 72 A2 1 8%, i v i AS g 2
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Fig. 6 (A) Contact angles of water on PET-SiO, before and after ultrasonic treatment (inset: SEM of PET-SiO. before and after
ultrasonic treatment); (B) contact angles of water on PET-SiO; after different abrasion distances (inset: SEM images
of PET-SiO; after abrasion distances of (a)0 cm, (b)10 cm, (¢) 20 cm and (d)30 c¢m; scale bar: 4 x m); (C and D) variation
of contact angles and contact angle hysteresis of PET-SLIPS after immersion in flowing water at a stirring speed of
400 r/min for 0~ 600 min (C) or after abrasion distances of 0 ~30 cm (D)
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2.3 PET-SLIPS BYH7K 2 55 14 &€

#| F PET-SLIPS 1) i 7K 14, 7] % 82 A T 3 7K
Yo A LURE W N E I BT, T R X R
FEE IR A R XoF 7K ) AN T 9 A 12 A i/ KT S 4 R ) I
AHAE B 3R Bh R A 9535 38 i PET-SLIPS i, 1 /K #f
{5 B4 75 & | 5 (Fig.7(a)» Fig.7(b)) » M 11 52 B 1 7K 43
2. [FIFf, PET-SLIPS 4 7] 75 & J 1/ B '~ 52 3 X 3
KA 5 B . B Fig.7(c) M Fig.7(c” ) AT LA H
WIGE LIRS R, 20 5 5 M IR AR AR . 7ROk
W, SR K LR A SO KR A
2 Ja T O, U B FLWRE ¥ /K % PET-SLIPS 25 B o
I8 IR R B AR K a3 A K 2 B HT S R &R oK
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/ LY : ’
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7y &, JF i 30D T 5] 1, PET-SLIPS X i K IR
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Laplace J7 72 (X (5)) W[ %11, 4 & /7 K T Laplace J& 7
IF KA AT DA SR I )2 0 0

AP = 2y | cos, |

r
(5)
X AP—E B 775 r—— I F 3 242 (6 um,
FH Porolux1000 13 #% Wl 43 ) 5 y —— e vk - /K 5 1 5K 7y
(24.2 mN/m, K F % 9 72 08 1 £ file A A0 #4307
0. —— KTEREMIE I 2 b 0w i A, eh 5 fl A 300
5499, it H /5 F|AP=1261 Pa. Ak, #—5H
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Fig.7 Snapshots of silicone oil/water mixtures (a)before and (b)after separation in a filter device (the water phase was dyed by
rhodamine b, 200 mg/L), and optical microscopy images of water-in-oil emulsions (¢, d, e)before and (¢’, d’, e’ )after
separation (inset: snapshots of water-in-oil emulsions and filtered oil; ¢ and ¢’ : water-in-silicone oil; d and d’: water-in-

ump oil; e and e’ : water-in-PFPE)
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Fig. 8 Separation efficiency of the PET-SLIPS membrane for
(a~ c)oil/water mixtures and (d ~ f)water-in-oil emulsions
by gravity (the oil phases are as follows: a and d, silicone
oil; b and e, pump oil; ¢ and f, PFPE)
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Fig. 9 Photographs of surface of (a, b)PET and (¢,d)PET-SLIPS
before and after filtration of water-in-silicone oil emulsion
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Fig.10 (A and B) CLSM images of PET-SLIPS ((A1):front; (A2):back) and PET ((B1):front; (B2):back) after immersion in FITC-BSA
solution for 24 h(scale bar: 100 x m); (C) adhesion capacity of PET and PET-SLIPS for BSA (inset: standard curve of BSA
based on the absorbance at 280 nm in PBS solution, pH 7.4); (D) XPS spectra of PET (a and b) or PET-SLIPS (c and d) before

(a and c) and after (b and d) soaked in BSA solution for 24 h



Fig. 11 SEM images of (A and B)PET and (C and D)PET-SLIPS membranes (A and C)before and (B and D)after

exposure to the solution of E. coli for 24 h
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Antifouling Properties of Super Slippery Polyester Fiber Membrane

Yanlong Shang', Rishun Li, Anfeng Yao, Lizhi Zhao, Qingping Xin, Xiaoli Ding, Hong Li, Yuzhong Zhang
(State Key Laboratory of Separation Membranes and Membrane Processes, School of Materials Science and

Engineering, Tiangong University, Tianjin 300387, China)

ABSTRACT: Poly (ethylene terephthalate) (PET) fiber membrane was used as substrate, and the super slippery
membrane (PET-SLIPS) was fabricated by the successive treatment of activation with polyamine (PDA), surface
roughening with silica (SiO,) nanoparticles produced by sol-gel process, fluorination and lubricant filling. In the
presence of PDA, SiO. nanoparticles are evenly distributed on the membrane surface and robustly connected with
the substrate even when subjected to ultrasonic shaken or slight abrasion. The nanotextured silica coating shows
good a lubricant-locking ability. The contact angle of PET-SLIPS is almost unchanged after water flowing shear or
abrasion, indicating the stability of the lubricant layer. The lubricant layer with fluidity can prevent immiscible
liquids from contacting the membrane substrate, so that the contaminants are easy to be washed and removed and
PET-SLIPS is endowed with excellent liquid repellency. Compared with the original PET membrane, PET-SLIPS
shows the significantly improved oil-water separation efficiency and antifouling property. In addition, the slippery
membrane exhibits outstanding the resistance against adhesion of biofoulings. This membrane with slippery
surfaces may have application prospects in membrane separation.

Keywords: slippery surfaces; sol-gel; antifouling; anti-adhesion



