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Fig. 1 Flow diagram for the fabrication of YT
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Fig. 3 SEM images of the surface and cross-sectional
morphology of the membranes after ultrasonic treatment
at different power levels: surface morphological images
[ (a)~(D)]; cross-sectional morphological images
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Fig. 5 Ratio of pore volume of the membrane under different ultrasonic power treatments



54 El

NG 258 < P 7 P e 52 TR P Ok A SR W 0T + 159 «

%k 2 JLmiRAR b b Ak

Table 2 Ratio of pore volume %
B IR /W
BRI 0 20 4ofrn v 60 80 100
T 2570 (0~0. 025 pm, f35FLD 6. 88 2.92 2.42 4. 07 5. 69 3.61
11 25 FLBR 0. 025~2. 5 pm, /ML) 80. 87 61.63 59. 37 63. 90 70. 10 66. 50
[ 25FLBR (2. 5~100 pm, HFL) 5.06 5.91 9.57 11. 29 11. 09 11.33
IVZEALER (>100 pm. KL 7.18 29. 23 28. 64 20.73 13.06 18. 44
80~100 W, /L CIT ZEFLBRD FLBRARFR (5 Eb s 30 [0 11
TE B 60 W DR T FLBRIR R L B3 29 7 4~ A 43 100 —e— fIE s8R {1.0
(3 2) LRI, AL I 2EALBD FLB AR, 1 go T MMEELHTO 109
SEAMRFEAAS AL IV 2L FLI AR o5 LI (G = ool 107 ¢
T AE AN 2 B . X R EEANT 5 106 2
R P A F T I AL 0 T B At o =40 Joo =
BUIE LI B B8 1 TR R AT L 1% 22 oK 9 8 22 JREOR 4 11 20r 10.3
YL FEORR B A 2 R . T of 102

R TC I B 3% 2/ 9 K AL 3 30 s ok R
FLALBRAAFR L BRI o DT el 45 /N FL A AL i A
TR L AR

IREERERIT, 80~100 W 7 &b 35X g 5 £L
PR ZEA (A2 0 2 AN SUNRD 1 SRR B4R B R 18
SECT BRI, YL UE T m YR A
AT B B e Y ™ 5 AR .

2.4 PRBRANEEZ R A0 SRR AE RS AT

BG5S 17 IR A ST B AR B A M R
A7 AR B AN L T 125 K i 5 P IR A S O B Jt
RIS, HJGHE S5 e riL TR0 38 | I o Al P 5 3l
BTHSHEM W, MLz T HTO Wi+ AR
REME 25 A FEAE Y ER BRIV At 10 8% 5000 B2 52
BhAS T 10 85 A AR B o DT O o Ayt A1 4%
K XU H- S sF S B o B ol ) 5y o 35T I, AR 5T
e HTO 1E 4 B BEA R0 A PR HE 5 .

R T ST INE TE 0  SE PR = TR A O6 FR R
FH Pearson AH 3¢ 2501 ot 8 75 ik 5 v aod 722 Can [
6 PT) 5 S BRTEL R I S it AT 1T A O ST .

P P 2L B3O ) e A A X — 3, TR s A 2 5K
oo A W B, BV A S RN 4 L R
Pearson H15¢ 2500 7 B A28 P —— B % 2R $out 28
7 BRI R AR A AN ek 3 o i 4 AR T
RTINS =R S 8 V<0 o7 A= R N ]
T+ W T YR 0 A A b G R A T ] 5 5
PRIE VR 0 1 A A G2 47 sF [RD) 52495 8540 Ry 4 BB
GE 0005 0 a2 05 I AT A 4 2038 e (A

0 002 004 006 008 0.10
A 1] /h

6 i s el 72 R
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Study on ultrasonic-accelerated degradation strategies for

composite membranes in alkaline water electrolysis

Z0U Peng', DONG Zhongmin', LIAN Wenshui', LIU Zhan',
20U Yongling®, LI Yangyang®, ZHOU Xianjie*

(1. School of mechanical and automation engineering, Guangdong Provincial Engineering Technology

Research Center for Advanced Motorcycle Design and Manufacturing, Jiangmen Key Laboratory of

Intelligent Manufacturing for Polymer Materials, Wuyi University, Jiangmen 529020, China;

2. School of intelligent manufacturing and equipment, Jiangmen Polytechnic, Jiangmen 529090, China;

3. State Key Laboratory of Automotive Safety and Energy, Tsinghua University, Beijing 100084, China)

Abstract: Aiming at the long cycle and high cost of durability testing of composite membranes, this study

proposed a non-in situ accelerated aging method for polysulfone-zirconia composite membranes based on the

ultrasonic cavitation effect with the aim of establishing a rapid assessment of the degradation of their

performance. The actual decay process was simulated by modulating the ultrasonic power (0~100 W),

which was combined with microscopic characterization, hydrogen concentration in oxygen (HTO) and pore
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Preparation and performance study of superhydrophilic
polyimide nanofiber membranes

ZHAO Jingyu', JIA Fengwei', ZHANG Yingjie'*,
CHENG Xiquan'?®, WANG Kai'*

(1. College of Marine Science and Technology, Harbin Institute of Technology (Weihai),
Weihai 264209, China; 2. Sino-European Institute of Membrane Technology, Weihai 264209, China)

Abstract; Membrane separation technology, as an efficient method for treating oily wastewater, has shown
significant advantages in the field of oil-water separation. However, the large-scale application of this
technology is limited by the performance of membrane materials, mainly manifested in insufficient
permeation flux and poor anti-pollution performance. In this paper, polyimide (PI) nanofiber membranes
were prepared by electrospinning technology, and then coated with y-glycidoxypropyltrimethoxysilane
(KH-550) and dopamine to obtain superhydrophilic nanofiber membranes for ultrafast separation of oil-in-
water emulsions. The experimental results showed that through surface hydrophilic modification and
surface coating with KH-550, superhydrophilic polyimide nanofiber oil-water separation membranes with
micro-nano hydrophilic structures could be effectively constructed. The surface morphology, chemical
composition and wetting properties of the membrane were analyzed in detail by scanning electron
microscopy (SEM), X-ray photoelectron spectroscopy (XPS), contact angle meter (CA) and other
characterization methods, verifying its superhydrophilic characteristics. The contact angle of the modified
membrane was 8°41°, and it had excellent anti-pollution performance, with an underwater oil contact
angle of 155°+1° and a water droplet passing time through the membrane within 0. 5 s. The water flux of
the membrane was 18 705 I./(m® « h « MPa), and the oil-water separation efficiency for n-octane emulsion
reached 99. 4%, achieving excellent superhydrophilic performance and showing strong application
prospects in the separation of oil-in-water emulsions.

Key words: superhydrophilic; nanofibre membranes; oil-water separation; electrospinning
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size analysis to reveal the accelerated mechanism of ultrasonic power on the degradation of the membrane.
The results showed that low power ultrasonic (20~60 W) mainly triggered the detachment of ZrO, and
PSf skeleton in the form of fragmentation, resulting in a gentle increase in HTO and membrane
degradation, which corresponded to the stable stage of the early stage of in-situ degradation; while the
high power ultrasonic (80 ~100 W) induced the fracture of PSf skeleton and the formation of through-
hole, which resulted in the sudden decrease of gas barrier performance and the sharp increase of HTO,
which was consistent with the performance of drop in the late stage of in-situ degradation. Pearson
correlation analysis showed that the correlation coefficient between the ultrasonic acceleration data and the
actual degradation data was 0. 973, which was a strong correlation, and the degradation process of 3 200
hours required by the traditional test could be shortened to less than 1 hour, which was a fast and effective
way to reproduce the characteristics of the multi-stage of composite membrane degradation in actual use,
Key words: alkaline water electrolysis; composite membrane; durability testing; ultrasonic cavitation

effect; accelerated aging method



