BASE A
2025 4F 8 J

BB % 5 # A
MEMBRANE SCIENCE AND TECHNOLOGY

Vol. 45 No. 4
Aug. 2025

R A e B 30 2K B P 52 AN 8 U B P R 5

R, RAEXR, FEL, FEK, L

(L AR e 5 TR

;ﬁl,S»x-

Be. 7 2665905 2. IR ATV A FRITEA R 5 2661005

3. SRMINTEEBE AL TSP EBE . SR 362000)

E: MAARERTRALFI AN B 3%, KMERH @ ALERKE LS00 S5 R 4%
PR Ay K EACAR R A RS, KA R R T R AR = R T (PVDF) B 69 Janus 4 #3%
AR AT HELSAE L LHET RIB=RLH - RE-R=F A AN (PVDF-
CB-PDMS) £ &k, 24 A T % 2 (CB) A S . PVDF iz a8 & B = % k& 805
(PDMS) Al &2t & K ik R 6g 3, tidd v B @ oA = RAFR RE L &M R ZAE 0.51
g. ¥ PVDF gz /&8t 19. 7 min . PDMS A & 0. 20 g, £ E&4H T R @ kA& L ik £
184 2.87 kg/(m® » h),SEIE A 2. 87 kg/(m* « h), = F S E N4, MWNEIER T, % EZH

B 5B EFRI T RBALEC99%) ,m PDMS Bk ERZMH T o450,

AFF 5 A AR

JRA | T A M K R AR R ALY TT AR T 23 .
K K@ AR; BT BRI R RO LS LAdkk

hESES: TQO28 XEkFRER: A

MEHE . 1007-8924(2025)04-0133-10

doi: 10. 16159/j. cnki. issn1007-8924. 2025. 04. 014

WK BB E BN 21 28 ek vE PR .
PRI A E ST, BRI 20 42 7 T Bk ) e,
it 2 2050 AR HRK XN FRRAE 22 50 42, R8T
KR AL AR [an 2 8BS (RO, £ 30 7
(MED) \H1B 5 (ED) LI & Z N7 (MSP) 12
SEPL TP AR B R REFE (3~10 kW« h/m*)
LY AR BRI T AT, AT AR, K B B 5K 3h A T
7& %1 (solar-driven interfacial evaporation,
SDIE) 48 AR PR HAWR BB #E 1 FF 555 A 4 1) i 1k 48 52 Q.
G T3 % N TTEUp v R S N A P A A e R
T o AH FAB GERE A I #4728, ATk 6090 LA g 44
BRI,

Wk B A . 2025-03-10; &R fRYRE) H . 2025-04-23

FHEWH . 1R AREER 4 BT H (ZR2020MB118)

B SEAA AL Clnfr 0 L e 2 PRLHL 5 e s i i
(>>90%0) FpT R 1ERE , ik SDIE 45038 i AF 53 #4005,
BN, Wang S5 & 1938 I S8 AL A 80 (rGO) 3
FRRARTINT 94, 7 M BeR s FLa A9 5
S BEIRARAE T 3. 22 kg/(m? « h IZER IR, R
111 » A B A BT THI I A w5 L ) 8 T 20 2455 1)
B, BB (CBE g — Bl B HEIR IS RE A 57
AR 5 RE YRS G 1 AR s 1248
WAL, R 78 Kk B b ER A 4G a2 R BURYE RE S 8
IR R R m RO ShiEh M RE R E AR

AU A — 5 & s (PVDE) ik L JFE , 3 1
= G ) S BE W 5 (Tris) — 3R IR 22 12 e (PDA) Bk

B—EH R T (1998-) , 2o, INZR B W98 A BF 507 16 B B A RO T & S fE. = il iRAE# , E-mail

mzyxyl99@163. com

FURHARSC . RHEHE  RAR MG IR AL, A5, BHE A P BRI K IR A S B BT S BB S [T ] IRERL-2 5 8K . 2025, 45

(4):133-142.

Citation: Guo Y Y, Song CY, Su H J,et al. Design and performance study of carbon-based solar desalination composite
membranes[ ] |. Membrane Science and Technology(Chinese) ,2025,45(4) ;133-142.



- 134 - BB ¥

5 o A

5545 &

PEFR T HSE KM 45 4 5¢ 3B (CB) 358 6 Wi, I 5
B LR U (PDMS) 1 R 55 7K 5 B 41 ol £ 45
Afo I MR T A AT AL A T2 R4
PR X 2% & PR RE RO BE ma ML » 8 e R AR AR | e R
K BHREME AR AL A FF 2 4R AL RIS S P

1 SHHA

1.1 ZEHRSNEE

S A A4 KL PVDE 5 (g [ Millipore) | 7K P
BRSO W A i R AR R A BR A FD
B k4 4 (PDMS) () [ SYLGARD™) |
R IR (PED (g H aladdin Bif$7 ) Eh R 2 1
e (PDA) () [ _F 2 s bR AE AR A IRA D L =
(R ) S B H B (Tris) (g [ | 8 4 e kAR AL R
HBARAFD . AR50 B dral, =24
PR L 4 (FET APREO) 42 il 1/ (Mettler
TGA2) AN - AT WL - I 41 404366 B 1 (Hitachi
UH4150) KA H 53 Hr{ (Mettler TGA2) 5,

1.2 PVDF-CB-PDMS £ & EHH &
1.2.1 E/KM £ PVDE Bl &

PVDF [ EA Gk M, T 17 5K AL etk b 2
BEOEECH] Janus ¥ W . 78 100 mL 2818 K H oA
0.12 g Tris. ffi G Eh M2 V44 pHEZ 8. 5, M A
0.20 g PEI f10. 20 g¢ PDA, it #1:¥5%) . ¥ PVDF i
B— 32 A Janus %W H . B0 10 min, 20 min,
30 minANEE, Bl 5 LA 60 °C Y 25 T 1A v T g
4~6 h, R EK S Y £ PVDF Ji,

1.2.2 #PVDF-CB il

Wt i # PVDEF 5[ 52 14l 8 26 B (3L
AL 19. 6 cm®) L HIEESR L E A 0. 1 MPa, 43 5| 15
516138 0. 30 g.0. 50 g.0. 70 g #¢ BB (O [0 PR T FX
iz 1. 53 g/m®.2.55 g/m’.3. 57 g/m®) . M5 7F
60 °CHZS T4 T4 30 min,
1.2.3 # PVDF-CB-PDMS & & GHE 1 il 2

14 # PVDF - CB P & F 3¢ 55 f b fd 1
PDMS W, 4% PDMS 5 [EEFILL 10 ¢ 1 49 LR
B BEFEY A G R RE R PR 2h 259§ 8 1h 51
SJURTEAE e R VR B T &k 0. 15 g.0. 20 g,
0. 25 gCuf o B T AR 4 0. 77 g/m” (1. 02 g/m’
1. 28 g/m’) , BlJETE 120 °C B2 THEFE 42 h,
1.3 RESMR

i It R T BB (SEMD A TR 4 A
(TGA) HH 2T 483 (FTIR) L 22 fih £ ) 4 25
Boxtfil 5 1) # PVDF - CB-PDMS & 5 )G R 7
FAE . SN — AT WL — 3T £1 A3 66 FE ]
IO, I3 3k 21 A R A AR 53¢ 88 3% T il 38 A2
1k,

2 ERER

2.1 FHEBTFRERESHT

K1 s TR MRS 2 10 min, 20 min,30 min
7 PVDF iy SEM Ef& . it SEM W% # PVDF
FEAE AN RIS 8] T A8 FOUETE 35 I o =2 9 1) ] 1)
Hahn, 2 PVDE R FLER BLARZE W, LB A b

(a) BEHIf[E 10 min # PVDF & (b) BEAFE 20 min £ PVDF J; (o) E3ERHE 30 min £ PVDF J&;
(d) #PVDF-CB Ji&; (¢) #PVDF-CB-PDMS JI5
& 1 PVDF [y SEM (%
Fig. 1 SEM image of PVDF membranes
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ZHK . 2 Tmage ] MK, FLBRR SR 510 21, 132,
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R BIENREIE T —A 2451 . PDMS 2
A AHE— 25040 T B A 2 Rk A R A7
0T € I NTTR R €l AN
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YA M (B 20 3) 61 5 B 51 AR ik
AT R AR R . # PVDF LIS (28. 89 %, it
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F
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Kl 2 #PVDF TR
Fig. 2 Total elemental distribution map of
# PVDF membrane
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O
2.39%

F
26.04%
C
71.37%
Cl
0.20%

K3  #PVDF-CB LR

Fig. 3 Total elemental distribution map of
# PVDF-CB membrane
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Kl 4 #PVDF K EDS 232 E1% [ (a) ~(d) ]; # PVDF-CB JiX EDS 4302 K% (e) ~(h)]
Fig. 4 EDS layered images of # PVDF membrane [ (a) ~(d) ]; EDS layered images of #PVDF-CB membrane [ (e) ~(h) ]
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£ PVDFE ) Cls 1§33 CF, —CH, f1 C—C 1%
BTk . 1 # PVDF-CB st C 1s g, C—C i
RS B S 2 R, IR B T B C—C g [k
34.3120), MAb, = PVDF - CB i) 43 & [ & 6
(b) i, C 1s SR EF i 253G 08, 1) F 1s W08 BE AR X
55 5 W SR L2 11 807E # PVDF JBESRTH kot R
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Fig. 5 EDS layered images of #PVDF-CB- PDMS membrane [ (i)~ (D]
Fls (a) Cls o\ (c)
ol : CC
s CE~CH, 71.26%
17.22% C-N
Ofls 11.52%
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= Ols| ¢ b)| & A cc @
| = * 51.24%
o (a¥o
CE-CH, 11999 et
Fls O 1199%
#PVDF CB sttt
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ZEERE eV ZEGTHE feV
K6 #PVDF Ji(a), #PVDF-CB [fi(b)XPS 4K ; # PVDF K (c) . # PVDF-CB (D XPS C 1s &

Fig. 6 XPS full spectra of #PVDF membrane (a) and # PVDF-CB membrane (b); XPS C 1s plot of
# PVDF membrane (¢) and # PVDF-CB membrane (d)

2.2 EMANESHN

TR A 0 A PVDF JBE7E 2% K Ak 2k
PR 0 B2 i/ CIn il 7 TR A& R B 1Y
PVDE R fih 8K R BRIk . &
BRI AY3G I # PVDE JRA0 1 fih 22 8 0/ 2
KRG . R RIRBLS SRKPE S ., R A TR
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Fig. 7 Contact angle variation of PVDF membrane
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PRI T 2% kA, B PR T OB RGO,
FKALH PVDF 525 — il 38 2F = 4 /E FH bR s i i
IKA3 + K 4338 2o B L B 235 A TR i 2% R T
FEARIMPAE T K3 FAEZ8 & S i s 5 Ak
TE WK 765, PDMS i K 2 0 30 i) 7 3 4 76 B 2
AT 45 i » i 6 T R V5 X 28 R RCR I A . It
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FYERS I A ShAS -l 1 — P R T IR A R AR
SEVEFI HIBIHAES) . TER LI A2 20 min, & B
i 0. 50 g, PDMS 4 0. 20 g & 0F T il & /Y
# PVDF - CB- PDMS Sl #4524 JIE 9 42 finh £ 00 £ 245
RN (] 8) 4232 KIHBE B — M B K 57K B %
il B — MK R BIZEBA Janus 454, REASSC B
TR TS B T K d i AR B BE 28 P57 (2

_______________________

PDMS

FTARAR

WW PVDF
24
\ab’/\ o Cr
° e K'
.
s

& 8 PVDF-CB-PDMS JE#fili /i (a) : PVDF - CB-PDMS Ji 5 7K B B85 fih i) — DU Ak £ Cal)
PVDF-CB-PDMS 32 K FHAE 19— M3 fil /s (a2) s PVDF-CB-PDMS &4 fit /7 100 22 81 (b)
Fig. 8 Contact angle diagram of PVDF-CB-PDMS membrane (a); microscopic schematic
diagram of contact angle of PVDF-CB-PDMS membrane (b)

2.3 HEMOMRESH

T 3 e 2T A (FTIR) 34 (& 9) , W%
| # PVDF JE7E R KAk e A1 J5 A RRAE I S 06 5 5
HkiRaE —%, Aokt PVDF L sbeigd, 1 171
cm A1 1 210 em” PAbp Mg W& Sk VR T PVDE £ 4%
H CF, 3 AT 45 4k 07, 1 1 061 em ', 976
em 1,837 em 1,798 em 1,763 em 1.690 ecm ' K&

4000 3500 3000 2500 2000 1500 1000 500
VL fem'
B9 AN i B H S B FTIR %
Fig. 9 FTIR spectra of membranes before and

after different modification times
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C—H 2543 M 1 653 em ™' (PEI iy N—H 25l
PR Akt B e W, W] PDA A PET B2 5
PVDF i, BEAb, KA Hcr: 5 B PVDE JH B
A WA I A2 (&l 9) . 8] Tris- PDA/PEI 2t
PR PR E PVDE 4k 2% 2544 , {0 0 2% I 5 fE
HBIART T K. X —458R5 b kT
PVDF ffbfee vt s A B PVDF 7855
PR RO PE 25 A T AT BRI 25 e iy e e
2.4 HELW

XTEKA MR # PVDF i, # PVDF-CB i,
# PVDF-CB-PDMS JEgE4 7 A H 5347 . 25 R an &l 10
Fis . 7 0~300 “CHu B Py, = B A B2 E T 34T
MIREETEE 370 CHY, # PVDE 5t 302y 5% (1) i
IR, R R TS TR EBY G, 16
400~600 ‘C [Fl 4, # PVDF JE 25 1 38 A 5t 1
L 7T RS, £ PVDF-CB 1 # PVDF
-CB-PDMS JEEry e th4k 5 £ PVDF BREAHAL . {H B
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______________________ A ———
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Fig. 10 Thermogravimetric diagrams of # PVDF,
#PVDF-CB, #PVDF-CB-PDMS

2.5 SePERESHR

BN NI WU A\ 519 i R a b
# PVDF-CB-PDMS & &G R o6 3, % H
FEA GG A ORI K 99 0 LA B (B 1), 3%
Wa BB I B3 B i TR b fE . it
A3 3 LT R ARASOULGE 17 53 T i e P 1] 14728
8 12) o S5 AW Bl G B e A 58 s 2
T i E T W5 i 30 min THl EEE LR, 30 min
J5 THEE IR , e 2R BB A . 7RG IR AT
BRI B T R 2 50 CJ'IS[%W%SEJJ 99%.,
R Z T, Wang S0 JF & 1 38 J5 &AL #1880
(rGO) FEFE R ARAEEIR T R MR T2y 40 °C ol
MW 94. 704 ABMPRLS AR B s FLA T HUE Y

AP RSB e IR R R TR 2 30 °C ok
PECHROR AR 28 R RN 3. 22 kg/(m® « h);
Simayee %5 F 5 A7 880 — ok PR A A RHE G IR
NRAEETHE L 45 C ABSMIBCRARIRF] 992,
Hfil & T2 24, A SCHl %1 # PVDF - CB -
PDMS & &6 AE A PDMS i 7K 245 2000 i 5
S i I AR A A A R A TR AR, HL
& T2 B AR VR

A AL # PVDE-CB-PDMS St 5 4
B2 BR R A B SR FR BT 7 1 AN K BH G e
JER 2R 10% NaCl % #06 BEIEFT 20 4N SEg 3
(BHIEFR 15 h) pFesE Rt (/1 13) . g5 R s, i
F7 & R AR A P R R R e, S AR 1
IREEART 1. 5%, X3EM CB 5 PDMS 4 [R5 7

ZER HA L a p R e R ER P RE .

1.0} T~
0.8 (

i 0.6

B

04
0.2F
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WA /nm
E 11 #PVDF-CB-PDMS & & JGHE g 6%

Fig. 11 Absorbance of # PVDF-CB-PDMS

composite photothermal membrane

K12

BB EN 0.3 g AR IR R MR () R AR (b) s S BATESN 0.5 ¢ BRI R (o)
A AR AT (D

Fig. 12 TInitial surface temperature (a) and final surface temperature (b) with 0. 3 g of carbon black; initial surface

temperature (c¢) and final surface temperature (d) with 0.5 g of carbon black

2.6 MmMEESHSTZML

FIH] Design—Expert 13 44 %= 46 598 = 22
M (A) | # PVDF 2 8] (B) & PDMS A &
(O) %t 25 K A (Y) #4718 9 53 41, 2k JH Box -

Behnkeni% it (BBD) i 47 = K 2 = 7K S i o7 187

5 1R B AR AN 1 7R 7 [l AL
5 Rl 5 7 -

Y=1.69-0.002 1>XXA—0. 001 0XB+0. 000 8
X C—0. 000 2XAB+0. 000 9X AC—0. 000 1 X BC
—0.023 6XA*—0.016 2XB*—0.014 3XC* (1)
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JeAUTH P=0. 5533, IESLAERL 5 SR8 S V) .

28 TS CAD T H U0 (A Wb 28 2 o 3 5 g

o4l BF(P<0. 0D, ZHEREmWAF N : A>B>C, &

s HAEFAHT (B 14~18 16) R AC R H b 3 . A=

Z50] 0.3 g i C=0. 25 g, FHIFRIMAIEL2. 73 ke/(m” «

HF h) |;A=0.7 gt C=0.15 g, 3| K45 m 2. 75 kg/

ﬁi Loy (m? « h ], k&M F (A=0.51 g, B=19. 7 min,

= C=0.20 ). BB PDMS b i) e i 35 5k ¢ ik

2.87 kg/(m’ « h) (RZE<C0. 35%0) , B iiE T FL1H 4544

P s Y VO LM PERE ST 1 SR R A

- ERE PR PR AT AR LR T R AR T B,

13  #PVDF-CB-PDMS 1 4~k MH B4 T k1 rap@iXbhaER

PR 2 R LA 2R Table 1 Response surface test results

Fig. 13 1 solar irradiation cyclic evaporation experiment ] A B C ZE®EZE/(kg-m’-h D)
results of # PVDF-CB-PDMS membrane 1 1 1 0 9799
F 18R E/R, PO A=0.5 g.B= 2 0 0 2. 861
20 min, C=0. 20 @) [WZ& KM FF2E T 2. 86~2. 87 3 0 0 2. 873
kg/(m® « h), SR HME 2. 87 kg/(m* « h) J{ 4 1 1 2.763
FAT 0. 1% 3 — 55 S B0 E T 4280 f 1T Sk 2 50 o ool 2732
DAL T 45 B0, TEHESR A FF T (W1 A=0. 3 g % ot .
0.7 g.C=0.15 g 5% 0. 25 g) 78 K WK F T ¢ 8 1o 1 2. 756
[2.73~2.75 kg/(m* « h) ], R Mt 5 (0. 7 @) 9 -1 0 -1 2.733
SBOEPEE R R A, 11 PDMS A R (0. 15 ) 5 10 1 1 0 2.738
KAES AR, SEM-EDS RAFIESL, sic B354 5y 1 o 1 1 2.759
#iF PVDF [P 1(d) ], & & O i 450 m 12 o0 2.866
68. 87V ARTLE 71, 37% (18 2,181 3) TR oo o
(> 9996) i) 5 45 # . PDMS B 7K J28 CHE fih 5 ) . 0 745
128. 6°) 3 141 il Eh 45 i Sk 4  HI, SE B ) 16 0 0 9. 872
WAk . F2H Z PR, BRI P{H <0.000 1 H 17 o —1 1 2. 774

B [(kg-m”-h")
2.949 55

.8
E
=
=
2
il
i
=
a
g
i
Q
0.3 0.4 0.5 0.6 0.7
A B g

IR (kg m”-h)

2.877 50

2.805 46
2.7334186
2.661 37
2.589 32
2.51727

B 14 AB 38 HAE 25 & 38 230 52 M 114 45 v 2 TR R g 17 T e

Fig. 14 Contour and response surface plots of the effect of AB interaction on evaporation rate
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Fig. 15 Contour and response surface plots of the effect of AC interaction on evaporation rate

FRRTEZR (kg 1)

0.25
2.949 55
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I 001 < 273341
% @ 2.66137
= B ) s8932
&~ 019 &
S ® 251727
o 025 23 2 3?/\ [
C: pp 221019 917 5 2ttt
0.15 Msﬁyg-/ 0.15 10 \10@
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B: #PVDFIE #IA1A] /min
& 16 BC 38 BAE FIXS 25 & 3 285 ) 119 45 e 4 L T 7 g 1]
Fig. 16 Contour and response surface maps of the effect of BC interaction on evaporation rate
k2 wPEBREREGT EH5HER
Table 2 ANOVA results of the regression model
T ERR EJ5 Rl ¥r F{d P18
AT 0.004 8 9 0.000 5 277.1 <20. 000 1
A 0 1 0 18. 43 0. 003 6
B 7.66X10° 1 7.66X10° 3. 94 0. 087 4
C 4,53X10°°¢ 1 4,53X10°°¢ 2.33 0.170 5
AB 9.09X108 1 9.09X108 0.046 8 0.834 8
AC 3.27X10°°¢ 1 3.27X10°¢ 1. 69 0.235 2
BC 0. 00 1 8.96x10 ¢ 0.046 1 0.836 0
A? 0.002 3 1 0.002 3 1 209. 98 <0. 000 1
B 0.001 1 1 0.001 1 571. 68 <0.000 1
(o 0. 000 9 1 0.000 9 441. 84 <0.000 1
B2 0 7 1.94X107° — —
S 5.11X107° 3 1. 70X107 0.804 1 0.553 3
ARz 8.48X10°° 4 2.12X107° - —
B 0.004 9 16 — — —
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ASGEAA S R g S TR T2 &
T HA Janus 4541 # PVDF-CB-PDMS & 464
JE o e 07 18 B A T A5 ) i A o 8 A A - e PR
M 0.51 g, # PVDF iR #uft(E] 19. 7 min, PDMS
WRE L 0. 20 g, SCHINAE 78 A s %o 2. 87 kg/(m”
« b, 5 TINE R W) A (R 22<0. 35%0) . TR
TEZR I I FRI4 5] 73 Bl 4T T BRI ISR (>
99%) ,PDMS i /K 247 R0 il £ 25 » Janus Z5 44
3 28 2 AR PR A 7K 5 g ' ARy el Ak 1 9 IR AR
LS T mgE Z Shuisthat. $AE o0HT S F% fir
FAD R GOAE T A AR PE A AT LR . ASBE
FE NS | e e P K FH RV 7K IR A0 B 1Y) I & 4
HE T AT 2R ARG #E— DAL IS ] A5 SR A
KSR K st RRE .
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Design and performance study of carbon-based solar

desalination composite membranes

GUO Yanyan', SONG Chengyan', SU Haijian*, LI Yuanxin's MA Zhun'’®
(1. College of Chemical and Biological Engineering, Shandong University of Science and Technology,
Qingdao 266590, China; 2. China Tobacco Shandong Industrial Co. , Ltd. , Qingdao 266100, China;

3. College of Chemical Engineering and Materials Science, Quanzhou Normal University, Quanzhou 362000, China)

Abstract; With the increasingly severe shortage of freshwater resources around the world, solar-driven
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interfacial evaporation technology has become a research hotspot in the field of seawater desalination due to
its high efficiency and environmental friendliness. In this paper, the Janus structure design based on
polyvinylidene fluoride (PVDF) membrane was proposed, and the composite photothermal membrane of
polyvinylidene fluoride-carbon black-polydimethylsiloxane (PVDF-CB-PDMS) was prepared by chemical
modification, vacuum filtration and coating process. The effects of the amount of carbon black (CB), the
soaking time of PVDF membrane and the amount of polydimethylsiloxane (PDMS) on the evaporation rate
were systematically investigated, and the optimal conditions were optimized by response surface analysis:
the amount of carbon black was 0. 51 g, the soaking time of # PVDF membrane was 19. 7 min, and the
amount of PDMS was 0. 20 g. The predicted interfacial photothermal evaporation rate was 2. 87 kg/(m?® «
h), and the experimental value was 2. 87 kg/(m’ « h), which were in high agreement. Microscopic
characterization showed that the uniform dispersion of carbon black significantly enhanced the light
absorption (=>99%), while the PDMS hydrophobic layer effectively inhibited salt crystallization. This
paper provides theoretical support for the development of low-cost and high-stability solar desalination
membranes.

Key words: interfacial evaporation; seawater desalination; carbon-based materials; polyvinylidene fluoride

composite membrane; photothermal conversion
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Hydrophobically modified polytetrafluoroethylene (PTFE) hollow fiber
membranes and their applications in ethanol-water separation

WU Zhichao', LIU D:i*, HUA Conggui*, WU Mingyuan', WU Qingyun',
LIU Jiuyi', YANG Jianjun', ZHANG Jian’an'
(1. School of Chemistry and Chemical Engineering, Anhui University, Hefei 230601, China;
2. Anhui Konanuo Membrane Technology Co. , Ltd. , Hefei 230088, China )

Abstract; In this study, the hydrophobicity of PTFE hollow fiber membranes was enhanced by a two-step
modification strategy to improve their performance in ethanol-water separation. First, the membrane fibers
were coated with a cross-linked network formed by branched polyethylenimide (PEI) and glutaraldehyde
(GA), and then grafted with stearyl chloride (SC) to reduce the surface energy and increase the roughness
of the membrane. The surface chemical and morphological changes of the modified membranes were
characterized by FTIR, XPS and SEM, and the water contact angle (WCA), air permeability and ethanol-
water separation performance were analyzed before and after modification. The results showed that the
modified membrane exhibited the WCA increased from (118. 8£0. 5)° to (141, 7£0. 9)° and maintained
good air permeability. The tensile strength was 53. 86 MPa, the elongation at break was 90. 7% and the
elastic modulus was 307. 2 MPa, which did not decrease compared with the mechanical properties of the
original membrane. The properties of the modified membrane were stable after chemical and physical
cleaning. The ethanol-water separation test showed that the ethanol permeation flux of the modified
membrane was 285. 41 g/(m* * h), and the separation factor was 10. 25, which indicated that the modified
membrane had excellent separation performance and durability.

Key words: PTFE hollow fiber membrane; hydrophobic; ethanol-water separation



