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Table 1 Different PEG600 dosages and membrane production parameters
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Fig. 1 SEM images of PVDF membranes prepared with different PEG600 contents
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Protein adsorption capacity and contact angle (a) and FTIR spectra (b) of PVDF membranes prepared with

different PEG600 contents
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Fig. 4 SEM images of PVDF membranes prepared with different steam induction times
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Fig. 7 SEM images of PVDF membranes prepared at different steam induced temperatures

%1
60| - 40 °C
——50 C
50+ L~ 60 C
< 40} . —~— 70 C
£ 30} I
R
& 20t J
i | [ ]
]\h
o | [\
ot I R == S T
0 2 4 6 8 10 12 14
fL4% /um

B8 RFZERYE IR H1 4510 PVDF By FLAR 10
Fig. 8 Pore size distribution of PVDF membranes

prepared at different steam induced temperatures

B9 RNIRIZERTE T Hil % 1) PVDF Ry
P W B A fi £

Fig. 9 Protein adsorption capacity and contact angle

of PVDF membranes prepared at different steam

induced temperatures
SR IXY 2.2 g L AR AR [
2.4 PVDF R UK IR R SR B0 Fl &
T A A PR AT 4 R IR PERES B - ALy 8

pms BN SIS R 140 s, 8 M0 110 pg/

cm?.

B _ERAFSY B L PEG600 B 433k 2%,
TR R 9026, ZEIRIE TR N 50 °C, 8K T[]
720 min A5 R il RS i R I B8 750 2% 1 0
PEF < FH A0 v 156 A i R A (CMD) R O+
TSR B RR BN (AES) , A B TR R S MR - kiR
20(Tween—20) i 60 (Tween—60) , L4 K i 1 25
& TH NG R - 2R NG A S9 (Tetronicl307) X
PVDF BEFEAT 01, S8 J5 8 45 5 38 FE L 3 PVDE
JIEE 2 K ARAR VORI 72E PVC AR 55 0 B S 38 2 0T
RYL 4.

B & 10 A1, ffi F§ Tween— 60 21 i) PVDF
JES 42 b 7 A5 Ak R /N TE 3 s 20 A FES P 422 fih £ 1 IR ARG
% 66°;fd H CMT Fil Tween—20 gt (%) PVDF i
fil fAE AL AR, 7E 3 s Befih AR 43 i B AR 28 180 0°;
i1 S9 F1 AES Bk i PVDF 42 fisk £ Fifi B[] 22
iR A3 AE 0. 71 s FT 1. 05 s FEAIRZE 0°

—a— CMT
100 —o— Tween—20
rN —a— TWeen—60
AAAA, =v—189
80 l\'&‘ S AN, AES
— oy un. “AA““AAA
o '-o..::u Aaa
S60F %ty
R '\;'q. o e
\ % oe_o.
:543 40 B '\ “& L 0.\:\\
i ARY P
20 * Y "
* \.
\ ‘-
O o v * \o

d 05 1.0 15 20 25 3.0 35
] /s
10 TRl T & 1 ) et PVDE B H i
Fig. 10 Contact angle of PVDF membrane
modified by different surfactants



< 76 . R 5 R 45 %

B0 I o3k R, BRI, Tween—60.S9 F1 AES 3 Ff
FETEPER 5 5258 ol H P IR R G A FEE, I
A& T AR Z th PVDF BEATRHG Bk,

AP 1Tl . s ] SO A AES Bt
J& PVDF Ji 4B 40 sl (8] 50, 4K 70530 7E 90 s
121 s Ze At al UZ A BB 4 em &b Wi {8

Tween— 60 P PVDF B & 40 % 2h i) 8] % 18 K
263 s, X 55 ik £ BE AT [R] AR fb Y 25 R — 2.
300

.
250+ I

[\
=]
o

BRI E] /s
S o
s 3

W
o

CMT  Tween-20 Tween-60  S9 AES
ST 155
& 11 Rl s ) et PVDE JIE 4 36 46 i sh i [7]
Fig. 11 Capillary flow time of PVDF membrane
modified by different surfactants

H P 12 R0 Aol 3 T 7 P 0 A P ) ) 2
BT A B g AR CMUT e 9 JiE 2
B e =5 oA 75. 7 pg/em’. JE B Y 3 I 2 )
(Tween-20,Tween-60) 58 [ Z [a]# i JE LM 1E
P ARSS & g K VR PR SUsE. B 1 B 3 T % 1 57
TEVE P L B ™ A i B AT L 5 2 1 e R B v A
R B i ok e A PR EL 45 5 B8 13 T v P )
(CMT . AES) 5 BSA 7 IE FL F) 5% Uofst 44 I RS
RIRFALE G Gl i A G 25 F S MR A i K
Uit 55 BSA B 8 B0 7K 7 #3452 Sl a4 L AT
R B - T 1 7R B 0% e e R T | ) AR K A
F5 BSA KA U S5, AR B 2R 1457 ) 3
T A FH AL 55 1Y 23 () A ELAE 3 )
B RERI TR RS BSA (W45 A RE ) B . 8
R e LB | B e TR R vl LRI v PP e 1 2
BRI Tetronic1307 it T HAS B 4%
SIR BRI A | AR 2 1 B O R AR T

A 13 a1, {6 CMT il Tween—20 Bt AY
PVDE il 4 ) i 46 2% 8 5 5 T 1 Al 3 3 i
T ) R PR P i Y IR RS AN i, X S
PR D7 T 114 e PR 3 ). — 5 T o B R P T 9 12
FR RO R SR 1 ) B 1 A B o LR R oA
IR BB 1R AR Y B BEK 5 55— D7 T RIVEE AR 1%
B ek SR 21 J (5 SR {EL R T 5% 1 5 2 5 IR MR 4 iR
SRR FBUR A AHELAE S O HA R BRSP4 I

100

801

——

60

H—

——

40+

201

B FFHE /(pg-em)

0
CMT  Tween-20 Tween—60 S9 AES

R

B 12 OR[R G MR et PVDE 5 8 1 0 B i
Fig. 12 Protein adsorption capacity of PVDF

membrane modified by different surfactants

Bl 13 AR TS M7 et PVDE B 5 (it 4t %
Fig. 13 Strip prepared by PVDF membrane

modified by different surfactants
3 2

FIFH PVDF Sy A4}, e ik b 28 5 i 3510 LA K
R T2 S B0 15 25 4, >R FH A [7] 3R 1 37 1
X PVDE 52t o -4 H ) 25 m 4 2%, 2 45
KR

1) 2K PESCALES 0 550 B i A Al FBE 3% T8 2 fih £
WA AR s S IR PEG600 T it 43850k 200 B, 2
fili ok 86. 9%, FLARI KA 4. 2 pm, 25 L5
24. 2 pg/cm’.

2) RN 28 15375 T o 1) A K% 78 v L 1 &
PVDF [I5, JI5 2 T8I 14 4 fih /1 51T B R A2 4k, 2 1 R RA
175 AL R/INVAE G, I ] 2 20 min, I BE
50 CHIRAIFLAE R 7. 4 o, FE3T B B FLAR ZEK



414

T IRARAE  PVDF JZ M 00 ] o S e e i 4R iz < 77 .

HEMW R 22, 6 pg/cm’.

3) i FHAS [R) e 1 16 4 57 X PVDEF R gle i f » fis
B JZHTHRE 1 ELAR 0 B A TR e 2 e A
S CMT B, B0 sh BRI 199 s, 8 110 B i i
W 75,7 pg/em® , HARAUA B 0K .

S 30k

[1] Vashist S K, Luppa P B, Yeo L Y, et al. Emerging
technologies for next-generation point-of-care testing
[J]. Trends Biotechnol, 2015, 33(11):692—705.

[2] Tang R H, Li M, Liu L N, etal. Chitosan-modified ni-
trocellulose membrane for paper-based point-of-care tes-
ting[J]. Cellulose. 2020, 27(7).3835—3846.

(3] BkEF, £ b, AU, . RARF ORI KA T
I N AT SR LY. JKALBRE A, 2010, 36(1):6—09.

(4] 3k &7, ZFMEHE. 0 W, 5 WML RAFAEREER %R
FEATLT]. MOk Rk, 2007, 43(2) .64—67.

(5] skFre, # B, Bk WL 55 RO R //IREG IR
R LM (PVDE) BEZSH Fvk ge i s [T ], ¥k 5
A, 2022, 41(10):130—138.

(6] leXR, VFiRE, BUKWL. #ShH PVP.PEG Xf PVDF/
PVP(PEG) /DMAc #[E# #or: By s2ma [T, mie
b TR, 2007, 21(2):221—226.

[7] Abdulla A F, Roil BM, Ali A H. Improving liquid en-
try pressure of polyvinylidene fluoride (PVDF) mem-
branes by exploiting the role of fabrication parameters in
vapor-induced phase separation VIPS and non-solvent-
induced phase separation (NIPS) processes[J]. Appl
Sci, 2017, 7(2):181—196.

(8] Eikwme, 81 K, skfilse. 5. /KIEIRIFE T IS X B K
T PVDF B4 44 S5 ae sz ma [T, Ak 058 2141 L,
2016, 44(3):124—126.

(9] WP, Tufe, s, KERIBFMOBER &R
IOk FLIELT ] RS 4R, 2018, 38(1):51
—60.

[10] Ismail N, Venault A, Mikkola J P, ez al. Investiga-
ting the potential of membranes formed by the vapor
induced phase separation process[J]. J Membr Sci,
2020, 597.117601.

[11] ChiuR Y, Jue E, Yip A T, et al. Simultaneous con-
centration and detection of biomarkers on paper[]].
Lab Chip, 2014, 14(16):3021—3028.

[12] Moriyama Y, Kawasaka Y, Takeda K. Protective
effect of small amounts of sodium dodecyl sulfate on
the helical structure of bovine serum albumin in ther-
mal denaturation[ J]. J Colloid Interface Sci, 2003,
257(1) :41—46.

Preparation of PVDF chromatographic membrane and
its application to colloidal gold test paper

BIAN Qingdong'*, LI Yonghui'*, WANG Zhaohui'*, ZHOU Yue'*,
WANG Xiaozu*, CUI Zhaoliang'*

(1. State Key Laboratory of Materials-Oriented Chemical Engineering, College of Chemical Engineering,
Nanjing Tech University, Nanjing 211800, China; 2. National Engineering Research Center
for Special Separation Membrane, Nanjing Tech University, Nanjing 211800, China)

Abstract: Nitrocellulose (NC) membrane is commonly used in immunochromatography, but it is
monopolised by foreign countries and is flammable and unstable. Polyvinylidene fluoride (PVDF) has the
advantages of good chemical stability and strong protein adsorption. PVDF as the membrane material,
dimethylacetamide (DMAc) as the solvent, polyvinylpyrrolidone (PVPK90) and polyethylene glycol
(PEG600) as additives, the membranes were prepared by the vapour-induced phase separation method.
The influences of additive PEG600 content, vapour induction time and vapour temperature on membranes
structure, pore size, contact angle, and protein adsorption were investigated; PVDF membranes were
modified using different types of surfactants, and the membranes were tested by dynamic contact angle,

capillary flow time, and protein adsorption which were then prepared as test strips. The results showed
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Dye desalinating mebranes containing in situ grown ZIF-L
particles from cross linked coating networks of
catechol and polyethyleneimine

CAI Dajian', ZHENG Chenchen', LI Shiyang',
TU Longdou', XUE Lixin'*

(1. Membrane Separation and Water Science and Technology Center, School of Chemical Engineering,
Zhejiang University of Technology, Hangzhou 310014, China; 2. School of Chemistry and Materials
Engineering, Wenzhou University, Wenzhou 325035, China)

Abstract: Membrane separation, with its high efficiency and energy-saving advantages, holds significant
potential in treating wastewater and recovering resources. In this work, thin film composite ( TFC)
membranes were constructed by in situ grown of zinc imidazole framework microcrystalline leaves (ZIF-1.)
in the cross linked coating networks of polyethyleneimine (PED) and catechol (CA) on polysulfone (PSf)
ultrafiltration membranes. The effects of preparation conditions on the TFC membrane surface structures
and their dye/salt separation properties were systematically investigated. The closely packed ZIF — L
particles in the cross linked polymeric networks inserted selective water channels and increased surface
area, and greatly enhanced the water permeability of the TFC membranes. The water permeability
coefficient of the CA/PEI (ZIF-1.) composite membranes obtained after optimizations reached 1 100. 0 L/
(m® + h « MPa), which was 10. 4 times higher than that of the control CA/PEI composite membrane, with
the high retention rates for Congo red (CR), Methyl blue (MB), and Direct Black 38 (DB - 38) as
99.12%, 98.92%, and 99. 35%, respectively, and the low retention rate of Na;SO, as 1. 35%, showing
good separation performance as well as stability in treating dye/salt mixed solution.

Key words: ZIF-L; in-situ growth; dye/salt separation; composite membrane
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that when the membranes was made under the conditions of 2% PEG600, steam induction time of 20 min
and steam temperature of 50 “C, the pore size of the membranes was about 7. 4 ym, the contact angle was
85.1°, and the protein adsorption amount was 22. 6 ug/cm’, the capillary flow time of the PVDF mem-
branes modified with sodium methylcocoyl taurate (CMT) was 199 s, and the protein adsorption amount
reached 75. 7 pg /cm’, and the test strips had the ability to develop colour.

Key words: PVDEF; vapour-induced phase separation method; surface coating modification; lateral flow im-

munochromatography



