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hollow fiber membranes with different aromatic tertiary amine group content
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Fig. 7 Stress-strain curves (a) and DSC curves (b) of PP and PPPH hollow fiber membranes with different aromatic

tertiary amine content
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Table 1

of PP and PPPH hollow fiber membranes with different

Flux recovery rate and BSA rejection rate

aromatic tertiary amine content

T H PP  PPPH-2 PPPH-2.5PPPH-3.3
WK ER/ % 49.0 82.7 82.8 83.0
BSA # 8%/ % 66.6 78. 4 80. 2 85. 4
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Fig. 10 Water contact angle (a) and stress-strain curve (b) of PPPH hollow fiber membrane in different solutions

3 i

IR BUR A AN AR Sl L 4 W R 5
e BRI 51 A B PP 4314, 55 B U 52 T
REfL RN IL R Y) PPPH IR G .

2) Bl 5 AU B A B i B 5 PPPH rhzs
LR AE R BT S RO AR L LA RN DA B AL
RO R AU, YO RS SR 3. 3%
i, PPPH 28 £F 4 R FLAR 4 125 nm, FLEE N
38. 7% Wi 2k B Ok 65. 0 MPa, Wi 2 fifi K 2Kk
433. 020 s fEAS S IABE o, PPPH rp2s £F 4 A L PP
rhas S AR iR E PR A

3) Bl J7 B AUM L A O s 4t s SRR PR e TS
FUHGSR 205 A AU S A (%) & 5k 3. 3% 1), PPPH
rhas 2 YR IR K% fil ff1 B AR AT 3] 767, Y 05 BRI
LR & 3. 3% I, PPPH v 23 2 4 Ji5 (%) 46 7K
SN PP oS R 4RI AY 1. 6 4%, gliKm Bk 3] T

385.0 L/(m® « h); PPPH rhas 474 i 5 Y 5 i 18
YK N 83. 0%, J& PP P A R Y 1. 7 %
PPPH 25 47 4k B 1) BSA #% 8 %k 85. 4%, & PP
rhes SRR 1. 3 .

4) T e B R DL RO M T W R B
PPPH 23 21 24 JEE 11 7K 12 fink £ . Doy 24 i 2 711 7 224 fif
R AWAT KA AR L ORFRE R AP AR P |, TR FR 1
W 07 A AU 25 5 TR VS VR R A R I o 7 55 TR I TR
rhRRUE M B AT A A A 7 R R I TR v K A2 ik £ R
Wi AR [ ARUE PR S

SZ ik

(1] HEE T4, &, % RE DY AR 5=
v & BRI AEFE) ], A E TARRRkE . 2021, (2) - 153-160.

(2] IR 5 (554, DIP WA NI Th s eF e gh g e[ 0. )
2 SR 2022,42(3) . 7-14.

(3] Z=Efil. ok &, ZFWHHF, . 3T 2 B K Bt B



.28 - BB 2%

5 # A

45 %

P T2 2 e Sk e B MR Re TSR LT ). AL 54
AK,2024,44(5) ;20-31.

[4] Ojstrsek A, Chemelli A, Osmic A, et al. Dopamine-assis-
ted modification of polypropylene film to attain hydrophilic
mineral-rich surfaces[ ] ]. Polymers, 2023, 15(4); 902.

[5] Alaburdaite R, Krylova V. Polypropylene film surface mod-
ification for improving its hydrophilicity for innovative ap-
plications[ J ]. Polym Degrad Stab, 2023, 211:110334.

(6] 2=l 00 .90 8L, 55 TR D07 AR A B 32 /K SR i
JEERR ] 45 S Hoah -k or B kR LT ] IR 2 54K,
2024,44(4) :65-74.,

[7] DaiJ, Liang M, Ren P, et al. Surface modification of
polypropylene with porous polyacrylamide coating[ J].
Mater Lett, 2020, 266(10).:127-131.

[8] Li A, GuK, Zheng H, et al. Preparation of the hydro-
philic coating layer on polypropylene microporous mem-
brane surface by dip-coating the hydrophilic agent[ J]. J
Coat Technol Res, 2022, 19(6):1655-1664.

(9] ML, £ M XIEE 5 RNGEHALIRR R
B I I B B P LT . R 5 4R, 2008, 28
(1):55-59.

[10] Wang Y, Kim J H, Choo K H, et al. Hydrophilic
modification of polypropylene microfiltration mem-
branes by ozone-induced graft polymerization[J]. J
Membr Sci, 2000, 169(2):269-276.

[11] Yang Q, XuZK, Dai ZW, etal. Surface modification of
polypropylene microporous membranes with a novel glyco-
polymer[ J]. Chem Mater, 2005,17(11) : 3050-3058.

[12] Guo H, Ulbricht M. The effects of (macro) molecular
structure on hydrophilic surface modification of poly-
propylene membranes via entrapment[ J]. J Colloid In-
terf Sci, 2010, 350(1):99-109.

[13] Saffar A, Carreau P J, Ajji A, et al. Development of

polypropylene microporous hydrophilic membranes by

blending with PP-g-MA and PP-g-AA[J]. ] Membr
Sci, 2014, 462(28):50-61.

(4] £ 7. F I BHERE, 5. IEOH Jr 8k il 455550k
HRFE AR LT R 2= 58K, 2018, 38
(3):68-74.

[15] Xie M, Wang L. C. Construction of porous and hydrophilic
polypropylene-based membrane with microphase separation
in amorphous region[ J |. Polymer, 2024, 298.126888.

(16 kNS, Btk 5P 5 1 Ak B HLAE Ay TR 4 25 541
MIRTFELD]. K 1T IRE R, 2014,

[17] Bewise. BRIEACRWE s 4R LD]. 1.
RAIERK2#,2023.

[18] Shang R N,Gao H, Luo F L,et al. Functional isotac-
tic polypropylenes via efficient direct copolymerizations
of propylene with various amino-functionalized a-ole-
fins[J]. Macromolecules, 2019, 52(23):9280-9290.

L19] Ju&Pr. 2= .5k Jell, 55, ZEThRE 1L B 794 (1 )
F5ERELT ). m o FAORRL 5 TR, 2015, 31(8):
167-171.

[20] Baranov D S, Uvarov M N, Kazantsev M S, ez al. Di-
aza-analogs of benzopyrene and perylene containing
thienyl and 4-(phenylamino) phenyl groups: Synthe-
sis, characterization, optical and electrochemical prop-
erties[ ] ]. Dyes Pigm, 2017, 136.707-714.

C21] PFmedt, X1 A3 far RO 5. FLIRESH 153 5 % 4
P SR I LU e RS e e il 5 s A PR R A S [ . i A2 A
2524 . 2021,42(3) :919-928.

[22] Brendan W, Egan B, Janani S, et al. Evolution of free
volume elements in amorphous polymers undergoing u-
niaxial deformation: a molecular dynamics simulations
study[ J]. Mol Syst Des Eng, 2024,9(12):214-225.

(23] Eh#hUe, X1 B, INGE AT, A5, R IR 14T D) RE 1k 4 F) R
WEPLE Sb btk Re Mot L. & 4 F 54k, 2022, 53
(12):1523-1533.

Preparation and study of aromatic tertiary amine functionalized

polypropylene hollow fiber membrane

LI Hao', YANG Jinghao's ZHANG Shitao*, LIU Heng?*,
LI Mingyuan', CAI Zhengguo', CHEN Long', SUN Junfen'

(1. State Key Laboratory of Advanced Fiber Materials, College of Materials Science and

Engineering, Donghua University, Shanghai 201620, China;
2. Hubei Botao Synthetic Fiber Co. , Ltd. , Jingmen 448002, China)

Abstract; In this study, polypropylene copolymer PP[ N (hexenol) |Ph, (PPPH) with aromatic tertiary
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amine group contents (mole fraction) of 2%, 2. 5% and 3. 3% were synthesized by bulk modification
strategy, and PPPH hollow fiber membranes with hydrophilic properties were synthesized by introducing
aromatic tertiary amine groups into polypropylene (PP). Nuclear magnetic resonance hydrogen
spectroscopy (NMR), Fourier transform infrared spectroscopy (FTIR), and scanning electron microscopy
(SEM) were used to characterize the chemical structure and surface morphology of the membranes. At the
same time, thermogravimetric analysis (TGA), contact angle measurement and mechanical property test
were used to systematically evaluate the comprehensive properties of the membranes. The results showed
that the introduction of aromatic tertiary amine groups improved the hydrophilic performance and thermal
stability of PP hollow fiber membranes. When the content of the aromatic tertiary amine group was 3. 3%,
the water contact angle was reduced to 76 °C, the thermal decomposition temperature of PPPH hollow
fiber membrane was increased to 450 “C, the pore size of PPPH hollow fiber membrane was 125 nm, the
porosity was 38. 7 %, the breaking strength was 65. 0 MPa, and the elongation at break was 433.0%. The
pure water flux of the modified hollow fiber membrane reached 385. 0 L./(m® * h), which was 1. 6 times
that of the PP hollow fiber membrane, In addition, PPPH hollow fiber membranes exhibit good chemical
stability in both high-concentration salt solution and alkaline solution environments.

Key words: bulk modification; hydrophilic modification; polypropylene hollow fiber membrane; aromatic

tertiary amine
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