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P Fe, Oy 94K K -1l % PVC JLIR . Haghighat
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MTIREIE . B Ry Tl — M S —NH, £
LR KPR I LA W, Kong 262 78 NIPS il
st A v, A Y R — NH; 5 PVDF - CTFE
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Bl 3%, PEG 6000 i /0%l 20. 4%, Pluronic
F127 B e B0 B 00,220, 4%. 6%, 7F
60 ‘C R T DMAc #5520 8 h, 50 ‘CHE Wiyl )E
H145 KFL#E PVC thas g7 4E .

T T 22800 B ORI 22 M kel B #0515
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400 em " B Bl PR A 0 R T A9 AL 2 B R A T
51T

KB T eI (K- alpha X, 32[F Ther-
mo Fisher Scientific 2AFDFE 1 300~0 eV NUEfT o6 1E
4, FAE PVC BRESCPERT S B3R RCR fLF 4R, If
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1.3.6 BSA i1 5 F4H MLk B 2205k
YT MY FE AT 5 (66,5 kDa) 5
A H & E (BSA) )4 1 & (66. 46 kDa) A

P BT AT BSA AR AT FE RS
S B B A LA K GE 0 E CAniE 1 R
AT R BSA Eid . Beii] 1 g/L i) BSA ik
W FHE MR BE T (TU - 1810, o [ b 5 38 47 38
FAASC &S A7 BR 2 =) I3 BSA 3% 4o Wi F st i 7
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Fig. 2 Cell rejection test device
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IRV TR 3 WAEHF . AKX (DO
URAGFR I 138 R O 5
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Fig. 3 ATR-FTIR diagram of PVC membrane
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Fig. 4 C 1s energy spectrum of PVC original and modified membranes
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P i vie JiE 5 TE A G, a3 LA b 3 B ] A A T e
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Fig. 5 Reaction mechanism between PVC and meglumine at 60 C
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Fig. 6 Relationship between water contact angle and
maximum pore size of meglumine modified PVC

membrane and meglumine concentration
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Je P, PVC 557 H R A U B A I 3R 6
— P AT R B W) TEAREE A AR v bk
THGS AR SR, SRR AR

P 7 AN [ e B2 A4 4 P g v PVC A 7K
A BSA iF iR A2 4. m P 7 A, PVC R
JKGH R BSA 37 3 3 1 A2t e — B, AR RE A 4
JHevte FEE KT B ey KGH B R BSA & R A2 AL S
RS A 5. PVC R i K AL7 ﬂijt R 7K
T AT BSA I o A B . 24 A R o i
3%}, PVC Y e KALAR IR R B K. o0 0. 25 pm,
R A 3 7K 58 B dRe 85, O 3050 L/ (m”* « h « MPa).,
15 BSA i it AT BAR . R 5200 T LAAS SCHE L

fit 3% #¢ Pluronic F127 REFLA, #E—2E ki KL
12 PVC L H 7 .
60
. 3000f &= kit Pels
§ > 500l BSA it % i\v
" Hao =
= 2000t - <
i 1500} ‘ § N tg
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= 1000} \ 120 =<
uiéﬂ N A
2 500f 410
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Fig. 7 Relationship between water flux, permeability of
meglumine modified PVC membrane and meglumine
concentration
2.2 Pluronic F127 F#F =X PVC th =
BERY S

[l 8 2y Pluronic F127 # it PVC R AAL

2z, B/ 9 S Pluronic F127 ¥shn& X PVC &
7J<1_£$ﬂ BSA & id F .

S YRR

0.5
04} / /
E T
2 03¢ v
«
% 02f /
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A V4 V) Vi

0 2 4 6
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Fig. 8 Relationship between maximum pore size of

PVC membrane and Pluronic F127 additive amount
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Fig. 9 Relationship between water flux and permeability
of BSA of PVC membrane and Pluronic F127 additive amount

A 8 AT 1 . Bifi %5 85 B W P Pluronic F127 3

eS|

Jns py¥g N, PVC RS e R ALAR S 38 5 10N 4
s Pluronic F127 W58 4340k 4 %ot , PVC B
ARG I K, N 0. 46 pm. [F R 3% K P Pluronic
F127 By ARRAR T 85 B A R rh 3 ) 2= e Fa e
PE RT3 700 5 1 B 52 R U AL
RS B AR N Pluronic F127, BEFLE %32
S FLARTF AN, KL 9 B PVC R 7K 38 5
F BSA i b RARb AT AR a3 5 e R ALAR—
ol B e e BB . 43N Pluronic
F127 B8 4%, PVC IR i KL R K
B 7K & F1 BSA i 3 R 38 B 5 KL 435 8 6430
L/(m’ « h « MPa) 1 95 % , 15 J R AH bR R 2 5.
K 10 & PVC K SEM ZE4E, K 11 & Pluronic
F127 B findetxt PVC BRMTAL5E BRI 24 R (14520,

o — . s N sl

N[l Pluronic F127 B 44F T # ik PVC IR SEM 5]

Fig. 10 SEM image of meglumine modified PVC membrane with different Pluronic F127 additive amount
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Fig. 11  Relationship between tensile strength and elongation
at break of PVC and Pluronic F127 additive amount

A & 10 iy SEM 218 & 0] %1, Fi & Pluronic
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PERE Y 2 L LA 5B KIS W/ AL 10 By SEM
W TR 1437 BT AS 1 PVC P B 380 52 S X R 25 44
H 8 RFLZFLZ Pk Bk 20 B E A AL 470 Plu-
ronic F127 ({58 50k 4201}, PVC B s ) ¢
T FLANFEARFLEL K s B0 3833 M Rk B IR X 57K
IR A H— 2 (& 9). R , 22 1w LA 8 R AL
B 2, DAL AR R, F 30 PVC U 45 14 A8
FRBRAA 5 PRI I R U 500 5 R DBy 4 i 3 R R 1
9 AT%, 24 Pluronic F127 44k 4% A, 11
BSA iR K 95 %, A i KL E A fF A &
H R AT B IR 4 B FLAR R, DR A ‘B P4k e i
Jin Pluronic F127 %S, Jbish PVC A Wr 24 588 i
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&1 a5 Bk

Table 1 Comparison of membrane separation properties

s Rl JkiBE/(Lem 2« BSABE AHEHE
f/pm  h7'eMPa ) iR/ Y% BFE/%
PVC JEfE  0.11 980 17 100
PVC 438 0. 46 6 430 95 100

M2 1 AlA1, 5 PVC JEBEAH ., PVC e i
AGE M 980 L/(m® « h » MPa) #2555 6 430 L/
(m? « h » MPa),BSA i R M 17 %4255 95%,
AR R 100%0, 38 PVC stk AN H B
BVERELS T LR 04 B MR RR A 5. DRI, XY
R4 %0h 3%, Pluronic F127 R0 i4 i &4
Hoh AYomt, PVC Bt A e K ALK 0. 46 pm, AN
(ELRE 2 T2 ALY 8 A i ELRE S A 3k
TR B 20 M 2 o, SR R 4 A IS 1 P RD A0 i 4
(1) 53 5.
2.3.2 PVC MBS Ytk pE

PL 1 g/L (% BSA #CA #ERHA R PVC
JE AT PVC 28 540 15 B gl sk &2 R, L2 SR
K 12 . IR A5, PVC 5 IR b Bk 52 R i

1.0 = PVCEHIEHE
—e— PVC JEifi

° 0.8 l\\-\-\-
Ei(- 0.6} -\.\\'\‘-k.
K
B 04
=

0.2

0 1 1 1 1 1
0 20 40 60 80 100

B} [a] /min

B 12 PVC JSUBEAEE F 570 8 R i ik A R
Fig. 12 Flux recovery rate of PVC original membrane

and protein separation membrane
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BSA i 2 ZRANGH MR EE 3, R OL R 098 & P
EH T EvEfe, 5 PVC BEREAH L, PVC 8 H i
B R KT R R LA B BT et
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Preparation of hydrophilic and large pore size polyvinyl
chloride hollow fiber protein separation membrane
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Abstract: Hydrophilic polyvinyl chloride (PVC) hollow fiber membranes were prepared by non-solvent-
initiated phase separation (NIPS) using polyvinyl chloride (PVC) as the membrane material and the
polyhydroxy-amino compound meglumine was added to the casting solution, and the amino— NH; group of
putrescine undergoes nucleophilic substitution reaction with the reactive site of C — Cl bond on the
polyvinyl chloride (PVC) molecular chain. Investigations of the relationship between meglumine
concentrations and PVC membrane hydrophilicity demonstrated that the hydrophilicity and water flux of
the PVC membranes rose with increasing meglumine concentrations. On this basis, the hydrophilic
amphiphilic polymer Pluronic F127 was added as a pore-forming agent, and large pore size PVC hollow
fiber membranes were prepared by the NIPS method. The effect of the addition of Pluronic F127 on the
pore size of PVC membranes showed that when the addition of Pluronic F127 increased, the maximum pore
size of PVC membrane began to increase and then decreased up to 0. 46 pm, at which time the water flux
was 6 430 L/(m? « h » MPa), the BSA permeability and the cell rejection was 95% and 100% respectively,
and the flux recovery of hydrophilic large pore size poly (vinyl chloride) hollow fiber membranes was
increased compared to the original membranes.

Key words: polyvinyl chloride; hydrophilic modification; non-solvent induced phase separation; protein

separation



