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Abstract: Polyviny lidene fluoride (PVDF) microporous membrane was prepared using PVDF as raw material and dimethy | phthalate as
diluents through thermally induced phase separation (TIPS) method. The properties and thermodynamic features of PVDF microporous
membrane were characterized by scanning electron microscope (SEM), differential scanning calorimetry (DSC) and tensile strength test. The
results indicated that DMP had an excellent compatibility with P\VVDF. When the DMP contents increased from 50% to 80%, the pure water flux
and the porosity of PVVDF microporous membrane improved from 65-1/(m? +) and 34% to 230 L/(n? h) and 77%. While the breaking tensile
strength and breaking elongation of the microporous membrane decreased gradually along with the increase of DMP content. Moreover, the
pure water flux of PVDF membrane improved by 3~4 times in dealing with organic solvents. M eanwhile, thermodynamic study showed that
with the DMP contents increased, PVDF crystal grain. became more and more fuzzy and the cavity between spherocrystal became bigger, and
the spherocrystal size presented adescendant tendency:
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Fig.1 Effect of DMPcontent on the porosity and the pure water
flux of PVYDF microporous membrane

W7 7 F DMP &0 PVDF JRFLERA LLR K
AR, 5R K 1. WE 1R UE, BEE
DMP Z & BT, PVDF R HFL R LA KE AR R
P YR BTS2y DMP &0y 50%
9. 34%F1 65 LAm? h) EF+E] DMP &4 80%fH (1)
77%0LA M 230 LA h), RS AIER T 135% LA K
254%. IXJE[K N DMP & & R, 454 PVDF & &
BN, AE1SA BRI R, 7E 20 CHRIBR KT T,
B VA IR0 AH A A AL R S, ] ISPV 7 R
FHBEAT AR AR I 25 RN TR & WA 21 0 ekl BE 1T 32
BH: AHEE, RRPRRS SR, TREYRERK
JEE Bk )N, R AH A AR AR HERR 32 31 FRRE St 5
/N IWEZRKRE : % DMP & &1 T, PVDF
73T RO H bbb, RIS m AN, PR i
AR, AZIRIAI RS OK, 1) HARS A A AR,
BT AL IR R B AR I BT a3

2.3 DMP &&xf PVDF #L oY 3l 7 A oy

KA PVDF & Bl sl Ik, #25 mafE 1)
gitfveRe. SEANE, BRI E K RE S mES
W) Shih AR & s %, BRI, A
PVDF )& ik £ 1 20%% 50% )5 2 BX il B
2 B ALEAN [ 0 $0 1) DMP F &350 1 il B ) PVDF
Tl FL BB Wi 1 e . Jl WRER LEA, REEE
b 2a RS ST AR B T AEXTAR M, 2



M EmBHL

Modern Food Science and Technology

2013, Wol.29, No.11

R B SRS, L ERINEE R )Z,
TENERIALE F. 24 DMP &8 ETHE, BREAEE
T, BREFRCHBIZETAR /N . 24 DMP [R5
$053 HIA 60% LA K2 70%F , 45 s 0T T 47 76 2
IERIRGE #, BRRLANMBELES S, By, 727
TSR, SEMHE (W 5, TIA1Y DMP i &
I EN T0%, TR AR RAE LA N IR A B T I
(1 A& BEI-VBAE Y B, PR B —D [ 2 4 i 2R B, VR
EVER SR AT BV R BE VTR AT,

L L 1945 e B, BRED AT A T -V 2
5, BRI —L AL IR TR, 1R B K
Z ] AR LR BRI 20 2RO R AERR . b4, A 2
AL, B DMP G2, BREZ MG GE N
M, AR R, 10 RN TEAR A A 425 1id 72
W, BEE R AN A K Rl B R I SRR R

M DMP & & At (A RIRRE R R, T Aok 7
(1) & ARSI T, kg A TR, BR AR
ShA AR MR, MR ZERUE S, Bk (LI
WA SO th4h, DMP SR 1R, PVDF i
Gy RATRER, TERUBSS , LG5 Fr it sk 4544 2 1A) (1)
SEA ok EL R R 5

2 7N[E] DMP FRE 2% PVDF R FLARAYMATE SEM
Fig.2 SEM images of cross-sectional structures of PVDF

microporous membrane with different DMP contents
7E: a60%DMP (x2000), b-60% DMP (x5000), c-70%
DMP (x2000), d-70% DMP (x5000), e-80% DMP (x2000),
f-80% DMP (x5000).

24 DMP &8 xf PVDF RUILIE Jy 14 s b9 %

oy

161 143

1 40

14} -

o —— [ L 135
S b =W 130 =
- .-
= 135 =
= 20 7
W sF 15 2
IU .="-\.

s .

5

4 . \ ; 0

40 a0 &0 T &0 o

DMPE L%
3 DMP ZEXJHR N F 14 RERIRIT
Fig.3 Effect of DMP content on the mechanical properties of
PVDF microporous membrane

DMP-PVDF —JGi& Wik R, #ikesf DMP &
TS 1K) PVDR T LI W o DL R W A 22
2N LI 3. MBI 3HETLAE Y, B4 DMP S
ETb, PVDF Gl LI IR A 28 DL S W i 2R /2
BT IR, I SN DMP i 50%HTT) 14.7
MPa Fil. 42%/N 5| DMP &5 80%IH ) 5.5 MPa
PABe 19%, i H. 25 DMP H TR 70 407E 60% 22 80%7 5
I, SR AT AR PR Lo B B T 60% IS
Mo XREFNHEE DMP & &) FA, PVDF MRKEE K
HRAG, PRI AESS R MR BR A 2 8] 2 SRS B 2 1
FE7¥) DMP, IR S5H 2AF s, BERS RIS RO,
WA R DL AR B B AR R, TS DMP
TR B, RN PVDF & R4 it 2
iR BRI M S BORGBRAIG, PRS0 B 2 B T B
FH B A TR -

2.5 )5 AL 3t PVDF RUILAE £k 38 2 8 %o

160
140
Z 120 H#:q:h;_—;—;—i—_;:;
f 100 - —— 2K
‘_' w0 - —I—H’.J-;Iﬂ'?:
i; —a—MallH
: il - —w— i
-,
oFEE—r— 3 3
20
U i 't 1 1 J
{ 20 4 &l 20 L]

B ] f man
4 FETFRALIE S FERT K iE8 2 B S0
Fig.4 Effect of different pretreatmentson the pure water flux of

PVDF microporous membrane

2678



M EmBHL

Modern Food Science and Technology

2013, Vol.29, No.11

NAE RS VERE AR BRI, R TASRTA TR
BT TR A3 . B3 B 43 B2 E] NaOH (0.1
mol/L). SARE. KIFWRLL K& A 4bFE 24 h, FEY
i TKEENE, 4558 4. WK 4 sRRgtgsE,
ANRVERUG IS BRI, Kl BRI KER, @
i O R, FoKiEERR, THAES AR
DA B S TR e A B 2 S I, KB B T iE T
NaOH 7 A4l Kis A BAS 2 . Bk, A
R, WA HEEFIRIE AR R, HoKE R
PETF 3~4 %, X FT R LRI TR 5
T I PGSR T I, LA R R R
K, MR T TSR, 55 EREE T
B, M5 EFLBR T B, AR IR KT BE,
M HLIE AR, h GEBS AR I Huks LA 1)
Ko B R, (RN A LIRS T, e I 1
fe, X AgE PR Wang 25081 58 45 10 ).

2.6 DMP-PVDF {4 % # # 248 &

108 r
104
100
96
Bl
= 92
S8+ s
*- i dhi
841 —m— 2
8 1 A. ' -4 ~
Ol(l 20 30 4 50 60
PVDF Hifitsr 40/ %

5 DMP-PVDF =tk ZHHE
Fig.5 The thermodynamic phase diagram of DMP-PVDF
binary system

DMP-PVDF  —Jui& Wik 5 i34 240 1 L ]
5. MEDYIREACERNE: B 45 s MR- 2R S 0k &
FHIERS), BfE PVDF & & 1 BT IRG YR RIS
s e SR o R PR Ty 24 PVDF [ P& 40 2 7
25% 22 30%¥L FEIIN , 47 7B M it 25 Omo AEHL TR 7>
HUNT O, A ALT SR b, RS &L N
ZI5f, DMP-PVDF JR& Wik ZRACAEM-BARM 731X
TEMLIAA AR T LRI Spinadol 7 BEALEE, Rt
A KRR AT iR, 7E Spinadol &L LAY, ZIR &

& F 25347 Spinadol 73 fif,  TZId REC 42 AR A%,
TEXG MR A UG — e A — LB IR 45
Mo EESEAIE On UL EI, TREWME R 27 4
W] - AR B8, A R E 8 e\ ol & Wik &
ZREEEAT, U TR S A A A T VR HY
AR BIBORPEAT ,  4n MR s R R b

2679

A, GRERHUG A BRI AEUIRE. SAh, i
Tk RAELTBH AN )5, Wl Ml
Binadol £k 111 ik N AR X, FE X I8z AR RAE i 5
EK B RGN TR G KBS ot BAE R
BRA, TZUR SV 2 A Ab 2 2R SRR, 2 18] 5
EREOAA, fELERERUR, I 7FLUIREE M.

3 g

PLARZE — HIER —H G (DMP) NFERER], R
ZJ& (PVDF) NJERL 8 SR &k, &
7 PVDF i fLIE. W55 7 %<, - 2000, DBP. DMP
SRR TR S PVDF BRI 6k H DMP
NEIERIRRER. 2455 55+ DMP Jii 23 2Lt 50%
HnE] 80%F, PVDRF fifL RS 4l /K & AL R 7
TN 135% A1 254% ; T FCWT EUHACE D) K i s
FEHR BT Ry FIEHLVAR Eehn 20 s 7
X AL AT JR, O ERESS LTt 3~4 fi%.
ISR RIS DMP & =AW L FH, PVDF &5
i AR AR 15 ER SR FABA 5 117 ELBR 2 R 2] AR 15
KGR, BRARIAIIEAT 456 WS Mg, BRen Rt
ST AN S, 24 DMP [R5 E0L ) 60%
PAK TO%HT, AR AEL, JLITTR P=A T LR 2 Bk
AREE A, T HL B (8] 5 A2 A8 43 B IR b B 5
TFAERUR B SRR, SERRRIERRL N T AR X 20, 1
#4320 PVDF ffUBE, S5 MR I T AEXAR M

B2 K

(11 EH o ek A 507 B HOR S B et i P].
i 543 85,2008,2:19-23
Wang Z B, Yang Z W, Xing X L, et al. Development and
application of membrane separation technology [J]. Joumal of
Filtration & Separation, 2008, 2: 19-23

[2]  Z=F A, L7, S0 PVDF/AIOs 2440 I il -5 1 Ak
RAE[J] A B TR 24 (8 20FH41R),2010,38(7): 112-
116
Li X L, Xiao K J, Guo S Y. Preparation and
characterization of hybrid PVDF/ALO3 membrane[J].
Journal of South China University of Technology (Natural
Science), 2010, 38(7):112-116

[3] SS Madaeni, S Zinadini, V Vatanpour. A new approach
toimprove antifouling property of PVDF membrane using in
situ polymerization of PAA functionalized TiO2nanoparticles
[J]. J. Membr. Sci., 2011, 380: 155-162

[4] HILEE EREEANTL SiO2 IR & AN MERERT 75 [J]. 30
A RHE,2009,25(2):168-171



M EmBHL

Modern Food Science and Technology

2013, Vol.29, No.11

[5]

[6]

[7]

(8]

(9]

[10]

[11]

Xiao K J, Lei M, Li F T. Preparation of mesoporous
membranes and its separating performance [J]. Modern
Food Science and Technology, 2009, 25 (2): 168-171

E Yuliwati, AF Ismail, T Matsuura, et al. Effect of modified
PVDF hollow fiber submerged ultrafiltration membrane for
refinery waste water treatment [J]. Desalination, 2011, 283:
214-220

B Deng, M Yu, X Yang, et al. Antifouling microfiltration
membranes prepared from acrylic acid or methacrylic acid
grafted poly (vinylidene fluoride) powder synthesized
viapre-irradiation induced graft polymerization [J]. J. Membr.
Sci, 2010, 350: 252-258

B AR Vi, 1k 7, T DS bk SR AR 9 £ M Tk LB 1) & g 2 7
JE [J]. Tolk 7K 4hFE 2006,2:5-9

Gu M H, Zhang J, Wang X L. Development of preparation
techniques for polyvinylidene fluoride (PVDF) microporous
membranes [J]. Industrial Water T reatment, 2006, 2: 5-9

D L Wang, K Li, W K Teo. Preparation and characterization
of polyvinylidene fluoride (PVDF) hollow fiber membranes
[J]. 3. Membr. Sci, 1999, 163: 211-220

AR A B 0 PRI S5 AT S 4 B 45 R A L
FLIELAR 78 3k 2 [0]. 0 T4 BHRL %5 T#2,2004,20(5):10-14
Cao J H, Zhu B K, Zuo D Y. Research development of
polymer microporous membrane prepared [J]. Polymeric
materials science & engineering, 2004, 20 (5): 10-14
Minghao Gu, Jun Zhang, Xiaolin Wang, et al. Formation of
poly (vinylidene fluoride) (PVDF) membranes via thermally
induced phase separation [J]. Desalination, 2006, 192:
160-167

Bong Jun Cha, Jung Mok Yang. Preparation of poly
hollow fiber membranes for

(vinylidene . fluoride)

[12]

[13]

[14]

[15]

[16]

[17]

microfiltration using modified TIPS process [J]. J. Membr.
Sci., 2007, 291 (1-2): 191-198.

AT 5 i £ A MBSV i R M 8] 2R R [3).46 T3 A e
2006, 12 (34): 83-88

Zhang J. The influencing factors of the polyvinylidene
fluoride membrane performance [J]. New chemical materials,
2006, 12 (34): 83-88

H AL F PP ORI 5 R R G P EIE X PAN/
PSU LR 5 i 22 1hi Bk PE[J]. 28] Tk, 2009,37(8): 70-73
Xiao K J, Guo D D. Surface modification of PAN/PSU
composite membranes by bromination ~and ‘acrylic acid
treatment induced by ultraviolet light [J]:~China plastics
industry, 2009, 37 (8): 70-73

e K7 F IDesh, S5 A S AR RS VA S S I M- T
IR RS LAR[]. =354k, 2002,5:566-571

Luo F, Zhang J, Wang X L, et al. Formation of hydrophilic
ethy lene-acry lic acid copoly mer microporous membranes via
thermally induced phase separation [J]. Acta Polymerica
Sinica, 2002, 5:566-571

WangD L, Li K, Ten W K. Porous PVDF asy mmetric hollow
fiber membranes prepared with the use of small molecular
additives [J]. J. Membr. Sci., 2000, 178: 13-23.

A E IRIES KRR GWIEL - T 6 REWiE
W5 5 A P BT (1 K R ) M. AL 5t B A A i
#,1995

A E Nesterov. Polymer physical chemistry handbook [M].
Beijing: China petrochemical press,1995

Zhen-Yu Cui, You-Yi Xu, Li-Ping Zhu, et al. Preparation of
PVDF-HFP microporous membranes via the thermally
induced phase Joumal of

separation process [J].

M acromolecular Science. Part B: Physics, 2009: 48

2680



