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Preparation and properties of SiO, hybrid PVDF-g-PSSA ion
exchange membrane

WANG Lei, KONG Mengxiao, LI Chen, WANG Xudong . ZHANG Quan
(School of Environmental & Municipal Engineering, Xi'an Univ. of Arch. & Tech., Xi'an 710055, China)

Abstract: In this investigation, benzoyl peroxide (BPO) was used as an initiator, concurrently, silica (SiO,) was
doped on the molecular chain of the polyvinylidene fluoride (PVDF) coupled with sodium styrene sulfonate(SSS).
After that, the composite proton exchange membrane (PVDF/xSiO,-g-PSSA) could be obtained. Chemistry
constitution, crystal morphology and antipollution were analyzed by fourier transform infrared spectrophotometer
(FT-IR), x-ray diffractometer (XRD) and quartz crystal microbalance (QCM-D). At the same time, the effects of
different SiO, concentration on the hydrophily and conductivity of membrane were investigated. The results showed
that the hydrophilic property could be significantly improved and conductivity fell slightly by adding SiO,. The
QCM-D tests show that adding SiO, decreased adsorption quantity of pollutants on the surface of membrane and

improved antipollution, which presented a potential favorable application in the fuel cell.

Key words:ion exchange membrane; QCM-D; hydrophilic property; SiO, ; anti-fouling
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2.1 EfEHBFEIK
2. 1.1 ZEKPER

1R, SRR IR R AR h £
iR I W 5 PVDF/0% SiO,-g-PSSA. PVDF/0.5%
Si0,-g-PSSA. PVDF/1.0% SiO,-g-PSSA, PVDF/
1.5% SiO,-g-PSSA, PVDF/2.0% SiO,-g-PSSA,
PVDE/2. 5%Si0,-g-PSSA [ 3 il £ 4> %1k 79. 52°,
75.63°, 70.78°, 65.43°, 60.01°, 56.48%; & /K&K
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35.7%. 36.5%; WM ESH K 7.6%., 8.0%.,
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Tab.1 Water contact angle, swelling rate and moisture
content change curve of membranes with

different content of SiO, membrane

SiO,
_ 0.0 0.5 1.0 1.5 2.0 2.5
s/ %
b f/° 79.52 75.63 70.78 65.43 60.01 56.48

EKRE/Y% 24.0
WE/% 7.6 8.0
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J& . PVDF it K ¥ & %Y. N Sio, &, f#f
PVDF i) K3 T k. X5 PVDF/2%
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JER LB RE R 2% . oA SIO, s KEA R, R
H SIO, MR E ER S KRR KA, K> &
B AR ERE, LS SiO, SR8,
PV 28 S I el A A R 3
2.1.2 WSRHNSN

LA 5 2R 2 T A O R L Y 2 R R
) —ANEEER, EZENE KR, RTES%
FHERZN . £ 2450 T AN SO, FRMNET
Tl 25" FHERE T RKPHS X o 193840 ih £
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27.9 30.19 32.3 35.7 36.5

8.58 9.12 9.87 10.03
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Tab. 2 Proton conductivity of membranes with different

content of SiO,
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MR e v . FB, B AN T S
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2.2 OHNERR
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P g, H MR KZEM .1 168 ecm™ '
1651 em "X F-SO, FF . SO 8y 45 9% 3
MRS s 3 305 em R AR AL M 5K ARG BT
AR O-H A 27 3% 3 i g i, ROk R A3 S
PVDF 4 785 L 5I N BETRAR ZE A 5K . X vT LA
WEHH SSS jlTh M2 A% ] PVDF & 48 | . AR
RN LLEH PVDE/1. 0% Si0,-g-PSSA J& i) U5
Fih PVDF-g-PSSA JEisg, #F— it A A Sio,
B, PVDEF/1.0%SiO,-g-PSSA Ji 5 PVDF-g-
PSSA BEAHE . 3R KA B A Rk 3 .

3201 4

M%WW

3305 b

4.60 4.30 4.188 3.76 3.60 3.35

1651

X X L1168
3500 3000 2500 2000 1500 1000 500
W em™

1 PVDF-g-PSSA f& (a)#1 PVDF/1. 0%Si0,-g-PSSA
AR () B 25 1
Fig. 1 The FT-TRspectra of the PVDF-g-PSSA membrane(a)
and PVDF/1. 0%Si0,-g-PSSA membrane(b)
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I A K AW R, SR SO, i f K
R T o PVDF @ RIS . FEETLLE B,
PVDEF/1. 0% Si0,-g-PSSA & fl PVDF-g-PSSA Jj&
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PVDF-g-PSSA
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it f2 0 /(%)
B2 XRD 75 E
Fig. 2 XRD diffraction patterns

2.4 QCM-D W& #hr

i I 3 T BSA 1 W Bt ik R DL Kb R AR 4k
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5 3 THT AR L PR

PVDF/Si0,-g-PSSA

OV DF—o—PSS,
20t PVDF-g-PSSA

750 1000 1250 1500
Time/s

0 250 500

B3 PRERE R BSA T QCM-D 37 %
(AF) 2= 4L i 2%
Fig. 3 The surface of membrane in the process of

adsorption of BSA QCM-D frequency(AF) curve

M 3 HafLLE H. PVDE/1. 0% SiO,-g-PSSA
JEAH L PVDF-g-PSSA i, SR M —21.3 Hz FRE
F|—14.1 Hz, BERPUTG GetEEon . Xl T
BN B KV B 44 K ks SiO, JG P2k & EM . 18
JEFREIE % 7 KAGZ, 0T LA S8 1k 75 4% BSA
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