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EFFECT OF GRAFTING YIELD ON GATING CHARACTERISTICS
OF THERMO-RESPONSIVE GATING MEMBRANES

LI Yan, CHU Liangyin, ZHU Jiahua, XIA Sulan, CHEN Wenmei, XIAO Xincai and QU Jianbo
(School of Chemical Engineering, Sichuan University, Chengdu 610065, Sichuan, China)

Abstract A series of thermo-responsive gating membranes, with a wide range of grafting yields, were
prepared by grafting poly ( N-isopropylacrylamide) (PNIPAM) onto porous polyvinylidene fluoride
(PVDF) membrane substrates with a plasma-induced pore-filling polymerization method. The effect of
grafting yield on gating characteristics of thermo-responsive gating membranes was investigated
systematically. The results showed that the grafting yield heavily affected water flux, responsiveness
coefficient and thermo-responsive gating factor of membrane pore size. When the grafting yield was smaller
than 2. 81%, both responsiveness coefficient and thermo-responsive gating factor of pore size increased
with increasing grafting yield; however, when the grafting yield was higher than 6.38%, both
responsiveness coefficient and thermo-responsive gating factor of membrane pore size were always equal to
1, i.e., no gating characteristics existed. In order to obtain a satisfactory gating property of the

membrane, the grafting yield must be kept in a proper range.
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Fig.1 Plasma-induced pore-filling

graft polymerization apparatus
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Fig. 2 IR spectra of PVDF membranes
a—ungrafted; b—PNIPAM-grafted
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Table 1 Code and relative grafting yield of some
PNIPAM-g-PVDF gating membranes

Experimental parameters

Membrane NIPAM concentration Grafting
code Argon Elasrna h monomer Qrafting yield/ %
powert/ W solution/ % (mass) time/min
P24 10 3 60 0.19
P5 30 1 120 0.79
P9 30 1 240 0. 80
P12 20 3 60 2.81
P4 30 3 60 6. 38
P3 30 3 120 14. 03
P2 30 3 180 14. 95

(D Plasma treatment time=60 s.
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(b) PNIPAM-g-PVDF membrane
with grafting yield of 6. 38%

(¢c) PNIPAM-g-PVDF membrane
with grafting yield of 14. 03%

Fig. 3 SEM micrographs of cross-sections
of PVDF membranes
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Fig. 4 Thermo-responsive characteristics of
water flux of PNIPAM-g-PVDF membranes
with different grafting yields
(PO: ungrafted PVDF membrane; P24, P9, P5, P12,
P2, P3 and P4 are those membranes listed in Table 1)
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Fig. 5 Effect of grafting yield on the
thermo-responsive gating characteristics

of PNIPAM-g-PVDF membranes
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