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Fig. 1 The schematics of photografting device
a) High pressure wercury lamp; b} Quartz glass;

¢} Membrane; d) Holder; e) Reaction solution
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Fig. 2 The chemistry of graft polymerization on PET nucleopore membranes with BP as initiator
a) PET nucleopore membrane; b) Surface free radical; ¢) Grafied PAA brushes; d) Membrane surface; e) Pore wall
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Fig. 3 Influencing factors in graft polymerization (0.4 pm
membrane )
a) Ds versus reaction time; b ) I}, versus monomer

cancentration ; c)Ds versus initiator concentration
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Fig. 4 The SEM images of 0.4 pm nucleopore membranes

Fig. 5 The pH value cffect of the 0.4 pm grafted
membrane with a D, of 2.95%
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Fig. 6 The relationship of flux and grafting degroc ( pore size
is 0.4 pm)

The curves are flux ratios (8) Jouz2.0fJon-683 (b} Ju-2.0f
Joand (¢} Juy = 6.8/Jy, where J; ie the flux of blank
membrane in neutral condition {pH = 6.8), Jy = 6.8 and
Jen = 2.0 are the flux of grafted membrane in neutral and

acidic solution, respectively.
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Fig. 7 The model of the PAA grafted nucleopore
membrane as a pH switch
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a) 0.2 pm blank membrane in dry state

d) 0.4 um hlank membrane in diy state

b} 0.2 pm grafied membrane in nevtral water
(pH=6.8, D, =1.06%)

e) 0.4 ym grafted membrane in neutral water
(pH=6.8,D,=2.95%)
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¢) 0.2 um grafied membrane in acidic water
(pH=2.0, D, = 1.06%)

1

f) 0.4 ym grafted membrane in acidic water
(pH=2.0,D,=2.95%)

Fig. 8 The AFM images of nucleopore membrane
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NEW pH-SWITCH NUCLEOPORE MEMBRANES PREPARED BY PHOTOGRAFTING

YANG Biao, YANG Wantai
( Key Laboratory of Science & Technology of Controllable Chemical Reactions , Minisry of Education.,
Department of Polymer Science , Beijing University of Chemical Technology , Beiji 1000293

Abstract PET nucleopore membranes with pH value effect were prepared by surface photografting polyacrylic acid
with BP as initiator. The grafting degree D, increased with the rise of monomer concentration and prolongation of
irradiation lime. With the increase of initiator concentration, the grafling degree has a maximum, which results from
the counterbalance between initiating species and self-screening of BP in the reaction solution. Membranes were
characterized with XPS, SEM and AFM analysis. The grafted PAA brushes are mainly located on the top surface of
the membrane exposed to UV imadiation. No grafting was observed on the back surface and inside the membrane
pores. The graft chains around the membrane pores have pore-covering effect. The filtration properties of the
membranes are regulated by volume change of the graft brushes that comes from the response to external stimulation
of pH value. At low D_, the permeability of the membranes becomes high as compared to that of the original
ungrafted ones because of the improvement in membrane hydrophilicity, but it is not dependent on the pH value of
feed solutions . With the increase of D, ,the grafted membrane may act as a pH value . When the pH value varies from
4 to 2, the flux has a leap.The ratio of flux in acidic solution to that in neutral solution rises with the increase of D,
and can be adjusted by controlling P, values.

Key words pH switch membrane, Pore-covering, Photografting, Surface medification, Nucleopore membrane



