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1)Reaction solution; 2YMembrane;
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Topside photografting
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1)Membrane; 2)Reaction solution;
3)Support

Backside adsoprtion photografting

Fig. 1 Schematics of photografting polymerization
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Fig. 2 The chemistry of photografting and different effect
1)PET substrate; 2)Membrane pore; 3)Surface free radicals; 4) Grafted polymer chains
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BHE 3 AL &T,0.4 ym M 5 pm BEEFIRHE

Fig. 3 Surface and section SEM images of blank membranes
The membrane pore size is 5 pm (a,b};0.4 pm (c,d),1.5 pm {e,f).
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Fig. 4 Schematics of different pore shapes

10 pm

Fig. 5 1.5 pm PAA grafied membrane
Simultaneous topside method, degree of grafting ( D, ) =
0.77%
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Fig. 6 5 ypm PAA grafied membrane
Simultaneous topside method, D, = 16.1%
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Fig. 7 5 pm membrane grafied PAA ( Sequential topside

method)
The crosslinker is 0.5 mol% of monomer; Dg is 5.28% .
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Fig. 8 Relationship of contaet angle and concentration
of acrylic acid
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Fig. 9 5 pm AA-grafted membrane with simultancous backside
adsorption method
The crosslinker is 2 mol% of monomer, B, =1.95%

Fig. 10 5 pm AM-grafted

brane with seq

tial backside ad

ion method

(a) and (b) have a same D, of 1.29% ; (c) and {d) have a D of 2.47%; crosshink agent is 2 mol% of monomer.
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SEM INVESTIGATION OF PHOTOGRAFTING POLYMERIZATION
ON PET NUCLEOPORE MEMBRANES

YANG Biao' YANG Wantai’
(' Department of Meaterial Science & Engineering , Beijing Technology & Business University , Beijing 100037)
(? College of Material Science & Engineering , Beijing University of Chemical Technology . Beijing 100029)

Abstract The photografl polymerization on porous substrate, poly ( ethylene terephthalate) (PET) nucleopore
membranes, was investigated by directly observing the configuration under SEM . The result of photografting strongly
depends on the grafting methods and the nature of subsirate membranes, such as pore size and pore shape, and
different membrane configurations were obtained, for instance , decreasing pore size, pore-covering and pore-filling. To
topside method, a standard straight pore shape is adverse to grafting inside pores, especially to small pore size
membranes (0.4 pm),and it lends lo give a pore-covering effect i.e.gmft mainly oecurs on the membrane surface
rather than inside the membrane pores. The cone-shaped pores have much effective grafiing area and are more easily
filled than straight pores. To large pore size membrane (5 pm) , crosslink agent is necessary to form a thick graft layer
on the pore wall. A new backside adsorption method was applied in which the reaction solution was adsorbed into
pores from the membrane backside owing to the capillarity and grafting polymerization was restricted inside pores. It
is suitable for the synthesis of small pore diameter pore-filling membrane without changing the membrane surface
characters, such as the photograft pore-filling modification of ultrafiltration membrane . Membrane pore size could be
adjusted via selecting correct photografting technique and grafting degree ( I,) . With the increase of grafting degree,
the pore size and water flux of grafied membranes are decreased. The results of photograft polymerization on
nucleopore membranes, a model of ideal membrane, provide valuable information for the photografting modification of
other membranes.

Key words Photografiing, Backside adsorption, Pore-covering, Photografting modification, Nucleopore membrane



