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Scheme 1  Synthesis of P(MMA-6-OFPA) in water dispersion system

Table 1
catalyzed and initiated by CuBr/CuBr,/phen/EBiB*

Synthesis of P { MMA-5-OFPA) in water dispersion system

Table 2
catalyzed and initiated by CuCl/phen/EBiB*

Synthesis of P( MMA-b-OFPA) in waler dispersion system

Time Cony.

Time Conv.

h sample M, M, e MM, N Sample M. Moo MM,
No Sample h) () Lk LGP o Sample () () " P
1 PMMA-Br 2 90 16920° 27200 1.35 1 PMMA-Br(Cl) 2 9l 17100° 25600 1.45
2> P(MMA-5-0FPA) 4 65 25100° 41300 1.87 . .
2* P(MMA-b-OFPA) 3 82 317107 106600 2.40
86 332507 86600 2.00

*CuBr: CuBr, : phen: EBIiB = 1:0.5:3: 1 { molar ratio) ; Water = 10 mL;
MMA = t4.1 wi% (based on water); OFPA = 14.9 wt% { based on
water)} ;SIS = OBS = | wt% (based on water); T =257

YOFPA was added after 2 h and the reaction Lime was the overall reaction
time of the two reaction steps. The value of monomer conversion was
measured for two monomers (i. e. MMA and OFPA) added in the
syslem .

“ M, 4= Wy x Conv./[ EBiB ], , Wyy, is the initial weight of MM4

M, b= Woys + Wopra) % Conv. /[ EBiB s, Wogpy is the initial weight
of OFPA
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*CuCl: phen: EBiB = 1:2: 1 (molar ratio) : water = 10 mL; MMA = 14.1
wi% (based on water); OFPA = 14.9 wi% ( based on water); SLS =
OBS = | wt% (based on water}; T=25C

OFPA was added after 2 h and the reaction time was the overall reaction
time of the two reaction steps. The value of monomer conversion was
measured for two monomers { i. e. MMA and OFPA) added in the
syslem.

© M, = Wy x Conv /[ EBiBly, W is the initial weight of MMA

YUMo = { Wans + Wosea ) % Conv_ /[ EBiBlo . Wy, is the initial weight

of OFPA
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Fig. 1 The GPC curves of PMMA-Br macroinitiator and
P{MMA-6-OFPA}
a) No.l in Table 1; b) ¢} No.2 in Table 1
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Fig. 2 'H-NMR spectrum of P{MMA-5-OFPA)
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Fig. 3 Water contact angle on the surface of PMMA films
with adding different amounts of P{MMA-3-OFPA)
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SYNTHESIS AND CHARACTERIZATION OF FLUORINE-CONTAINING BLOCK
COPOLYMER COMPOSED OF MMA AND OFPA IN WATER DISPERSION SYSTEM

ZHANG Bin, ZHANG Zhaobin, WAN Xiaclong, HU Chunpu, YING Shengkang
( Laboratory of Living Polvmerization, East China University of Science and Technology , Shanghai  200237)

Abstract Block copolymerization of methyl methacrylate(MMA) ms and 2,2, 3, 3, 4,4, 5, 5-octafluoropentyl
acrylate( OFPA) was conducted at 25°C in water dispersion system catalyzed and initiated by CuBr/CuBr, /1, 10-
phenanthroline( phen }/ethyl 2-bromeisobutyrate ( EBiB) or CuCl/phen/EBiB in the presence of sodium lauryl
sulfonate and sodium perfluorononenyloxyl benzene sulfonate. The resuits of GPC and 'H-NMR characterization
demonstrated that a fluorine-containing block copolymer composed of MMA and OFPA was successfully synthesized
in such a water dispersion system. The water-resistance performance of the PMMA film surface was greatly improved
when only 2 wt% { based on PMMA) of the resulted fluorine-containing block copolymer was employed as the film
surface enhance agent.

Key words Atom transfer radical polymerization, Water dispersion system, Methyl methacrylate, 2,2,3,3,4,4,
5,5-Octafluoropentyl acrylate, Fluorine-containing block copolymer



