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Scheme 1 Synthesis and preparation of fluorinated block copolymer and sulphonated block copolymer
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Table 1 Characterization of PSFs*

Conversion

L C
Samples of FNEMA . » M iM, St, FNEMAS
(%) {(x107*)(x107%)
PSF-1 93 1.15 1.26 1.28 S, FNEMA,
PSF-2 83 1.61 2.85 1.21 Sty FNEMA;
PSF-3 86 2.01 3.24 1.22 Sty FNEMA,

* Synthetic conditions: 7 = 100°C, ¢ =24 b, [PS-Br] : [CuBr]: [bpy] =
1:5:14,[PS-Br] = 2.56 x 10 *mol/L; [FNEMA]=1.84x 107%,4.53
% 10~ and 6.51 x 10~ 2mol/L for PSF-1,PSF-2 and PSF-3, respectively
The values of M, cpc and polydispersity for PS-Br are 7800 and 1.16,
respectively.

"M, .= [M],/[1], x 560 x conversion + M, psp:

“The values of x and y were designated as the polymerization degrees of 5t
unit and FNEMA unit, respectively, calculated from the results of GPC

measurement .

Table 2 The sulphonation levels and electrical conductivity for PSSFs

Sulphonation level (%) Electrical

Samples" Designated Experimental conduetivity
value value” {ps/em)
PSSF-1-31 30 30.9 26
PSSF-1-50 50 49.5 39
PSSF-1-66 70 66.0 48
PSSF-2-56 50 35.6 40
PSSF-3-54 50 53.9 40

* PSSF-1-31, PSSF-1-50 and PSSF-1-66 were sulphonated from PSF-1.
PSSF-2-56 and PSSF-3-54 were sulphonated from PSF-2 and PSF-3,
respectively . )

b The experimental values were tested by the titration method using 0.1

mol/L. NaOH solution.
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Fig. 1 Reduced viscosities versus concentrations for PSF-1

and PSSF-1s in N-methylprrolidone at 25°C
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Fig. 2 Surface tension of PSSFs in N-methylprrolidone with

different concentrations at 25°C
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Fig. 3 Surface tension of PSSFs in water at 25°C
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SOLUTION PERFORMANCE AND APPLICATION OF WELL-DEFINED
FLUORINATED BLOCK COPOLYMERS CONTAINING SULFONIC GROUPS

WANG Feng, LI Hong, ZHANG Zhaobin, HU Chunpu, Wu Shusen
( School qf Materials Science and Engineering, East China University of Science & Technology , Shanghai  200237)

Abstract A series of well-defined fuorinated block copolymers with sulfonic groups P{SSt-5-FNEMA) ( PSSF)
were synthesized by atom transfer radical polymerization( ATRP), followed by sulfonation reaction of polystyrene
blecks in these block copolymers. The unique selution properties of these block copolymers were studied by viscosity
and surface tension measurements. The experimental results showed that the fluorinated block copolymers exhibited
higher surface activity in N-methyl pyrrolidone solutions than in aqueous solutions . Interestingly , the surface tensions
of aqueous solutions for sodium salt systems are nearly the same, resulting from the aggregation behavior of sodium
salts of PSSF in water. The morphologies of these block copolymers in organic solvents and water were further
observed by TEM and "H-NMR. It was found that PSSF had a core-shell structure in aqueous solutions, but had a
micelle structure in N-methyl pyrrolidone solutions. Furthermore, poly { urethaneurea-acrylate } ( PUA) aqueous
dispersions were modified by adding a small amount of PSSF. It was found that the water absorption ratio of the
modified PUA films dropped appreciably from 10 wt% to 4 wt% because of the addition of PSSF.

Key words Fluorinated block copolymer, Solution Performance, Morphologies, Polyurethane



