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Fig. | 'H-NMR spectrum of PSF-2

Table 1  Synthesis of macroinitiator ( PS-Br) and block capolymer(PSF) by ATRP at 110%€C*

Sample initiator Conversion{ % ) Mo M, sec M_IM,
PS-Br-1° 1-PEBr 81.8 5260 3760 1.20
PS-Br-2° 1-PEBr 74.4 7426 790 1.23
PSF-1* PS-Br-1 33.5 7753 7210 1.50
PSF-2¢ PS-Br-1 48.8 9577 9170 1.58
PSF-3° PS-Br-2 63.3 16912 15280 1.52
. l]fLCuBr]l[bpy] = 1:1:3, solvent: xylene, [PS-Br]/[ CuBr]/[bpy] = 1:5:14, solvent = TFB;

[5t]g = 7.27 mol/L, [ 1], = 1,22 x 10~ " mol/L;

(

[

[Stly =7.27 mol/L,[1]o = 7.78 x 107 % moliL;
[PS-Br-1]5=3.8x 107 mol/L,[FNEMA], =8.07 x 10~ ! mol/L;
(

*[PS-Br-2), =2.61 x 102 mel/L,[FNEMAJ, =6.72 x 10~ mol/L
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Fig. 2 FT-IR spectra of PSF-2 (a) and PSSF-2 (b)
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Table 2 Structure parameters for PSSF prepared from PSF

Sample*  [15]/(5t] Nssb NS¢ NF? g

PSSsF-1 0.30 10 26 6 0.28
PSSsF-2 0.20 6 30 10 0.17
PSSsF-3 0.12 10 65 13 0.13
PSSsF-4 0.08 7 68 13 0.09
PSSsF-5 0.06 4 70 13 0.05

*PSSF-1 and PSSF-2 were prepared from PSF-1 and PSF-2, respectively.
PSSF-3, PSSF-4 and PSSF-5 were prepared from PSF-3

* NSS: number of styrenesulfonate units;

“ NS: number of styrene units;

¢ NF: number of FNEMA units;

* S sulfonation degree of styrene umits, 5= NSS/(NSS + NS}

Tahble 3 Contact angles of PS-Br, PSF and PSSF

Sample Contact angle
PS-Br-2 83°

PSF-3 108°
HPSSF-3 101°
NaPSSF-3 106°
ZnP3SF-3 104°

* Wetting liquid: deionized water

3 ERABRAENKREREBRENEEM
AL R TE A R B R Y T3 ABR
EAE HEPERIFENPHERERE TR
KA Ak BRI BT PSF 5 7 TR AEB/DAE R,
i Z R TSR AL S ) PSSF 7E H b RUAETE
SR .45 PSF AR, B R {K PSSF AR A, B
MR R R R RN A RER
BUABETHRE BRETREALSEREFEMH
BEPER HEEEMAFBERS, & RETHH
B AT 5 B R4 T, 055 7 e e 2 B IR A AR L

FREAAMNSRKB LR ERELE THF $
FIR WS e B P LLE S . 5 PSFHIRE
M, BT HEE T B R (HPSSF) KR E
W57 18 I ;& $ S F (NaPSSF ) #18E 38 F (ZnPSSF)
F% 7 B K B BR 2 3%, AL RR ZnPSSF. X
B R BT PSF &8k P A5 AR A SRR
G EBBEPER T EFRELM. ZnPSSF 1Y
' AR, FEAREY S TREE
EgEH R ALK ESEE T HPSSF A
NaPSSF .

0.168}
L
0.148}
i ¢ *
s 0.128F + ZnPSSF-3
< ’ u » NaPSSF-3
% o108 & HPSSF-3
= T e . . x PSF-3
. = 4 x
0.088f . s 4
x
0.068 . , ,
) ) %
¢ (g/dL)

Fig. 3 Reduced viscosities versus concentration for PSF-3 and

ionomers in THF a1 30C
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SYNTHESIS AND CHARACTERIZATION OF FLUORINE-CONTAINING
BLOCK COPOLYMER IONOMERS AND THEIR PROPERTIES

LI Hong, ZHANG Zhaobin, HU Chunpu, WU Shusen, YING Shengkang
( Laboratory of Living Polymerization, Fast China University of Science &Technology , Shanghai 200237

Abstract  Fluorine-containing block copolymer ionomers were prepared by atom transfer radical polymerization
(ATRP) of 2-[ ( perflucrononenyl Yoxy lethyl methacrylate { FNEMA) using bromine-endcapped poly ( styrene) ( PSt-
Br) as macroinitiators , followed by partial sulfonation of the styrene blocks. The formation of the block copolymers
before sulfonation was confirmed with gel permeation chromatography ( GPC) and ' H-NMR . The sulfonation products
were characterized by FT-IR and elemental analysis. Furthermore, their solution behavior and wettability were
examined and comparied with those of the parent copolymers . The results show that the ionomers , especially the metal
salt ionomers exhibit higher viscosity than that of the parent block copolymers . Although the polar groups-sulfonated
groups were introduced to the copolymer, the film of the ionomer kept high hydrophobic ability.

Key words Fluorine-containinzg block copolymer, Ionomer, ATRP, Viscosity, Contact angle



