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Atom Trander Radical Copadymerization of 2,2,3,3 Tetrafluor opropyl
Acrylate and Syrene in Water Dispersion Sysgem

ZHANG, Bin ZHANG, Zheo-Bin WAN , Xiao-Long HU , Chun-Pu” YING, Sheng- Kang
(Laboratory d Living Polymerization, East China University  Science and Technology, Shanghai 200237)

Abgract Atom trander radical copolymerization of 2,2 ,3 ,3-tetrefl uoropropyl acrylate (TFPA) and styrene () was
succes§ ully conducted in the water digperson sygem with ethyl 2 bronoiobutyrate as initiator and CuBr/ CuBr,/
phenarthroline as catays , regectively. The increase of nolar mases with the increase of the totd nonomer
oconverson and relatively narrow nolar mass digributions of the copolymers exhibited that the good control over the
oopolymerization was achieved. The goparent nmoromer reectivity ratios were edimated with extended Keerr TUdos
method (Y ¢ =0.48,Y e =0.08) and Fneman Ross method (Y ¢ =0.50, Y e = 0. 11) . It was found that the
gontaneous fluorinated” gradient copolymer” was produced in thiswater di person copolymerization sygem due to the
difference of relaive reactivity between 3 and TFPA. Three kinds of emulsfier sygems, i.e., dium
lauryl suifonate (3.9 , sodium perfluroronenyloxyl benzene sulfonate (OBS)/ 3.S and sodium perfluoronocagprylate
(SPF9)/9.S, were used and examined in this work. The results showed that both good controllability and stable
oopolymer latex were achieved during the course of the copolymerization by usng these emul sfier sysems, of which
the copolymer latex prepared with OBS S as emul Sfier was nog gable.
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Figure 1 The particle 9ze didribution for the TFPA/ S copolymer
2 latex obtained with .S OBS as emui sfier system.
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Figure 2  Gonverson dependence of M, and My/ M, for water
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Table 2 Apparent moromer reactivity ratiosof TFPA/ S edimated from
extended Kelen Tldos method and F neman Ross method

Method Ys Y 1rma
Bxtended Kd e Tldos 0.48+£0.025 0.08+£0.014
F nemanr Ross 0.50£0.021 0.11£0.027
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Figure 4 Qonparion o polymerization rate of TFPA and S for

water digerson ATRP
Gonditions were the same asin Hg. 2
e —3; A—TFPA
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Figure 6 The reationship between converson of oopolymer and
reaction time for water diperson ATRPdof § and TFPA with diff erent
S/ TFPA feed ratios

2h , 3 , onditions were the same asin Table 2
Mn are M 1 frm: —0.19; 0—-0.25; 0—0.35; A—0O.50; —0.65; o —
M/ My (1.26 1.65), M/ My, 0.7
TFPA ,
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TFPA ,
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CuBr/ phen CuBr,/ phen. Mn , Mo/ My, (1.26
0.5 h 30%, 1.65). S TFPA
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Table 3 Hfect of the conoromer conpostion on water diperson ATRP o TFPA/ S
Tota moromer b e
No. e . Mn th Mn, e Mw/ Mp Frem
converson/ %
1 0.25 76 14610 18400 1.26 0.29
2¢ 0.35 73 15330 19800 1.34 0.37
3 0.50 60 13700 19500 1.38 0.40
4 0.65 37 9180 12900 1.46 0.49
5 0.75 34 9010 12800 1.65 0.55

2QBr QBr, BiB=1 0.5 1 (nolar ratio) ; QuBr phen=1 3 (nolar ratio) ; QuBr, phen=1 3 (nolar raio) ; water=10nL; T=70 ; $S=3% (wt, based
on water) ; [total monomer]o=0.013 nol/L ; reactiontime: 2 h. °M, ¢, = ([W]o % conv.)/ [ EBiB]o, [W]oisthe total weight of the compromer. © Frem , cumulative
conrposition of TFPA in copolymer. 9t =85 min.
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