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Figure 1 Fast equilibrium between active macroradicals and dormant chains in controlled radical polymerization
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Figure 3 lodine transfer terpolymerization of VDF, HFP and MAF""
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Figure 4 Radical copolymerization of PMVE and VDF performed in the presence of either monofunctional or

bifunctional fluoroiodinated chain transfer agents (CTAs)
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Figure 7 Mechanism of radical polymerization controlled by organic boron species
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Figure 8 Controlled radical copolymerization of VDF, TrFE and CTFE by organic boron species

$% . Chung PRAALYAE 2007 4R 207 125, PRANMLBI 58 T b 56 00 981 42 000 s 9L 20 1 il BE SR B I

[43]

10. 14028/j. cnki. 1003-3726. 2014. 12. 005



« 52 . = Vi ¥ i i 2014 4E 12 H

N7, RAT T X ek ot KR SR AR R 2 M 18 VR S (UL 9) . TEIR I S M A LN A R G R & W B
FR S 0 i s A o B 1AL O — i e B KB 1 i e BRI A ORI .l T B 2 T AR U 2 0k SR, A
3 A= BT RS 5 A o i AT A T USR5 ) . SR 23R & W 0 ik o i P LA 9 — 20 B R A 3 L TR kG, T LA
SR EE G Bl S AP IOHE SRR, il T RGPS RO, R R kb i S R w2 H
REIKE 7200 (15 HAG LR G M ROCR A AL,

H,C=CH—SIiR3 H,C=CF,

RT | H-BX,/THF

X2B—CH,—CH>—SiR3

X2BO—OCH;—CH>—SiR3 | RT

XBO—CFo—CHy-CF—CHz-OCH;—CH,—SiR;

coupling monomers
reaction removal

R3Si—CH2—CH20+CF2—CH2):HOCHz—CHz—SiRg

R=CHy,0C,Hs,0CHs,Cl,etc.

B9 st ThREEA LS| & A S slE R S0
Figure 9 Synthesis of chain end functionalized {luoropolymers by functional borane initiators-"*
[F)AF A AT 148 T AE A FUBIH IR 22T A 90 £ 0 = 900 £ M A-Joe 0 P R -1 1, 2- =90 T M B
RE) =0 R Y OLE 100 T A-Re 3 B RE-1, 1, 2- = 50 TR SR i 51 B T A v i e
SRR R AT AR K TR S SR B S AR IR AR T R AR PERE

H,C=CF, + CF,=CFC,H,SiOR(CH3), + F,C-CFCI

]

RT | CHsCH,0-0BR,

+CH,—CF2} {CF, —CF ) {CF,—CFClj;
2Ha

|
H3C—S|i—CH3
OR
Kl 10 A HLEIRE VDF . CTFE Ml 4-f 500 3L k-1, 1, 2- =5 T K A9 A sk dt g 40
Figure 10 Radical copolymerization of VDF with CTFE and 4-alkoxydimethylsilyl-1,1,2-trifluorobutene

controlled by an triethoxysilane Borinate™*
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Figure 11 Polymerization mechanism for synthesis of the hyperbranched polymer
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Figure 12 Strategies for the preparation of amphiphilic block copolymers based on VDF, TFP and VAcH¥
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Figure 13 Synthetic procedure for the direct synthesis of VDF-based copolymers by RAFT/MADIX!M
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Figure 14 Radical copolymerization of VDF with MAF-TBE controlled by RAFT/MADIX™"
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Progress in Living/Controlled Radical Polymerization of Fluoroalkenes

DAI Jing-wen, BAI Ru-ke”
(CAS Key Laboratory of Soft Matter Chemistry, Department of Polymer Science and Engineering .
University of Science and Technology of China, Hefei 230026, China)

Abstract: Fluorinated polymers exhibit excellent and unique properties and are mostly synthesized via radical
polymerization of fluoroalkenes. Significant progresses have been achieved in living/controlled radical polymerization since
1990s. Several strategies for living/controlled radical polymerization have been developed and become powerful tools for
precise design and synthesis of well-defined polymers. The living/controlled radical polymerization of fluoroalkenes was
pioneered in the late 1970s, and the iodine transfer polymerization of fluoroalkenes was successfully used for commercial
preparation of thermoplastic elastomers. The living/controlled radical polymerizations of fluoroalkenes reported in
literatures include iodine transfer polymerization (ITP), atom radical transfer polymerization (ATRP), organic borinates
and reversible addition-fragmentation chain transfer polymerization (RAFT) /interchange of xanthates (MADIX). Based on
these polymerizations, the well-defined fluorinated polymers have been prepared with controlled molecular weight and
various architectures, such as telechelic. block and graft copolymers. This paper summarized recent progresses in living/
controlled radical polymerization of fluoroalkenes, including our lab’s achievements.

Key words: Fluoroalkenes; Fluoropolymer; Living polymerization; Controlled polymerization
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