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[H(CF2CF2)2CO ]2 0. 268 mol /L. F113 11 mL(3 mmol), [H(CRCF)2C0:2]
1} 10, N2 , 2~ 3 h. Yo
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13
\ "FNMR SBS
c—cC (7.8 50 mg \
(7.5 em< 2.5 c¢m) , .
5 mg ) (5 mm< 3 mm) , .
. HeNe A= 623.4 nm, 70').
2
21 SBS (RCO):
, (RCO2)2 , 0.05% 1,
01 1,0.2* 1,0.3* 1 0.4° L (R CO2)2( R= H(CE)4,n-GFr, n-C7 Fis) F-113
SBS ( 05h ), , s
2 3h ,(RCO2): ( K1 ).
IR “F NMR L
Tab. 1 Reaction of SBS with (R, CO,), in CH,ClL, at~ 20C
Ry n( RCOz),/ R—ratio? # te rati,,o of IRV /em™ ! F NMR,W
n( Butadiene) (R COy), Mo
H(CF2)4 0.05% 1 3 60 1775( C=0 ) - 65 5(a,4F,Jur= 52 6 Hz)
0.1¢ 1 70 1265, 1260( CF2) — 58 0(b, 4F, 2CF2)
0.2¢ 1 16 80 1165(¢— 0— C) - 5t — 54(c,m,4F,2CFy)
0.3t 1 22 72 - 46.5(d, 2F, CF>)
0.4% 1 30 75 — 41.0(e, 2F, CFy)
n-C3F 0.05° 1 3 60 1778( G=0 ) - 3. 0(a, 6F,2CF;3)
0.1¢ 1 6 60 1352( CF3) — 47~ - 50(b, m, 4F, 2CF,)
0.2¢ 1 13 65 1260, 1230( CF2) - 41.7(¢ 2F, CF2)
0.3t 1 20 68 1150(¢— 0— C) - 35.5(d, 2F, CF2)
0.4% 1 28 70
n-CrFs 0.05° 1 3 60 1778( =0 ) - 3.5(a, 6F,2CF;3)
0.1¢ 1 7 70 1350( CF3) — 48. 6(b, 4F, 2CF,)
0.2¢ 1 13 65 1240, 1210( CF>) — 44.5(c, 16F, 8CF)
0.3t 1 20 68 1150(G— O— C) - 41.0(d, 2F, CF,)
0.4 1 25 63 - 35.5(e, 2F, CFy)

a- Fluoroalkylation ratio ( —C bonds) in SBS chain;b. R—ratio/n( R CO2)2 /n( Butadiene)-
¢ R= H(CR)s HCERCIHCEHCR, HCBCBCICKEC0: R= n-GFr CBCBCE, CHCBCRC0: R= n-CrFis
CHCR(CR)SCE. CECB(C)CEC o

1 ,(RCO2)2  SBS IR

,"FNMR . (RCO2)2(R= n-GF)
SBS IR 1778 1150 cm V- q
Ve o c . 1352 1260 1230 em Ve, VCE, ,"FNMR

- 3. 0(6F, 2CFs), - 47~ - 50(m, 4F, 2CF2), - 41. 7(2F, CR:), - 35.5
(2F,CB) n-G Fr— SBS. IR "FNMR

s n-GFr— n-CFCECF— n-CF CERCECOr— .

(R CO2)2 (R= n-G F) ( PS) m n-Cs F—

“FNMR W - 8.0(CFs),- 39.5(CF:), - 54 0(CE). , IR
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“FNMR (RCO:)2(R=n-GE) PS . (RCO2)2(R= n-GF)
SBS . (R CO2)2 SBS )
,A—CRBCRCF— n-CBCF:2CFRCOz— SBS
. (RCO2)2 (SET) .
(7, 8] : SBS  (—=¢C o~ 30%
( 1). SBS C=C (R CO2)2
, (RCO2)2  SBS , (RCO2)2
60~ 8Wo . , (RrCO2)- SBS R 2o ~ 40
(R:CO2)2 ( (R CO2)2 Broy,
, FAP  SBS (SET)

e §

CH;—CH—CH—CH; -~~~8 v~rnne + (RCO3 Y,
(8BS polymer)

SET + .

-+ (RCOz)™

*

—* vl v CH,—CH CH—CH; v~~-8

+Ri +CO.+RLCO7

-+
= e SWCHZ—(JDH—CH—CHg ] +C0:+RCOy

R

Ri  OCORs
(R+-3BS polymer ,S=styrene)

decomposition

(ReCO2);—— 2R¢ +2CQ,

coupling reaction

Ri +Rf—————— Ri-R¢
2.2 SBS
Rf _SBS ( ) (6 water 6 ol ) (nD ) 2

Tab. 2 Contact angles and refractive indices of fluoroalkylated SBS

R R-ratic o 0yae(20 T ) 041 ( Dodecane, 5 T ) np
H(CF2) 4 3 99 27 1. 5250
7 103 31 1. 5109
16 105 35 1. 5025
22 107 42 1. 5111
30 110 42 1. 4738
n-G B 3 95 23 1. 5357
6 101 26 1. 5192
13 107 28 1. 5056
20 114 30 1. 5174
28 114 30 1. 4805
n-G Fis 3 111 28 1. 5177
7 113 35 1. 5048
13 117 42 1. 4699
20 131 46 1. 4434
25 131. 5 50
0 93,3 22 1. 5710

" Fluoroalkylation ratio ( G C bonds) in SBS chain.



5 : / 519

2 , SBS
SBS \ : (1) SBS R , R-SBS
(2 R 20% , :
R R-SBS . n-C1Fi5-SBS
(Owaa= 132°); (3) R , R , RSBS
2 , SBS SBS(nv= 1. 5710)

> R—=SBS
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Modification of SBS Polymers by Per( poly) fluoroalkyl ation

ZHOU 7Zhi-Bin , HE Hai-Ying, WENG Zhong—Yuan, ZHAO Cheng—Xue, QU Yan-Ling
(Department of Chemistry, Huazhong University of Science and Technology, Wuhan 430074)

Abstract Poly(styrene-butadiene-styrene) ( SBS) were modified by reacting with (RCO2)2
in CH:Cl2 at room temperature to give R-SBS polymers. All the fluoroalkylated products
were characterized by IR and “FNMR spectra. It is shown that R and RrCO2 groups were
only added onto the double bonds of SBS polymer chain via single electron transfer(SET)
mechanism. The R-SBS polymers showed good water—and oil-repellency and low refractive
indices.

Keywords SBS, per(poly) fluoroalkylation, per(poly) fluorodiacyl peroxide



