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BREE L RES orc #REE, REEEHE k.
XM T P(BMA-b-FAEM ) £F VU & ok M oh JE B LA
BB A . PBMA BB ATCA T E MK
WUl F POBMA-b-FAEM) B 55 GPC f
HAERAD ATESMBRS FRB LR
FHRMEA N TEMERORTTEEH TR
BELEYNS TE . AXRM GPCHIBE B
BMA M FR O ARRE STHERRLES B RE
MEAE MAE=MTEm,.

B 1 48R PBMA 5 P(BMA-b-FAEM) ik £

Results of block copolymerization of perfluoroalkyl acrylate with bromine endcapped PBMA®

0.69 0.81 95 9.0 BMA,, FAEM, , 1.29
1.09 1.20 90 6.3 BMA,, FAEM, 1.44
1.36 1.51 92 6.7 BMAg FAEM, ; 1.41
1.36 1.96 75 19.7 BMAg, FAEM; , 1.39
1.52 2.33 62 22.5 BMA,n FAEM,; ; 1.23

*T=100T,t=72h,[Cul:[PMDETA]:[PBMA-Br] =1:2:1;
¥ The molecular weight of copolymer was caleulated from BMA FAEM, ;

" Wy represents fluorine weight content obtained from fluorine element analysis;

“ The polydispersity of copolymer measured by GPC, calibrated by polystyrene standards
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Fig.1 GPC curves of PBMA and P{BMA-b-FAEM)
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Fig.3 IR specira of (a) P(BMA-5-FAEM) and (b} P(BMA)
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Fig.4 'H-NMR spectrum of P(BMA-5-FAEM}
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Fig.6 Schematic representation of fluorinated group enriching at air-polymer interface!'?]

Table 2 Samples and contact angles of water and oil *
wr e &

waler il
Sammples (%)  (Doger)  (Degrec)
BMAg, 0 45.6 13.3
BMA,, FAEM, | 5.5 90 71
BMAy FAEM, , 1.6 105 76
BMAy FAEM, . 10.6 110 79
BMAy FAEM, , 17.0 112 82
BMA, FAEM;, | 19.7 113 83

* il represents liquid paraffin.
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Table 3 Samples and contact angles of water and oil *

W e 8

Samples (%) (Degre)  (Degree)
BMA,FAEM, , 8.6 90 7%
BMARFAEM, , 6.3 39 75
BMAy FAEM, , 5.5 90 7
BMA ; FAEM, , 2.8 88 64

* (il represents liquid paraffin.
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Fig.7 The effect of annealing time on the contact angles of water and
ail® -

* (il represents liquid paraffin.

M Contact angles of the water; W Contact angles of the oil
Annealing temperature is 120 ,the sample is BMAy FAEM,, , .
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Fig.8 The effect of temperature on the contact angles of the water
and oil

* 0il represents liquid paraffin.

M Contact angles of the water; ¥ Contact angles of the oil
Annealing time is 30 min, the sample is BMAy FAEM o, -
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Table 4 Surface properties of block copolymers

b

8{H, 0 #(C; H, 1 : 4 L4
Sample wi{%) ( lie;me)) ((D:gr:)) ( m)l:ltfm) (m;!m) (m;-’m) (m]:’\};m)
BMAy FAEM; | 5.5 90 66 25 22.56 2 24.56
BMAy FAEM, 7.6 105 24 18.7 14.24 1.73 15.97
BMAy FAEM, 10.6 106 86 18.3 13.3 1.70 15.00
BMAy FAEM, , 17.0 112 88 15.4 12.96 0.92 13.88
BMAg FAEM,, 19.7 113 88 15.0 13.04 0.83 13.87

* ¥, represents the critical surface tensions which were obtained according to Zisman plot from the wettability experiment of n-alkanes!'

b Total surface free energies and their dispersion and polar components were calculated by Fowkes equation’'™? ;

 The ¥, of Sample BMAy, FAEM, ; was obtained from the wettability experiment of a series of polar ]jquid:m

# 4 hFTFIY P(BMA-b-FAEM) B4tk Br 3
WM AKRIEMAH AT o, YMERKT 7.6
wi% b , A BYMIEREERAIHNT 20, ERE
B K 1tk B T Wl i ATRP B &8
P SEAEELRY, R ENERNREMERE . &
FHEERATH AT THEAR. ENAHNTEHR
EWBTHEmES NIRRT EEHEEE

TENEERE MG BMAFAEM, (7. =18.7)
FEEHBEREF 7.6 wm%, HEHMEKEMHED
ZRPEMBRZE(r. = 18.5) " WAF AXE
RERTHBLIEHESHN TR, GANS TR
MO TEHTE, S FEMBENSE R B
EY ARERSE 7.6 % (=18 RB Kk
FTIMER T, EAHBHREE K HShTELE.
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SYNTHESIS AND CHARACTERIZATION OF DIBLOCK COPOLYMER OF
BUTYL METHACRYLATE AND PERFLUORCALKYL ACRYLATE

LI Kun, GUO Jianhua, L1 Xinxin, WU Pingping, HAN Zhewen
{ Department of Polymer Science and Engineering , East China University of Science & Technology . Shanghai 200237)

Abstract Two series of semifluorinated fluorocarbon diblock copolymer P(BMA-5-FAEM) have been synthesized
by atom transfer radical polymerization (ATRP},and the ATRP of fluorinated monomer FAEM initiated by bromine-
endcapped PBMA was studied in detail. GPC data showed the block copolymer molecular weight increased linearly
with fluorinated monomer conversion, And efficient block copolymer formation had been demonstrated by FTIR and
H-NMR, which is indicative of good living character. Combining the GPC and fluorine-element analysis, the
moleeular weight of {luorinated copolymer was calculated more accurately, the experimental results matched the
design very much . Measurements on the thin { perfluoroalkyl) ethyl acrylate-containing acrylic polymer films showing
low crilical surface tensions and low dispersion force contributions to the surface energy indicated the presence of the
fluorinated block at the surface. The results showed that the water and oil repellency increased with the fluorine
content in the diblock copolymer. After annealing at different temperatures or different time, the water and oil
repellent properties of diblock copolymer were increased to approach maximum values. These phenomena prove the
propensity of polymer for fluorine enrichment at air-polymer surface . The sample BMAy FAEM, | {7, =18.7) with
ineorporation of 10.6wt% (perluoroalkyl) ethyl acrylate FAEM has obvious water and oil repellent property. Waler
and paraffin liquid contact angles for the sample BMA, FAEM, , were larger than 100 and 75 degrees respectively,
it could be estimated that surface tensions of these polymers were comparable to that of PTFE (y, = 18.5) . The
block copolymer surface showed notable hydrophobic and lipophobic property.

Key words  Atom transfer radical pelymerization (ATRP), Perfluoroalkyl aerylate, Critical surface tension,

Contact angle



