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SYNTHESIS OF PERFLUOROALKYL-CONTAINING BLOCK COPOLYMERS
BEARING WITH FLUORENE UNIT
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The diblock copolymer composed of styrene derivative bearing with fluorene unit and 2-(perfluorooctyl)ethyl
methacrylate (P(St-Fl)-b-PFMA) was precisely synthesized by sequential living anionic polymerization. In
addition, diblock copolymer composed of styrene and styrene derivative bearing with perfluoroalkyl-containing
fluorene unit (PSt-b-P(St-FIRF)) was also prepared. Contact angle and XPS profiles indicated that surface
reconstruction of P(St-FI)-b-PFMA film was rapidly occered during contact angle measurement with
n-dodecane droplet. Both copolymers exhibited similar UV absorption and fluorescence emission properties in
THF solution. Interesting, fluorescence spectra of PSt-b-P(St-FIRF) in solid state was observed to be red-shifted
by comparing with P(St-FI)-b-PFMA due to Rf group of St-FIRF segment.

Key Words : living anionic polymerization, block copolymer, conjugated polymer, fluoropolymer
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Fig.2. Chemical structures of polymers.
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Table 1. Characterization of P(St-FI)-b-PFMA

3 (unit) ¥ PFMA
M, x 10 (Unlt) MW/Mnb)
St-FI FMA total wt% ¥
16.6(38) 8.52(16) 25.1 1.06 34
a) Determined by *H-NMR. b) Determined by GPC.
2.3 #Hg

BoNT-R Y v —iF 3wt% THF B0 HIAHEF v A b
FEICE O INR—=HT 2 BICBE L7z, R, — B
L7=Db, HZETF, 100 CTL h7=—/L B L=, R
U ~—7 4 L%, KK n-dodecane % V7= 3 T
E. XPS JHIEIZ L 0 REBEMHT 21T > 7=,

3. MRLEE
3.1. REEERIT

el fy e 8 XPS % AN 7 o L AR TG IE AT O &
R Table 2 Fx &, RIU~—7 114
P(St-Fl)-b-PFMA X, @&\ MEoK, MM % 7~ L7z, P(St-FI)
RERY =—0D7 4L LH n-dodecane IZTENTIREETH
DT EMBFMAtEZ AV FEBALZEENTIEED
BTz, 7 4 NV A EFK (2.6 nmIZTFAET B F atomic% i,
FIRME R LT 33 fFLmW MEZRT ZENnb T vk
B 7 A N ORMERNEDHER S L7, FIT Fatomic% i,
PFMA RERY v —GEHAEME) L ITVMELZ R L TV D Z &
MH, 7 4 NV ARERS PEFMA £ 7 A2 N TEbRLTW
DT EDBRINT,

Table 2. Surface characterization of polymers

Polymer film Contact angle [deg] Atomic%
water  n-dodecane  (F/C) ¥
P(St-Fl)-b-PFMA 120 746  50.1/425
P(St-FI)? 101 N/D ©
bulk ® - - 15.1/83.1
PFMA Y 52.2/43.3

a) Observed at 2.6 nm depth. b) M, = 9.00x10% M /M, = 1.24.
¢) Not detectable. d) Calculated by atomic composition.
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Fig.3. Contact angle of n-dodecane droplet.
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Table 3. Photophysical properties of polymers

Polymer UV-Vis A Fl %Eiaxb) R Fl M
solution [nm] solution [nm] solid [nm]

P(St-FI) 298, 315 341, 358 364, 378
P(St-Fl)-b-PFMA 298, 315 341, 358 360, 378
PSt-b-P(St-FIRF) 298, 315 340, 357 392, 408

a) conc. =7 x 107 mol/L. b) Excitation wavelength at 270 nm. ¢) conc. =6 x 10”7 mol/L.
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Fig.4. Fluorescence spectra of polymers.
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