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Abstract A novel hydrophobic polycarbonate containing perfluorocyclobutyl (PFCB) aryl ether was synthesized from com-
mercially available p-methoxyphenol. The polymer exhibited excellent thermal stability and hydrophobicity without reducing
the transparency of the material. The thermal decomposition temperature was 351 ‘C and the contact angle between the film
and water was 110°. In order to further explore the effect of PFCB aryl ether structure on the properties of polycarbonate, a
series of polycarbonates with different PFCB aryl ether group contents were synthesized from PFCB aryl ether monomer and
bisphenol A monomer. By comparing their properties, the introduction of PFCB aryl ether structure into polycarbonate can
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reduce its dispersion and improve its thermal stability and hydrophobicity.
Keywords polycarbonate; hydrophobicity; perfluorocyclobutyl aryl ether
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Figure 1 Chemical structure of monomer PFCB20OH
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Scheme 1 Synthesis of the polycarbonate monomer PFCB20H
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Figure 2 'H NMR spectrum of PFCB20H (DMSO-ds 400

MHz)
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Figure 3 '""F NMR spectrum of PFCB20H (DMSO-ds 400

MHz)
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Figure 5 'H NMR spectrum of PECBPC (CDCl; 400 MHz)
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Figure 6 '’F NMR spectrum of PECBPC (CDCl; 400 MHz)
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Table 1 The average molecular weight of polycarbonates

Sample  [PFCB20H] : [BPA] M, M, /M,
PFCBPC 0 12500 1.33
PFCBPCI 1:1 11600 1.37
PFCBPC2 1:2 16200 1.41
PFCBPC3 1:3 15400 1.43

PC 0:1 12500 1.46
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Figure 8 Contact angle of water on PFCBPC and PC films
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Table 2 Contact angle and thermostability of polycarbonates

Sample  [PFCB20H] : [BPA] Contact angle/(°) /% T, gb/ C T4 /°C T4(5%)/C T4(10%)/C
PFCBPC 1:0 110 100 130 351 392 412
PFCBPC1 1:1 89 99 101 316 385 407
PFCBPC2 1:2 83 100 103 310 380 397
PFCBPC3 1:3 80 99 103 310 370 392

PC 0:1 50 95 121 308 374 396

“ The transmittance of the polymer in visible light; b T, represents the glass transition temperature of the polymer under a nitrogen atmosphere; © Ty, T4 (5%) and T4
(10%) represent the decomposition temperature, the temperature of 5% mass loss and the temperature of 10% mass loss of the polymer under nitrogen atmosphere,

respectively.
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3 LEHe

3.1 IIG[EHE

=R (98%), BhATE; KR EE(99%), HER,
B[ T, BRERHE, FTOAR; 1,2- IRIUE L HE(99%), =
IRAGHN(99.99%), FTAHHr, PO T EIREL(99%), X
A (96%), b EH RBFHEA R AR, R A E
IR AR IR A R SE. fh&% PFCB20Me 1%
CLRIE 7 72 kL
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KR % F /& JEOL ECZ 4008 R Rt LR
W, AR A ARG A TR = F K, &0 1)
W bR A DY B A2 (TMS), SIS MR N =9 O IR 4L
AP EIE(FT-IR)Z ) Nicolet AVATAR-360 {# 37 H-AF 4T
HRETEAC(KBr JEF); #KRE D HT(TGA)SKH TA Dis-
covery TGA 55 HIrtrdl, 78 Ny Hillisl, a0
10 ‘C/min; 4> T-EXF Waters 1515 & iy, VUE
R IR BRI, 2R SRR M ARTERE i, R AT WG
%K H Hitachi U-2910 7366 EETE, 2 &t
(DSC)#H TA Discovery DSC 250 Z /Rt EHY, 1F
N, FF, n#GE A 10 °C/min; F2 fi /7 90 &K
XG-CAMBI #AsHz fl Ml &4
3.3 H{k PFCB20H W&/

X 250 mL 254G O AR Ak 1 = DO T R
- SIERE - R B, AT =R, BHEER. M=
I NN PECB20Me (46.0 g, 0.113 mol) Al & H k¢
(150 mL), #i+E 10 min. FIPEFR KGN A R TG FEAR 2
0 C, #itH MK BBr; (25 mL, 0.226 mol)/#tifg A\ =11
i, FHES 30 min. I0SEEE IR G AR 2 EIR, k3
h, A 250 mL &1 7K, A 150 mL ¥R ZFRAHL 3
W, BREAIATIEE] 40 g KEFPERBILK, 2% 93%.
m.p. 104 ‘C; '"H NMR (DMSO-ds 400 MHz) J: 6.79 (d,
J=6.84 Hz, 2H), 7.03 (t, J=6.84 Hz, 4H), 9.61 (d, J=
7.90 Hz, 4H); "F NMR (DMSO-d;, 400 MHz) §: —
128.08 ~ —132.51; FT-IR (KBr) v: 3524, 2363, 2332,
1660, 1500, 1185, 961 cmfl; HRMS calcd for C¢H;oO4Fs
380.22, found 380.00.

3.4 RERBRESHY S RX

7E 100 mL =B, ImA—EAF 1 mol/L
NaOH )25 /KW, 2 Ja INSEARFRIVEA 1 equiv.
B (R [F] BE SR HE ) PECB20OH A1 BPA) Y — &0 B 1A W
LK 0.05 equiv. PUTHRILE:. HIARET 0 C
VKK HRFF 20 min J5, FRUGTIN AR EA 1.2
equiv. =R A, [FIB PN 1.4 equiv.
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PFCBPC: 7% 83%. '"H NMR (CDCls;, 400 MHz) :
7.11~7.25 (m, 8H); ”F NMR (CDCls;, 400 MHz) J: —
126.39~ —132.20; FT-IR (KBr) v: 3060, 1780, 1600,
1500, 1166, 961, 833 cm '. GPC: M,=12500, M,/M,=
1.33.

PFCBPC1: /% 86%. '"H NMR (CDCl;, 400 MHz)
d: 1.63~1.66 (m, 6H), 7.15~7.38 (m, 16H); "F NMR
(CDCls, 400 MHz) 0: —126.64~—131.45; FT-IR (KBr)
v: 2969, 2364, 2334, 1778, 1515, 1162, 1012, 957 cm .
GPC: M,=11600, M,/M,=1.37.

PFCBPC2: /*% 78%. 'H NMR (CDCls;, 400 MHz)
0: 1.63~1.66 (m, 6H), 7.14~7.25 (m, 16H); '’F NMR
(CDCls, 400 MHz) 6: —128.62~—131.88; FT-IR (KBr)
v: 3080, 2363, 2345, 1783, 1506, 1160, 962 cm '. GPC:
M,=16200, M,/M,=1.41.

PFCBPC3: /*# 74%. '"H NMR (CDCl;, 400 MHz)
0: 1.63~1.67 (m, 6H), 7.14~7.25 (m, 16H); FT-IR (KBr)
v: 2969, 2363, 2339, 1778, 1500, 1148, 1018, 962 cm .
GPC: M,=15400, M,/M,=1.43.

PC: 7% 82%. 'H NMR (CDCl;, 400 MHz) §:
1.63~1.66 (m, 6H), 7.14~7.25 (m, 16H); FT-IR (KBr) v:
2969, 2363, 2332, 1778, 1512, 1191, 1093, 827 cm .
GPC: M,=12500, M,/M,=1.46.

$#H A1k} (Supporting Information) /& PFCB20H /%
4% PFCBPC, PFCBPC1, PECBPC2, PFCBPC3, PC f{]
'HNMR. “FNMR. FT-IR & K GPC fh4k. XLefipl
AT LA G 5 AT 3 (http://sioc-journal.cn/) - T 3.
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