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Scheme 1 Synthesis of AB-type phthalazinone monomer 4-(4-hydroxyphenyl) -2-( pentafluorophenyl) phthalazin-1 (2H) -one 3
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Scheme 2 Synthesis of the fluorinated poly( phthalazinone ether) 4

Table 1  Self condensation of AB-type phthalazinone monomer

Polymerization Yield
Solvent
temperature (°C)/time (h) (% )

Mo Polydispersity
h M, M,

(dL/g) index"”

105 ~110/4 DMAc/Benzene 99.7

0.55 15300 163300 10.7

“Inherent viscosity was measured at a concentration of 0. 2 g/dL in CHCI; at 25°C.. " Molecular weight was determined by GPC in chloroform based

on polystyrene standard at room temperature
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7E 6 5.60," F-NMR 4% fF W i 76 & - 144.6,
-153.4 Fil -162. 1 4b, H 3 MR F 60 2: 1
2. F3 P RAY 4 ' H-NMR & B8 O—H 7
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Fig. 2 FTIR ATR spectrum of the fluorinated
poly ( phthalazinone ether) 4
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Fig. 4 DSC curves of the fluorinated
poly ( phthalazinone ether) 4
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Fig. 5 TGA curve of the fluorinated
poly ( phthalazinone ether) 4
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G X AU R REREAT TRE 4RI A SR
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Table 2 Mechanical properties of the fluorinated poly( phthalazinone ether) 4

Tensile strength Elongation at Modulus
Polymer
(MPa) break (% ) (GPa)
Fluorinated poly ( phthalazinone ether) 60. 61 9.14 1.12
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ZxVE, AT LAY ] T4 B A ) 45 .
2.6 #EfANK

Z:HROCHR [ 14 ] 19 07 %, ¥ /0 2 AL 3R — Al
Z5 W 57 Tk 4 3 5 T DMAc, &5 Fl THF o #f 58
EVRG TR E R B E 7 |  DMAc % 80°C
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Fig. 6 Contact angle of the fluorinated poly( phthalazinone
ether) 4 (THF)
a) DMAc; b) CHCl;; ¢) THF
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SYNTHESIS AND PROPERTIES OF A WATER-REPELLENT
FLUORINATED POLY(PHTHALAZINONE ETHER)

Xiu-hua Li'?, Yan Gao'?, Yue-zhong Meng’
(" School of Chemstry & Chemical Enginerring
® The Key Laboratory of Fuel Cell Technology of Guangdong Province, South China University of Technology, Guangzhou 510641)
(* The Key Laboratory of Low Carbon Chemistry & Energy Conservation of Guangdong Province, Sun Yat-Sen University, Guangzhou 510275)

Abstract The objective of this work was to develop a kind of new poly ( phthalazinone ether) with high
hydrophobicity, good thermal stabilities and excellent mechanical properties. The introduction of fluorine into
poly ( phthalazinone ether) is regarded as an effective way. A fluorinated poly( phthalazinone ether) containing
tetrafluorophenyl groups was successfully synthesized by aromatic nucleophilic substituting self-
polycondensation from AB type phthalazinone monomer 4-(4-hydroxyphenyl)-2-( pentafluorophenyl)
phthalazin-1 (2H) -one at 100°C.. The structure of the polymer was characterized by FTIR ATR,'H-NMR and
“F-NMR. Number average molecular weight characterized by GPC was 1.53 x 10*Da. The DSC and TGA
measurements of the polymer were performed under a nitrogen atmosphere, and the results showed that the
polymer exhibited good thermal stabilities with high 7, of 316°C and 5% mass loss at 491°C. Moreover, the
polymer was soluble in common organic solvents, such as DMAc, DMF, DMSO,NMP, TCE, THF, chloroform,
pyridine and sulpholane,and could be readily cast into tough and smooth films from solutions. The films also
showed high contact angles of water. Contact angle of the film cast by DMAc is 93. 3°. Contact angle of the film
cast by CHCI, is 92.5°. Contact angle of the film cast by THF is 127.1°, which is higher than that of
polytetrafluoroethylene (112°) ,indicating that the polymer has high hydrophobicity. Tension test results of film
samples indicated the polymer demonstrated excellent mechanical properties with tensile strength over 60 MPa.
The polymer exhibited good insulating properties with electrical surface resistivity of 1.8 x 10" Q/m” and
volume resistivity of 5.6 x 107 Q/m’. The synthesized polymer may have a promising prospect in
microelectronic devices, such as the substrate for printed boards and insulating materials as interlayer
dielectrics and intermetal dielectrics.

Keywords  Fluoropolymer, Poly( phthalazinone ether ), Thermal stabilities, Contact angle, Electrical

properties



