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Synthesisand Char acterization of a Novel Copoly(aryl ether ketone)
Containing 4, 4'-Biphenyl-big4-phthalazin-1(2H)-one] Moiety
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Abstract: A new monomer of 4, 4'-biphenyl-big4-phthalazin-1(2H)-one] was synthesized from
biphenyl and phthalic anhydride, and a novel copoly(aryl ether ketone) (PPEK) was synthesized
from 2, 2-bis(4-hydroxyphenyl)-propane (BPA), 4, 4'-biphenyl-bis-[4-phtha azin-1(2H)-ong], 4, 4'-
difluorodiphenylketone (DFK). The monomer and copolymer were characterized by FT-IR and
'H-NMR. DSC and TGA were used to the novel polymer.
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phenyl)-propane(BPA).

Poly(aryl ether ketone)s are a category of high performance engineering thermoplastics
characterized by high glass transition temperature and excellent thermooxidative stability.
And they have important applications in electronic, electric, aircraft and aerospace
industries’™.  Considerable efforts have been made towards the improvement of
solubility or processability of poly(aryl ether ketone)s*. In our work, a novel
bis(phthalazinone) monomer 1 4, 4'-biphenyl-big4-phthalazin-1(2H)-one] and copoly
(aryl ether ketone) containing bis(phthalazinone) moiety (PPEK) were successfully
synthesized. Thermal property and solublility of the copolymer were studied. The
monomer was synthesized by the reference method? as showed in Scheme 1.
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The PPEK containing bis(phthalazinone) was prepared by the reaction of monomer
1 4, 4'-biphenyl-big[4-phthalazin-1(2H)-one] and 3 2, 2-bis(4-hydroxyphenyl)-propane
(BPA) with 4, 4'-diflourodiphenylketone (DFK) in N-methyl-2-pyrrolidone (NMP) at
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190°C for 8h in the presence of potassium carbonate after refluxing in toluene for 2-3 h.
When the molar feed ratio of 1, 2 and 3 was 1:2:1, the obtained polymer had intrinsic
viscosity 0.54 dL/g in NMP at 25°C. The copoly(aryl ether ketone ) was characterized
with FT-IR, DSC and TGA.

Scheme 2
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The FT-IR® spectrum showed the presence of the strong absorption of carbonyl
group at 1654 cm™, and N-H stretching absorption peak at 3160 cm™ of monomer 1
disappeared. The "HNMR of the product showed the disappearance of peak at 12.74
ppm. DSC analysis showed a unique glass transition temperature at 215°C. The data
above confirmed that the product was a copolymer but not a mixture of two
homopolymers. The 5% weight loss temperature was above 400°C in nitrogen.
Furthermore, the copolymer could not dissolve in DMAC, sulfolane and chlorobenzene,
but it was well solublein CHCIl; and NMP.
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