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Abstract: Polyarylene ether nitriles (PEN) have emerged as structural polymers of excellent comprehensive properties
due to the increasing requirements from national defense and high-tech field since 1980s. Owing to their high thermal sta-
bility, electrical insulation, resistant to radiation and chemical corrosion, anti-creep and good mechanical properties,
PENs have been widely employed in structural materials, electronic materials/devices, aerospace, telecommunication,
petro exploration, automobile, etc. Basically, PENs obtained from nucleophile substitution reaction are classified as four
types: PEN homopolymer, copolymer, PEN containing functional side groups and crosslinked PEN. In this article, the
synthesis, structure, properties, processing and application of novel PEN developed recently in our group have been re-
viewed. Especially, the single-component composites, fluorescent and dielectric functional materials based on PEN and
their application as heavy metal ions absorption, proton exchange membrane and fuel cells have been discussed. The re-
view ends with a brief outlook of the future directions and prospects of the research area.
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Table 1 Thermal and mechanical properties of PEN homopolymer

T T T
g " 3% R,, A/% E/GPa Ref.

PENseries oo ¢ ¢ /MPa

PEN(RS) 148 340 505 137 94 4.4 [2]
PEN(HQ) 182 348 535 150 35 3.9 [3]

PEN(BPA) 171 - 483 89 6.2 2.3 [13]
PEN(PP) 264 - 499 112 15 3.6 [3]
PEN(PPL) 237 - 373 78 3.5 3.1 [13]
PEN(BP) 214 346 556 155 35 3.5 [3]
PEN(BPS) 225 - 467 118 3.6 2.4 [14]
PEN(BHPX) 226 - 428 59 59 1.2 [15]
PEN(DHPZ) 295 - 516 84 7.7 2.0 [16]
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Fig. 4 Schematic diagram of synthesis and structure of PEN copolymer
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Table 2 Thermal and mechanical properties of PEN copolymer

T, Tse R,

PEN series & A E/GP. of.
N series /C /C /C /MPa /% E/GPa Re
PENCHQ/RS) 172 327 449 145 7.1 4.2 -

95. 5
PEN(HQ/RS)

80. 20 170 313 500 140 6.4 3.5 [17]
PEN(HQ/RS)

60: 40 166 - 498 110 5.5 3.3 [13]
PEN(HQ/PP) 228 - 450 120 6.6 2.8 [13]
PEN(HQ/BP) 176 - 550 71 6.1 2.1 [18]
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Fig. 5 Synthesis route and structure of pendant functional groups PEN
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Table 3 The performance parameters of pendant functional

groups PEN
PEN series T Tsa R, A /% (:ondplrlilt(i)\'/]ity, E/GPa Ref.
/°C /°C /MPa 6/ms - om -1
PEN(PPL) 237 408 75.1 3.5 - 2.6 [19]
PEN(RS/PPL) 181 407 - - - - [19]
PEN(HQ/PPL) 202 450 99.3 5.9 - 2.8 [19]
PEN(BPA/PPL) 213 444 83.1 4.4 - 2.9 [19]
PEN(PP/PPL) 251 457 104.7 5.0 - 3.2 [19]
PEN(HQ/SQH) - 450 53.3 19.2 3.57 1.8 [20]
PEN(BP/SQH) - 455 56.5 21.9 1.85 2.0 [20]
PEN(PPL/SQH) - 379 37.7 7.38 12.5 1.4 [20]
PEN(PP/SQH) - 439 79.5 5.83 1.25 2.5 [20]
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Table 4 Thermal and mechanical properties of cross-linkable PEN

PEN series T, Tsq, R, Growth rate

/C /C  /MPa /%

E/GPa  Ref.

Phthalonitrile

end-capped PEN 224 570 90.0 10.9 2219 [18]

Containing
phthalonitrile 213 470 89.7 3.1 3500 [22]

in side chain
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