L-TFZI)-35FI/RNUAXTZ) KD
BILER)A S FOEREFDHEE

RIK T -

o

ML« ARJECE]

Abstract: 4’-Ethynyl-3,5-diaminobenzanilide (1) was synthesized from 4-ethynylaniline and
3,5-dinitrobenzoyl chloride. Copolyimides having ethynyl groups were prepared from 1,
4,4’-oxydianiline (ODA), and dianhydride (PMDA, BPDA, BTDA, and ODPA). The ratio
of 1 and ODA was 2:8. Polyimides from PMDA, BPDA, and ODPA could be prepared by
two-step procedure. Since gelation was observed in the polycondensation using BTDA, the
polycondensation was performed in dark. The glass transition temperatures (Tg) of the
polyimides were 262~320 °C, and increase of modulus was observed above 320 ‘C due to
crosslinking. Polyimide film from BTDA, which was prepared after irradiating the polyamic
acid solution, indicated higher Tg 90 °C than that without irradiating the polyamic acid.
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Table 1. Synthesis of polyamic acid PAA1x.

(]

Polyamic acid PAAla* PAA1Db? PAAlLc® PAA1d*
Yield /% 97 95 97 94
n i /dLg’ 1.05 1.02 Gelation 0.88
0.92

2 Polymerization was carried out with 5.00 mmol each monomer in 20.0 ml NMP at room temperature for
12 h under nitrogen.

b Polymerization was carried out with 5.00 mmol each monomer in 20.0 ml NMP at room temperature for
12 h under nitrogen in dark.

¢ Measured at 0.5 g dL -1 in NMP at 30 °C.
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Scheme 1. Synthesis of polyimide PI1x
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Table 2. Thermal properties of PI1x.

Polyimide Plla PI1b Pllc PI1d
Tg* /| °C 305 269 260 251
Tg® / °C 320 272 279 262
T / C 560 562 548 552
T / °C 605 610 601 603

DSC: differential scanning calorimetry: DMA: dynamic mechanical analysis; TGA: thermogravimetry

analysis.

@ Determined by DSC in nitrogen at a heating rate of 10 “‘C min™.

b Determined by DMA (tan § ) at a heating rate of 5°C min™..

¢ Temperature at which 10% weight loss was recorded by TGA at a heating rate of 10 “‘C min™'in air.

4 Temperature at which 10% weight loss was recorded by TGA at a heating rate of 10 °C min in
nitrogen.

2015
28



?1mﬂ 2.0 QIN 2.0
& L PIla - Pllc
W - £ @
2 e 2
2 108} 2 108}
= 1 3
o r 5]
1] 1]
= o]
5 106 S 108+
R R
0 n
I 1 0 +
0 100 200 300 400 500 0 100 200 300 400 500
Temperature (°C) Temperature (C)
E\ 1010 2.0 E\ 1013 2.0
0
& | e B
z PI1b = : PIld
S 10°F 3 108}
1.0 2 1.0
=
g i %
= 3
g 10° 5 106}
7 7
- 1 0 A 1 0
0 100 200 300 400 500 0 100 200 300 400 500
Temperature ('C) Temperature ('C)

Figure 1. DMA curves for polyimides PI1a, PI1b, Plc, and PI1d.
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Figure 2. Preparation of polyimide PI1¢ film via irradiation and DMA curve of it.
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