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under N
PAA(CpODA+4,4'-DDE)

ﬂ%?@d@jﬁ“ o< %»

End-capped PAA(CpODA+4,4'-DDE)

o o

N A= — .
Nm«r{—\uho—éu J-TN-Ac
s 0 it

End-capped PI{CpODA+4,4"-DDE)

4,4-DDE

Acetylal lun
Acylating agent

Thermal imidization

80°C 2 h,
then 200°C,
350°C

each 0.5h

Scheme 1 The synthetic route of polyimide
and the end-capping process.

Table 1 Viscosity of poly(amic acid) with/
without Ac,O and film quality of the
polyimides prepared by thermal imidization at
350°C.

addition amount of  stirred time n of PAA

Ac,O(mmol / L) (h) @L/g fimauality”
not added 0.75 flexible

1 0.53° flexible

0.10/9.5 2 0.429 flexible
3 0.30% blittle

0.60/56.5 0.5 ND? flexible

a) CpODA=4,4'-DDE=1.000 mmol in DMAc atr.t 1 d.
b) prepared by thermal imidization (350°C) in vacuo.
¢) after adding Ac,0. d) not determined.
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3.1.2 4 I)LLDBEME

Fig. 1 1Z, FIEVNEIZI W T, HEKEREE
WIMO MR H A KT TRELZ R LT
HLOTHD, BIRMO Fig. 1 (a) T,
300°C 30 4. 350°C 30 ZyRIMNEAC, BN
E\HiTD 7 4 L ADE 400 nm TOHIE
BN EINEI.21.2%, 84.7 %l Lz,
—77. 0.1 mmol (10 mol-%) #sHN L7z Fig.
1 (b)TIE 2.0 %, 66.5 %I & 7 > ALANZ
Ko THEANKIRIE S i,
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€ 40
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=20 3 ==-reheating at 300°C
0 — 4 e reheating at 350°C
200 400 600 800
Wavelength(nm)
100
(b)
= 80
=
=1
= 60
8
£ 40
E ——before reheating
=20 ---reheating at 300°C
o e reheating at 350°C
0 ______ *
200 400 600 800
‘Wavelength(nm)

Fig. 1 UV-vis spectra of the polyimide films
prepared by Method 1 (in-air reheating at
300 °C for 0.5 h, then 350 °C for0.5h), (a):
without acylation reagent (b): 0.1 mmol of
Ac,0 addition to the poly(amic acid) solution.

3.1.3 ARUA 2 RT 4 ILLDESEHE
Table 2 ([ZHERINE AcO ZHIN L7278
VA RT ANV OBRMEZR LT, W
FRIEB L TETIFEALERLS, TN
fbAlZ BN L THEEREAZ N3,
B EIMHIR R 2R LT,
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Table 2 Thermal properties of polyimide
films prepared by Method 1.

addition amount of ora) ob) om0) CTE

Ac,0(mmol / puL) 5 (C) Td (C) Tg (C) (ppm/K)d)
not added 480 490 349 48
0.1/95 476 490 350 40

95 9% weight-loss and “decomposition temperatures in N, or air at 10
K/min. “measured by TMA in air at 10 K/min. “coefficient of thermal

3.2 Method 2 ZZXRHE A = F{Eik

Fig. 3 I£ Method 2 (ZEH#E( I Nk
E) BT, AU T I RBBICkKRk A 72T v
JARAIZ BRI L CZE5% H - 300°C, 350°C T
% 30 MEALT7Z#ERTH D, BRI E
HEKEERE 2 NI L 72356 O Btk 72 7
VARGV, WINRITENCRD S
N5, HALT BFILTIZT 4L LR ELE
L. BOSHIZHA LTz HCl O L&
ZHND, T A4V AOIEREICED ST
B2TOEATT 4 VAREBLE N TBE
RELT, TUVUHEANZ XLV Rim7 X/
ENME#EINTH, 200CHHE TR 5 7R
U7 I FEBAROWKISIZ X A EAIC
KO RIGT I EOFMREIML, 225+
DERIZL>TRLEALTLEEZ LN
Do

100

80

= not added
2
260
s Ac,0
.‘é acetyl chloride
= 40
g
=]
20
0
300 400 500 600 700 800
Wavelength(nm)
Fig.3 The UV-visible spectra of the
polyimide films prepared by thermal
imidization in air (Method 2).
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1) T. Matsumoto, E. Ishiguro, S. Nakagawa
and R. Kimura, J. Photopolym. Sci. &
Technol., 26, 361(2013).
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