EX 7TI/-2-zx=207z/%Y) BEEETHICTIUMGDRYLIZIFD

EREEDHE

FKWART EEX - EfHE  OFIEFH

(%ﬁlﬁﬁm,Bx-@?i/7::»):~%w@2,zmm71:w%%ﬁ¢59?iy,E
- 4TI T 2=) =TI LBERYA I FEEKL, 2, 2 7 2= VERKRY A 2
bmﬁg_w%%&if LEHRELTWA[1-2l, £2C, AFETIE, 1 LELUEEDOTT I 1,4
VA (4732722072 /)%Y) Xo¥y 2, 44 FR TR /2T7 20T/ F)
Tz 3nbRIAL I NEAKL, TOHEERF L.
[ER]) AR THN DT I 2, 313, 1 28KT5DICAVWE 4704037 == b
BN EER LT,
WYAIRE, RYTI NBERAET 2 ERBEICLVERLE (TX), NMPHCHEL OFEE
BMEKMERICSERY T I FBEL, ZORKETNTZAREZF YA MLTTZ 4B ELE, 20
ZE T T 100°C — 1 FFfE], 200°C—1 BEfE, 300°C—1 B, BB L THRY A I KT VA EH/T,

‘8 w-0) -0 m
HoN fm. . . O 3
0)\ o
Y
Polyamic acid (PAA2) Polyamic acid (PAAJI)

I 1§
A o{o} P eeo

Polyimide (PI2) ’ Polyimide (PI3)
@ ©

I@Z;@I

(%%k%ﬁ]ﬁUTiFMWﬂLPmuA@Am%%%%n%nﬂmhl Table2 (7R3, FEA kS
ENEN 05 UEORY 7 I FEER, ZEEEARNETELN, ZRHDORY 7 I FEE)HELL
@LT%%&%U%iF74WAKWﬁT5_&WT%tD

—b2— '
2010



Table 1. Synthesis of polyamic acid PAA2.

Dianhydride Polyamic acid Yield% ian &/ dlg!
a PAA2a* 96 0.64
b PAA2b? 97 0.72
c PAA2c? 94 0.69
d PAA24® 98 0.80
e PAA2¢® 93 0.86
f PAA2S® 94 0.91
g PAA2g’ 95 0.62
h PAA2NW® 95 0.58
i PAA2{® 94 0.61

* Polymerization was carried out with 2.50mmol each monomer in 10.0ml NMP at room temperature for 24h
under nitrogen.

® Polymerization was carried out with 1.80mmol each monomer in 12.0ml NMP at room temperature for 24h
under nitrogen.

¢ Polymerization was carried out with 1.50mmol each monomer in 15.0ml NMP at 30 °C for 48h under nitrogen.
4 Measured at 0.5gdl"' in NMP at 30 °C.

Table 2. Synthesis of polyamic acid PAA3.

Dianhydride Polyamic acid Yield% Nion &/ dig”
a PAA3a* 94 0.97
b PAA3D? 98 0.65
c PAA3c® 92 0.85
d PAA3d? 93 0.68
e PAA3e® 95 0.78
f PAA3f® 96 0.87
g PAA3g® ’ 97 0.62
h PAA3RL® 96 0.72
i PAA3P® 93 0.52

* Polymerization was carried out with 1.40mmol each monomer in 8.0ml NMP at room temperature for 24h
under nitrogen.

® Polymerization was carried out with 1.35mmol each monomer in 9.0ml NMP at room temperature for 24h
under nitrogen. '

¢ Polymerization was carried out with 0.80mmol each monomer in 8.0ml NMP at 30 °C for 48h under nitrogen.

4 Measured at 0.5gd]” in NMP at 30 °C.
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Table 3. Thermal behavior of aromatic polyimides P12.

Polyimide T2/°C T/ °C T/ °C T’/ °C
PI2a (Pl1a) 253(309)° 267(282)" 575 620
PI2b (PI1b) 254(253)° 252(278)" 570 622
PI2¢ (Pllc) 234(260)° 246(280)" 573 618
PI2d (PI1d) 254(260)° 262(290) 575 625
Pi2e (Pile) 248(263)° 243(284)° 578 628
PI2f (PI1f) 244(270)¢ 245(282)f 580 634
PL2g (Pllg) 223(257)°¢ 236(262)° 560 623
PI2h (PI1h) 221(226)° 231(234)f 565 618
PL2i (PI1i) 244(262)° 255(272)° 540 608

® Determined by DSC in nitrogen at a heating rate of 10 °C min™.

® Determined by DMA(tand) at a heating rate of 5 °C min’.

¢ Temperature at which 10% weight loss was recorded by TG at a heating rate of 10 °C min™ in air.

¢ Temperature at which 10% weight loss was recorded by TG at a heating rate of 10 °C min™ in nitrogen.
¢ T, Values Determined by DSC in nitrogen at a heating rate of 10 °C min™ of PI1.
f T, Values of PI1 Determined by DMA(tand) at a heating rate of 5 °C min™' of PII.

Table 5. Thermal behavior of aromatic polyimides PI3.

Polyimide T/ °C T,/ °C T’/ °C Ti'/ °C
PI3a 258 272 574 622
PI3b 258 265 572 621
Pl3c 271 274 575 620
PI3d 241 257 578 627
Pl3e 250 248 580 630
PI3f 251 254 581 638
Pl3g 239 247 563 628
PI3h 222 235 564 620
PI3i 246 260 541 611

* Determined by DSC in nitrogen at a heating rate of 10 °C min™".

® Determined by DMA(tand) at a heating rate of 5 °C min".

¢ Temperature at which 10% weight loss was recorded by TG at a heating rate of 10 °C min" in air.

¢ Temperature at which 10% weight loss was recorded by TG at a heating rate of 10 °C min™ in nitrogen.
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Table 3. Solubility of aromatic polyimides P12.

Polyimide NMP DMAc DMF m-cresol pyridine THF methanol
P12a(Pl1a) -(++) --(++) -(+4) -(++) -(++) -—(--) -(-=)
PI2b(PI1b) +H(++) -(++) -(++) +H(++) -—(++) -=(--) -(-)
PL2¢(PIlc)  ++(++) -) () () ~(+1) () ()
PI2d(PI1d) ++(++) -—-(+) -(4) -(+) -(=-) --(-) -(--)
P12e(Plle) H+t) ) -(+) +(+) -(-) -(-) -(-)
PI2f(PILf) ) ~() () ) ~(-) ~(-) ()
PI2g(PI1g) +H(++) +H(++) +H(++) +H(++) +H(++) -~(--) -(--)
PI2h(PI1h) +H(+t) +H(++) +H(++) +H(++) +H(++) -(-) -(--)
PI2i(PI1i) ++(++) +H(++) +H(++) +H(++) +4(++) -(-) -(-)

Solubility: +++, soluble at room temperature; ++, soluble on heating; +, precipitation after cooling hot solution; -,
partially soluble on heating, --, insoluble. Abbreviation of solvent: NMP, N-methyl-2-pyrrolidone; DMAc,
N,N.dimethylacetamide; DMF, N, N,dimethylformamide; THF; tetrahydrofuran.

Table 6. Solubility of aromatic polyimides PI3.

Polyimide

NMP

DMAc DMF

m-cresol

pyridine

methanol

PI3a
PI3b
Pl3c
PI3d
Pl3e
PI3f
Pl3g
PI3h
PI3i

++

++ ++
++ +
++ ++

++
++

Solubility: +++, soluble at room temperature; ++, soluble on heating; +, precipitation after cooling hot solution;
NMP, N-methyl-2-pyrrolidone; DMAc,
N,N.,dimethylacetamide; DMF, N,N,dimethylformamide; THF; tetrahydrofuran; TMAH; tetramethylanmonium

partially soluble on heating, --, insoluble.

hydroxide.

Abbreviation of solvent:

[iEa)] AFECIE, VR @7 3I/-287x2=4) 2—F0 1 LEPBEDOST IV 1,482 (4-
TI/)2T7xm VT2 /)F%Y) RoPL2 44 R 4T 3I/)2 7272/ FY) BT 2203
MHERY A I FEERL, TOMEELRT Lz, BHtEOo=—FAEER 1 250RIAIFEDY
2N Teh, BT AGBERERETE hotr, 200KV A I FEI1INLORY A I RER%E
DEFEETR LI 3O OR ) A I NIEMROEFEL A TIREAMN LD DT HT I F
R, m 7 V=NV NBAT A LIS X VB LT,

(e =-3'CN|
[1] Morikawa,A., Furukawa, T., Moriyama, Y.  Polym. J., 37: 759-766,(2005).

{2]Morikawa, A, Furukawa T, Moriyama, High. Perform. Polym., 18: 593-602, Y. (2006).

2010





