T HELOZHAMBRRARY £ I R 7 4 VL OER & FHE

WKAEEN OLE—k, R, mlfkE
FEfE RIS R B, BB
=E

R LSI ICAV 2 BREEREA~OGR 2 SIS AN DORERXRN Y A I K7 4
VAERFE L, R -BEAY L L TYMEETINE TIBER L DAn 2, W
J (FevL 7Y a—n) (PPG) RIHEHS>YT I 72 b NI ODA ZAWTHES
SEHILICED, RYT I FBERTRYA I FEERLE, BohERY A I Fo
BIREHN T AR EICHEL, ZhE2BETMET 52 & THLEK+ nm OEHMET ¢
N EJ/T, LORESIPBREIETIHT L LT, BE, PPGHMONT &, B9
BEGRERDHD—HT, RLHFED PPG =y AW HAICIEEGET O

PPG EHE /v —DEIEIEKEETIIE—EOHREEZ D Z & BmhoTz,

1.

TED LSI O X bl dEERLICEY, ZOBEBEEL T v YR F HED HEIREE
~EEELTETEY, EBROBERRE RC OFHE & B cross-talk (KT OBAEN D,
JEAERE M EHIEFAER CTH I Z 3RO ON D, Ebic, EHELZBET I LE
FIHEBIR AR EH A EWE, BMEOLONEREND, KU A I FEED L D 28
BHEEZ o7, BEERE L L CoARHFEINEA, FERRFLO CTHAEE
AN, RFERRY A I FOFERIJF LR 2V, ZOMBEIZ VTR
FoMToN, BETIE 7 v #ERY A I FRVUIBIERAARI A I FEHVWD Z & TH
BEEDHOIBETITAENTEZZEMHALMCENTNS, —F T, ZXROFEE
PENZ 20, BREEELZ ZAEEICT S CHERETIT 2205 FELRA
INTE, LR 2EOFEROHAL LT, 2T ANV LE 5257 v FRIERY A
I POV TRHINETIEHRERH D, P Zhicxtl, ZAET 1V L 25X HER
KRV A I NZEALTEFELOIIN—TIZX Db OUNRER 2L, ZOE— Wit
MBICHIRS b eh b, P SEBABSMEEORY (Frer sl a—n) £/
TFNT—T PP MBI L DR Y 4 2 FEEKL, Zhix v TEhisst
Bl LISl T7 A VA EFBT L2 IR LD THRET D,

2
]l

2. Hik
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AU A I FARK : DMF IR, R FFHE T 60°C T DAn (0.4465 g, o

1.98 mmol) & AF¥ 7 =V > (0.3908 g, 1.98 mmol)%* 4 FFfES L7, g = Oo
RISREBRETHRG LizDb, 3,5-07 3 ) ZEAERRD PPG T AT 0
v (PPG D E¥)5r T8 1200) (0.0582 g, 0.041 mmol)?®> DMF &K % i o

A, 60°C T 5 K L7z, BONBREKICHIT, THLZAROKHKRE ABIC

FoTHIN, HEBELTKRY 72 FEER BT, L& 0.65¢g, INF 73 %, FEL 'H-NMR 72
LBNZIRIZE VT2, RICZ DR Y 7 2 Nk 0.4 g O DMF BRI HEAKEEEE 0.5 mL 72
BNNC MY =FAT7 I ImL 2%, BHEFAKF 150°C T 6 R MMBGER L7z, K
ISR ZEKIZH T, ELEBAOMERESBTRIRLTRY A I F&Fk, [X& 037
g, IXFE 91 %, [FEIL'HNMR 25N IR IZE -7z,

ZHAMRY 4 I FIEOFRE: R Y 4 2 N % 50 mg/mL OEE TDMF IZEMNLTEX,
INZAEO2 ym DAY T T T 4 NF—IZBUT%, T7AERLEICAE a—h
THZE TR LT, ZORERY T 140°C % THE L, ZOIRET 15 BB LT
BREBHEER W, TO%, BNz 7 4 AE2DFhREIE FIZ 200°C T 9 BRI
By 5 LIV EHMEEE BT, BOBRIZISEMIZLVIToT,

3. ERBIUER
Figure 1 IR THEED KR Y A I REREFILT-,

‘ 100
Thermally labile part \,
5 0
o : To enhance processablhty g ot .
=
D 4ol — HomoPt
] ~ =" 2% PPG-PI
S cimec 4% PPG-PI
T 200 30 400
Figure 1. Chemical structure of designed Temperature o
thermally labile polyimide Figure 2. TGA profile of copolyimides

PPG BHYT I VE /v —i, 35V buRRERLAY I(FrELLFFUR)
T TFNZ=TAOME, = brEOBTERTAK L, ZOF/<—L ODA %
A, IBIRX CEBEAY E L YRR TCINE TICHE L DA 2H L THESKY
4 I REAK LI, *PPPG DEH£IT 'H-NMR & B3 H 218 U CHEZR L7- (Table 1),
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Table 1. Synthesis and properties of polyimides

PPG content(wt%) Pore size

Name My PDI Charged Incorporated Tg(oc) T, d(OC)d (nm)
NMR® TGA®

Homo-PI 69,200 294 0 0 0 270° 370 0
2%PPG-PI 106,000 332 22 2.1 14 - 298 15-65
4%PPG-P1 170,000 2.66 4.3 43 5.7 - 258 14 -60
10%PPG-PI 89,100 2.81 10.8 10.5 16.6 - 257 30-120
20%PPG-PI 67,600 269 21.7 21.0 202 - 210 20-65

a) The weight-average molecular weight (AM,,) and Poly Dispersity Index (PDI) were measured by gel
permeation chromatography using DMF solution. b) Estimated from 'H NMR of poly(amide acid). c¢)
Estimated from weight loss of polyimide by thermal treatment at 200°C for 3 hrs. d) 5 wt%
decomposition temperature for polyimide measured by TGA under nitrogen (10°C/min). e) The glass
temperature is referenced in the journal (Kudo, K. et al., Macromol. Chem. Phys. 201, 2289 (2000)).
ZORY A I FIZ200°C i TRBICEREAED 2 & 25, TGA 5T L R S h,
PPG DT AT WO K H 5 R n3stETe = & ARE X7z (Figure 2), TORY A I P&
200°C THMLHE L72%% 'H-NMR Z/€F 5 Z L2 ko> C, PPG AL TNBZ &
AR LT (Figure3), £/, ORIV A I RO T4 NV EEETRASELTHLT /1
DAERITBE SN o728, b MCREIZ UTNET 5 2 &L TEAMLT 4 V2D HF

b2 Z L%z SEMBIEZEL TR L (Figured), ZDT &L, 1) 74N bHF

b)
jtg i 1 PR
a)
s fig b2 A % P
Figure 3. 'H-NMR spectra of PPG-containing Figure 4. "SEM images of PPG-containing
polyimide before (a) and after (b) the thermal polyimide film before (a) and after (b) the
treatment. thermal treatment.
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TPl E#{& PPG OB THMBENSE Z > CnAZ L, BLU2) HETIIENMHT
A UTABRD TR EEBA L 2o THRSIBNTLEI DR LT, BEICTHZ &
TR FRD DT 4 VAF~OBEBPENBIT SN E2BKT 5, R PPG &
FEOEIAIRT7 4NV ERWERETYH, 7 4 VAOEIBEMT 513 EHL OB
LY A XDOERBEEIC R -T2, ZHICH LT, RILSTED PPG ==y & [
WeBEIZIZEEAMEGF O PPG 5F € /) v —0ENITKEETIZE—EDOLRE 5
2D T WD oTe, FFIZPPG 3 20% 3 £ T\ 5 PL DG 100 nm UL T O EF
DEHMET A LV AREBRE LS G LN,

4. KRR

BOMERSE A Lo ) v~ — 2V TRAOXESR ) A I FEEKRL, ZhzAn
TEAMEORI A I RT AN LZ/D LTI LT, 4%, ZO7 4V LADFERE
AEST DT, ZHMBENFTERIRITREZAOLNLILTWSTFETH D,
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