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NMP 25 ml .
100°C 3 h.
200 mlL
80C
PAI-1.
PAI-2
PAI NMP 15 wt%
0.45 pm Teflon
30 min . PAI
7.62 cm
FT-IR  UV-Vis
3 ~10 pm.
30 ~
50 pm.
. 80°C/3 h 120°C/1 h 180°C/1 h
250°C/1 h.
PAIL
2
2.1
BTPB |
¥ TMA
2SPDA I1
BTPB.

2 BTPB



19

1782 em™! 1720 cm™! H abec
2SPDA H def
C—N 1377 em™! BTPB
3483 cm™! .BTPB
1219 em™! . 3 CHN
BTPB  'H-NMR
0
=Ly - w00
TMA 0 2SPDA
DMF

Room temperature, 4 h

0 O
Ol HO
0 O

I
Ac,0, pyridine

100°C, 4 h
O Q.
HOOC
O O
BTPB
Fig. 1  Synthesis of diimide-diacid BTPB
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Table 1 Inherent viscosities and solubility of PAls PAI-1.DMA 7
PAT VTS Solubility” 7 PAI
dl/g NMP DMF y-BL CHA Toluene Methanol PAI-1 30C
PAILL  1.06 ++ +- +- - - - E’ E" 0.69 GPa
PAI-2 1.17 + 4+ ++ + -+ - - - ,
33.5 MPa T, 185C E
* Inherent viscosities measured with PAI solution at a concentration of 0.5
4
o/dL in NMP at 30°C >+ + Soluble at room temperature + — Partially E 0.1 GPa 18.8 MPa
soluble at room temperature — Insoluble PAI
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2 . PAI ' Fig. 5 TGA curves of PAI-1
Table 2 Thermal properties of PAls
5% Tss 440°C 700°C pal R T’ Ton' R’
DSC DMA C C %
67% . PAI-1 191 185 466 507 67
DSC DMA PAI PAI-2 193 209 440 498 72
* T, glass transition temperature T'sq, Toq temperatures at 5% and
T, . 6 PAl T, 190°C  PAI-2 o
° 10% weight loss respectively R, 7 residual weight ratio at 700°C in
T

g

nitrogen
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Wavelength (nm)
' Fig. 6 DSC curves of PAls
5.0 Fig. 8 UV-Vis curves of PAls
4.5
14.0 PI PMDA-ODA 69% .PAI-1
5 1?7 Awer  3821um  PAI2 24 mm
& 13.0
E 1255 PAI -
Z g
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10°F —o-PAI-2, £’ 115
102F —o-PAI-2, E” a PAL-2], PAI PAI-2 n, 1.7421
\E —2=PAI-1. E'
100F —v—PAI-1. £" -pal-1 |00 PAT-1 0.01  PMDA-ODA PI  0.045.
50 100 150 200 250 300 PAIL-2
Temperature (°C)
' Fig. 7 DMA curves of PAls 17.50% . PAI
An 0.0214 PAI-1 0.0353 PAI-
PAI 2 PMDA-ODA PI 0.0780
2SPDA-PI® .
PAL PAI
T,. 190C T, n
PAI . An . PAI
2.5
PAI PAI . 3 PAI
500 nm 90 % 3.30 PI
' Table 3  Sulfur contents and optical properties of Pls
St P Tson© Refractive indices and birefringence
PI ;
% nm nm R’ iy Nyt An! e’
PAI-1 14.99 382 93 1.7392 1.7178 1.7321 0.0214 3.30
PAI-2 17.50 406 91 1.7536 1.7183 1.7419 0.0353 3.34
Ref. PI' 0 415 69 — — 1.6950 0.0780 —

d

“ Sulfur content ”Cutoff wavelength © Transmittance at 500 nm ¢ see 1.2 Measurements © Dielectric constant estimated from n,, according to e =

1.10n2, " PMDA-ODA with the structure shown in Ref. 12
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SYNTHESIS AND PROPERTIES OF ORGANO-SOLUBLE POLY AMIDE
IMIDE S WITH HIGH REFRACTIVE INDICES

LI Zhuo LIU Jingang GAO Zhiqi CHEN Jiansheng YANG Shiyong
Laboratory of Advanced Polymer Materials — Institute of Chemistry — Chinese Academy of Sciences  Beijing 100190

Abstract A series of novel poly amide-imide s PAls  containing sulfur elements were synthesized and
characterized. The flexible sulfur-containing groups either the linear thioether linkage or cyclic thianthrene group
were introduced into the PAls in order to increase the refractive indices and decrease birefringences of the polymers.
Thus an aromatic diacid compound 1 4-bis 4-trimellit-imidophenylenesulfanyl benzene  BTPB ~ was first
synthesized from a sulfur-containing diamine 1 4-bis 4-aminophenylenesulfanyl benzene 2SPDA and trimellitic
anhydridle TMA .Then BTPB was polymerized with two aromatic diamines with high sulfur contents 4 4'-thiobis
p-phenylenesulfanyl  aniline 3SDA  and 2 7-bis 4-aminophenylenesulfanyl -thianthrene  APTT

respectively to afford two PAls. The obtained high-molecular-weight PAls with the inherent viscosities of 1.06 ~ 1.17
dL/g are soluble in N-methyl-2-pyrrolidinone NMP  at room temperature. The PAI films exhibit good thermal
stability up to 440°C and glass transition temperatures higher than 190°C. In addition the PAI films show good
optical transparency in the visible light region with the cutoff wavelengths around 400 nm and optical transmittances
higher than 90% at 500 nm. The high sulfur contents and the flexible thioether linkages endow the PAI films with
refractive indices higher than 1.73 and birefringences lower than 0.04 at 632.8 nm.

Keywords Poly amide imide  High refractive index Solubility Thermal property





