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25°C 0.5 g/dL
NMP . 16.16 g 37.7
1.2 4- PETI mmol BTPB 7.55 g 37.7 mmol 3 4'-ODA 36 g
186.35 mmol 4-PEA 145 ¢ NMP
6 1 h 49.60 ¢
PETI-1 ~ 6 1 168.58 mmol BPDA 112 ¢ NMP .
1150 PETI-1 . 75C 4~6h
Table 1  Stoichiometry of PETT oligomides synthesized NMP 30%
Diami 40 mL 185°C
lamines
Samples Dianhydrides
e v BIPB 3 4-0DA §~10h
PETI-1 BPDA 1 1 200C
PETI-2 BPDA 3 1
PETI-3 BPDA 1 0
PETI-4 ODPA 1 1
PETI-5 ODPA 3 1 130C 100.24 ¢
PETI-6 ODPA 1 0 97% . 1
=1 @ gt
NH,
4-PEA BTPB
Cl) NH,
/CJQF 208 H}o@
'l
(€] 3,4-0ODA
30% Solids
NMP
Amide acid oligomer
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Fig. 1 Synthesis of phenylethynyl terminated oligomers
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Fig. 2 XRD curves of PETI oligomers
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3  PETI DSC
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XRD
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Fig. 3 DSC curves of PETI oligomers
a PETI-2 first scan b PETI-3 first scan ¢ PETI-2 second scan
d PETI-3 second scan
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Fig. 4 TGA curves of PETI oligomers

PETI
PETI
25 mm
AR2000

1.2 mm

TA

250 ~ 400°C
5 PETI-1 2 3

4 K/min.

PETI-1
320°C
6 Pa s.



522 2007
6 PETI45 6
5 PETI-1
3 4'-ODA
PETI-1 2
PETI-3 280°C
80 Pa s
PETI-2 3 300°C PETI-5 6 300°C
PETI-1
6 PETI-4 5 6 ODPA BPDA
DSC 6
PETI-3 4-
100%
PETI-3 2.4 PETI
.6 PETI-3 > PETI-2 > PETI 2210 cm™!
PETI-1 > PETI4 5 6 371°C
PETI-4 5 6 <PETI-1 <
PETI-2 < PETI-3 371°C
10° 2
E‘ | 04 y 320°C
.E 103 BPDA
H: PETI-1
L 10 344°C PETI-4 335C.
? 101i 0 PETI-1 3 4'-0ODA
E PETI-2
o S PETIS PETI-1 2 3
260 280 300 320 340 360 380 400 344 340  334C.
Temperature (°C )
Table 2 Thermal properties of cured resins
Fig. 5  Complex viscosity curves of PETI oligomers at different T, DMA C
temperatures Samples T, DMA C
G' tand
16 4 PETI-1 308 344 301
PETI-2 305 340 296
g 10° PETI-3 301 334 287
& PETI-4 298 335 290
£ 0 PETL- 297 334 288
é PETI-6 292 327 279
> 10"
ks
a 4-
g 140
g OPETI-6
o % PETI-5
260 280 300 320 340 360 380 400 PETI XRD  DSC
Temperature (°C )
OPDA

Fig. 6  Complex viscosity curves of PETI oligomers at

different temperatures
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.PETI 371<C 3 4’-0DA
BPDA

300°C
BPDA
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SYNTHESIS AND CHARACTERIZATION OF POLYIMIDE OLIGOMERS
AND RESINS TERMINATED WITH 4-PHENYLETHYNYLANILINE

CHEN Jiansheng QU Ximing FAN Lin ZUO Hongjun SUN Hongjie YANG Shiyong
The Laboratory of Advanced Material Institute of Chemistry ~ Chinese Academy of Sciences  Beijing 100080

Abstract A series of new polyimide oligomers and resins terminated with 4-phenylethynylaniline were synthesized
using 4 4'-oxydiphthalic anhydride ODPA 3 3’ 4 4'-biphenyltetracarboxylic dianhydride s-BPDA 3 4'-
oxydianiline 3 4'-ODA  and 1 4-bis 4-amino-2-trifluoromethylphenoxy benzene BTPB . The phenylethynyl
terminated polyimide oligomers and resins were evaluated by their chemical structure thermal properties and
theological properties. Experimental results showed that all these oligomers were crystal line. The PETI oligomers
based on ODPA dianhydride exhibited lower melt viscosity and low-viscosity temperature range which made PETI
oligomers have more wide process window. After cured at 371°C for 1 h all PETI resins showed good thermal
stability and PETI resins based on BPDA have high glass transition temperatures. The diamine composition of BTPB
and 3 4’-ODA has effect on both melt viscosity and thermal stability of oligomers and resins especially on the melt
viscosity of PETI oligomers based on BPDA. In addition the thermal cure reaction of 4-phenylethynylaniline
terminated oligomers occurred obviously at about 300°C .

Key words Polyimide 4-Phenylethynylaniline Thermal property Melt viscosity





