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im SCEH A study on structure-property relationship of alicyclic polyimide films
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Figure 1. The synthesis processes of Head-to-Head and alternating polyimide.
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Figure 2. The structure of PPG-PI.

Table 1. Characteristic of the alicyclic polyimides

PPG content(wi%)
Name M,2/104 PDI - Incorporated T,(°C) T4(°C)® T4(°C)'T,(°C)?
NMR®  TGAS
Homo-PI 6.92 294 0 0 0 27/0 370 413 411
2LPPG-PI 10.6 3.32 6.5 52 50 N.Md 298 364 445

4LPPG-PI 17.0 266 119 10.1 11.0 N.M4 258 309 447
10LPPG-PI 891 281 26.3 245 250 N.M4 257 275 464
SHPPG-PI 10.56 236 26.6 25.7 253 N.M4 207 214 414
15HPPG-PI 5,62 262 527 499 46.6 N.M¢ 186 192 459
5HPPG-Pl-one 13.2 284 26.6 244 256 N.MY 212 219 437

#The weight-average molecular weight (M,) and Poly Dispersity Index (PDI) were measured by gel permeation chromatography
using DMF solution. The PPG contents of polymers were estimated from ° their poly(amide acid). © The PPG content of polymers
were calculated by thermal decomposition rate and thermal treatment was performed at 250 °C for 3 hrs in air condition.  N.M =
not measurable, © the onset temperature of degradation and " 10 wt% degradatlon temperature for polymers measured by TGA
under nitrogen(10 °C/min) and ¢ the onset temperature of degradation for Pl main chain after PPG moiety removed.
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Figure 3. The SEM images for (a) Homo-Pl and (b) 2LPPG-PI(7 wt% of PPG), (c) 4LPPG-PI(12 wt%), (d)
10LPPG-PI (26 wt%), (e) SHPPG-PI(27 wt%), (f) 15HPPG-PI(53 wt%) and (g) 5SHPPG-PI-one(27 wt%)porous film.
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Table 2. The properties of ODST derived Pls

Head to Head Random
Diamine ca Tg ca Tg
QDA 3.57 268 3.21 248
p-phenylenediamine 3.68 - 3.35

% denotes dielectric constant.
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