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Abstract: Two series of copolyimides (Co-PIs) were prepared by reacting 4,4'-(hexafluoroisopropylidene) diphthalic
anhydride (6FDA) and 1,2,4,5-benzentetra carboxylic dianhydride (pyromellitic dianhydride) (PMDA), as dianhydrides
based on 4,4'-biphthalic anhydride (BPA) and 2,2'-bis(trifluoromethyl)benzidine (TFB) by using thermal- and chemical
imidizations. Co-PlIs films with different dianhydride monomer compositions were compared in terms of their thermal
properties and optical transparencies. The addition of PMDA was more effective than the addition of 6FDA for improving
the thermal properties. Meanwhile, 6FDA is more effective in optical transparencies.
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Scheme 1. Synthetic routes of Co-PIL.
Table 1. Monomer Compositions of Co-PI Films
cop; TFB  BPA Series 1 Series 11 Molar
(mole)  (mole) 6FDA(mole) PMDA(mole)  ratio
A 1.0 1.0 0 1:1:0
B 1.0 0.8 0.2 1:0.8:0.2
C 1.0 0.6 0.4 1:0.6:0.4
D 1.0 0.4 0.6 1:0.4:0.6
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Table 2. Optical Properties of Co-PI Films
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Figure 1. TGA thermograms of Co-PI films.

Figure 20 R$1om, SA] Table 20 =2 A7= 2|3k th
50~200 °C Ate]e] 2= 7tolld 221 71 54de] CTE= A
o] FzolM 4 ppm/°CHLLY, series P1ME 6FDAYE 7P &
Z74?1 D7} 44 ppm/°CZE, series 1I°14+= PMDA7} 718 &
22421 D7V 7 ppm/’C7HA] YAl A7t S7ekeE 73R
S Btk 24o] o] A8l A9 % BPAS} TFBol| &4
she FAREC] W A Te g A E | Qo] AirstH,
A== X8 7|12 A3l EAF A= vl @ (orientation)©] &
o|stal, AFEF A& Atel€] Q1= (chain-chain interactions)©]
el FARE S WAl X3k -CF,0] 28| E°] 714

Series | Series 1I
Co-Pl T, (°C) 5" (°C) wi™ (%) CTE* (ppm/°C) T, (°C) 7o' (°C) wig®™ (%) CTE (ppm/°C)
A N.O“4 531 84 4 N.O. 531 84 4
B N.O. 503 73 23 N.O. 536 80 5
C N.O. 491 65 33 N.O. 519 80 6
D N.O. 478 58 44 N.O. 501 79 7

“At a 2% initial weight-loss temperature. "Weight percent of residue at 600 °C. “Coefficient of thermal expansion for 2nd heating is 50~200 °C.

“Not observed up to 400 °C.
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Figure 2. TMA thermograms of Co-PI films.
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Figure 3. UV-vis transmittance (%) of Co-PI films.



Table 3. Optical Transparencies of Co-PI Films
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Series | Series 11
Co-PI Thickness Ao” 500 nm"™ L Thickness o 500 nm"™ Vi
(um) (nm) (%) - (nm) (nm) (%) h
A 55 391 85 7.1 55 391 85 7.0
B 53 389 85 6.5 53 393 85 8.4
C 56 385 86 5.6 52 394 84 11.0
D 56 381 87 4.9 54 395 80 17.3
“Cut off wavelength. Yellow index.
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Figure 4. Photographs of Co-PI films.
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