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Fig- 1 The synthetic scheme of the copolyimides
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NMR % F 400 MHz Bruker #% 843t 4R {{ W = (LL
DMSO-d, X #]); DMA R Al DMA2980 & # il
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0.04 mm) . 4> F B F F Perkin-Elmer Series 200 B &
BB EAEN(CPC)PE(OCT , RAHEAEER
LiBr(0.01 mol/L)#) DMF,#i# 4 1.0 mL/min, LA
KB AEAE). UV EH Perkin-Elmer Lambda
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Fig. 2 'H-NMR spectrum of the copolyimides

Table 1 The copolymerization composition of the copolyimides

Sample number Xry Xy

10/0 10/0
9/1 9/0.8

82 8/1.7

Bow o =

3 7/2.5

* The molar ratio of two diamines in feed; ® Calcalated by ' H-NMR
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JSTA e BE SR 1 ( X/ Y = MBTBA/PDA ) ) 3t 58
BEBREARAIEANTHERERLE 2. 8
MBTBA 5 PMDA i 5 09 ¥ T BE W % BB 1 B i
BHEE, PR T AIRRECAGSEESENT . W
FE T & 4L PDA 3R 4> F 4K MBTBA 5, BE & 3t
ERI D PDA SEMA S  HERAVBN TS
MR 2 TR, 24 MBTBA i1 PDA BE/REL X/Y =
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91 ~ 82 Bf , WY 7E Z WL BT 4T
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Table 2 The solubility of the copolyimides in different erganic solvents

Molar ratiof X/¥) m-Cresol DMF DMAc NMP CHCL, THF

10/0 5 S § 8
9/1 5 5
32 5 )
13 P P

w W onw
- W A

] 8
] P
P 1

$:soluble; P:partly soluble; I:insoluble
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Fig. 3 The GPC curves of the copolyimides
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Table 3 The molecular weights of the mpgl)inﬁdes

Moler ratio (X/Y) M, x107* M, x10°* MM,
10/0 6.89 11.46 1.7
9/1 7.55 11.09 1.5
8/2 9.14 16.16 i.8
13 4.73 6.94 1.5
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Fig. 4 The UV-Vis spectra of the polyimdides
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Fig. 5 The TGA curves of the copolyimides
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H BTy, Table 4 The glass transition temperatures of the copolyimides
4 Molar ratio { X/¥) 10/0 91 8/2 713
T (C) 360 366 368 371
B — iy ) B RN VR EE 3 4.0 wi% (0 SL B BE T 2 DMF %%
e BUEHLE 5 omx 5 om FRBHA L, F 75CHIM
= APEBERNELMHE. B XA EEERY 35
] mmx5Smmx0.04 mm. M tand-T IR TTLIFH,
FEISO~3T5CZIM I T B o 575, X5
0 1 : . 0.0 FHEREROBRAHZTEE 7, 5SAMMNY
1600 150 200 250 300 350 400
Temperature (°C) Bl 3R B W R T, WA R (ERER
i 6 The DMA cuvn of the cpdyimn ). BESRELT M PDA BE /K & B A0, K
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SYNTHESIS AND CHARACTERIZATIONS OF ORGANOSOLUBLE
AROMATIC COPOLYIMIDES

YANG Jintian'?, HUANG Wei', ZHOU Yongfeng' , YAN Deyue'
(! College of Chemistry and Chemical Technology , Shanghai Jiao Tong University , Shanghai 200240)
(® Institute of Life Science, Huzhou Teachers College, Huzhou 313000)

Abstract A series of aromatic copolyimides was successfully synthesized from the commercial pyromellitic
dianhydride (PMDA) with the commercial diamine p-phenyldiamine (PDA) and the diamine 4,4’ -methylenebis-(2-
tert-butylaniline) ( MBTBA) specially designed by ourselves. The copolyimides were characterized by IR, NMR,
GPC,UV-Vis, TGA and DMA . The copolyimide was precipitated in m-cresol in the polymerization process when the
molar ratio of MBTBA and PDA was lower than 6/4. The number-average molecular weight of the soluble
copolyimides measured by GPC was larger than 4.0 x 10* and the polydispersity index was higher than 1.5 . Only one
glass transition temperature of these copolyimdies was detected around 360°C by DMA. The copolyimides did not
show appreciable decomposition up to 500°C under N, ,and the thermal stability of the copolyimide increased a little
with the introduction of the PDA into the polymer chains.

Key words Polyimide, Copolycondensation, Pyromellitic anhydride, 4,4’ -Methylenebis-(2-tertbutylaniline ) , p-
Phenyldiamine



