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Fig. 1 Synthetic scheme of the diamine monomer
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W AR, e uE AR SRR T g

B o E K 5. 3 g, IR 83% . '"H-NMR ( DMSO-

dg,8):11.40 (s, 2H, —OH), 8.00 ~7.98 (d,
2H, ArH), 7.94 ~7.91 (t, 1H, ArH), 7.79 ~
7.78 (d, 2H, ArH), 7.75 ~7.73 (t, 1H, ArH) ,
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Fig. 2 Chemical structure of PI-HP and PI-HAB
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ArH), 7.81 ~7.80 (m, 2H, ArH), 7.68 ~7.63
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Fig. 3 'H-NMR spectra of the monomers and polyimide
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Fig. 4 FTIR spectrum of PI-HP
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Table 1  Solubility of PI-HP in various solvents®

DMF THF Ethanol Toluene Acetone
+ o+ + o+ - - +
+ + Good solubility; + Middle solubility; - Insoluble

DSC 73 #r & i (Bl 5) £ WIS 219 P A = i
~350°C I B N LRI R 1 T, 1 55 — B
SCHREL 22 18 W B B OR S5 1 i R & PI-
HAB" (5 #y LI 2) A AETE 0 ~ 300°C 315 il A
R AL T, , #I i Material Studio #24} 1) PI-HP
¥y T, & 286°C , 1fif PI-HAB [ T, 3 283°C , 3Cifik
[ 13 )4 5 0 & Bk #4) 1Y) PTS A LA AH X B 22
B EREZE AL, H T, 39835 5 295°C. 5 & A W
ZENWIW A T, R AT AR X 2R PL & KW
FRHL R X Tk B A Sg 16 S /R H 5 BORIH DSC
D7 ¥EXE AN AT T, , 35 i 30 5 2 0L T 1o B2 A8 B 119 44
B A i R &, sl O T, 7 I 2. PI-HP
B TGA R 7E 4512k 2. 5% 11 5% 5545 5] i) #4
S FRRE (Tys) 4 51 4 388 i1 398°C , I H 7F 400
~500°C {5 [l N A 20% Z2 47 3R HE, X FTFRAT]
ZHIAEE Y 0T A b R W A A S A By B L Pl

0.0

05k The second heating scan
3
N2
g -1.0+ The first heating scan
=
5
= ist

_20 1 1 1 1 1

50 100 150 200 250 300 350

Temperature (°C)

Fig. 5 DSC thermograms of PI-HP from the first (100 ~
350°C ) and second (RT ca. 350°C ) heating scan with the

scan rate of 10 K/min
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Fig. 6 UV-Vis (A) transmittance and (B) absorbance spectra of the polyimides
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SYNTHESIS AND CHARACTERIZATION OF A POLYIMIDE
CONTAINING PHENOLPHTHALEIN GROUPS

Miao-cai Guo', Song-nian Li’, Xiao-gong Wang’, Gang Liu', Xiao-su Yi'
(' Science and Technology on Advanced Composites Laboratory, Beijing Institute of Aeronautical Materials, Beijing 100095)
(? Institute of the Second Artillery Equipment, Beijing 100085 )
(* Department of Chemical Engineering , Laboratory of Advanced Materials, Tsinghua University, Beijing 100084)

Abstract A polyimide containing phthalein groups and hydroxyl side-groups was synthesized. In the
synthesis, a new diamine monomer containing phenolphthalein group was prepared by nitrification of
phenolphthalein and followed with further reduction. The polyimide was obtained by polycondensation of the
diamine monomer with 4, 4’'-hexafluoroisopropylidinedi ( phtalic anhydride) (6FDA ) and subsequent high
temperature imidization step. The chemical structure of the monomer and polyimide was characterized by 'H-
NMR and FTIR. GPC test gives the molecular weight (M) and polydispersity of the polyimide of 15500 and
2. 47 ,respectively. The polyimide shows no obvious T, in the range of 100 ~350°C and a T, of 388°C with
2.5% mass loss by thermal analysis (DSC and TGA). The polymer has good solubility in some aprotic polar
organic solvents such as DMF ,DMAc, etc. but is insoluble in weak polar organic solvents such as toluene. The
UV-Vis transmittance and absorbance spectra show that the polyimide possesses good optically transparency in
the visible region. For its aromatic hydroxyl side-groups containing structure ,the polyimide can be further used
as a precursor of high performance functional materials.

Keywords Polyimide, Phenolphthalein, Thermo stability, High transparency





