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Table 1 Effect of the content of 3,5-dimino benzonic-4’-diphenyl ester on properties of PL

T
()

Mole ratio”

[n]
(di/g}

Tensile strength
(MPa)

T;

(T)

T Broken elongation
(T) (%) NMP

524
521
539
543
523

5 1.12
10 1.08
15 1.04
20 0.98
25 0.82

79.4
98.2
139.2
235.2
148.3

233
235
231
229
226.6

! 5.9 8° s*" /
261° 5.8
257 5.5
255 5.1
248 4.9

W

* 3,5-Dimino benzonic—4’-diphenyl ester/all dimines ( mole ratio) ;
b T,: 5% weight loss in N, from TGA;
© T,: plass tranaition temperature (from DSC);
4 T,: isotropic temperature of the liquid crystal phase from DSC;
* Obtained from polarized optical microscopy
§° 60%C ,dissolved; S: dissclved at room temperature
MEL B EENERRETERIIE
n, BB R R RN B/, Y 3,5- "R %
EPRA-BEERNOTBEL 20%0, [n]JRET
B.REERNS FRERRTAR _EHEHE .S
Bl 09 & B 7 ok LA B — J OO ) % )z BRL R, 7
ALBEAHECHESHR)T, FTRORMTEE
FEFRTEAMEMNZ R AHEMLN. KRR
EHHESFREOMEMETEHA FR&EY . THEMR
HEEMNES BN NITMEREE ERLRET
B THERE  MER G ETH B PL hER
BER RO T 05 i, X 00 W BT & BT, IR
MNEHFEHMEREAAHB(ERAEBMETRE,
AHESHE S HHRH), IR EREHER
K EEEMEER /L TR, BB ERH
B HE_SEAEYWBIRN 20% LG8 Bk
BRES Y- HARLAYBHERED 25% U
B, ATFAFROBERER, HEREFEHRT F
BErad HAREHWERTHORME.
MIEYe DSC MR E LA, MEM S &
Blet , AR ETME D B ERM T, 8

EWAK BEEMESBEOMM, T, ERERE, T,
MR ECEERES TROBKTIEN .

2.2 AMEREARBRIERMERTA

FLEY A DSC R ME 3 PR, HERTH
NG BRMEE, RE TR, T
BRAZRERE, ZHERFIXEYR TIERE
SEAY NN RETH SRR, DSC
gk b s B0 2 % 20 M, BT X b 3 T AL B
FRE,GEMEERNEHRESHAS R
HEESHLRFE(MHERXREE). A DSCH KL
. RAUNBEBLKTRAEREQOBYRTER,
HUEGYHHER-TREMNEANFTAL
B ESRERAMHHESUANALRIRN, £
B4 FARRRS AW E RS S FRES. T
FWBEE S WE, o FHARER, RHRIER

5%
asw, 20% 1576 10 :
()

220

Heat flow (mW)

230 240 750

T(C)

210
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a

Fig. 4 Photomicrographs under crossed polarizes of PIs(3,5-diamino benzonic-4’-diphenyl ester 15% , mole ratio}

a) Taken at 250°C,60X: b) Taken at 255, 60X
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Fig. 5 WAXS file patterns of Pls
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SYNTHESIS AND CHARACTERIZATION OF 3,5-DIAMINO
BENZONIC-4'-DIPHENYL ESTER AND POLYIMIDE
WITH LIQUID CRYSTALLINE SIDE-CHAIN

FAN Haojun, GU Yi, XIE Meili
( State Key Laboratory of Polymer Engineering , Sichuan University, Chengdy 610065)

Abstract 3,5-Diamino benzonic-4’-dipheny! ester was synthesized and a novel liquid crystalline side-chain in-situ
self-reinforced PI film material has been achieved from co-condensation of 3,5-diamino benzonic-4'-diphenyl ester,
3,3'-4, 4'-oxydiphthalic anhydride (ODPA) and 4, 4'-oxydianiline (ODA). The properties of polyimides were
characterized by DSC, TGA, WAXD and polarized optical microscopy respectively. The results indicate that the
properties of Pls with mesogenic units, such as molecular weight, solubility, thermal stability and tensile strength
depend strongly on the content of mesogenic units. The molecular weight decreased and the solubility increased with
the increase of mesogenic unils’ level. Due to the in-situ self-reinforcement of LC side-chains, the mechanical
properties of Pls were greally enhanced, for example, the maximum improvement of tensile strength and modulus
reach 270% and 300% , respectively. TGA study indicates that the 5% weight loss temperature of Pls excess
520°C . Under polarized optical microscopy,these Pls exhibit LC behaviors in a high temperature range and exhibit
nematic phase. Co-polymerization and introduction of side-chain mesogenic units decrease the regularity and
symmetry of main-chain,so the side-chain liquid crystalline Pls also exhibit good solubility.

Key words 3, 5-Diamino benzonic-4'-diphenyl ester, Liquid crystalline side-chain , in-siéu self-reinforcement,
Polyimide films



