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Properties of polyimide liquid crystal alignment layer
with different backbone structure

LIU Lu-lu, LIU Ming, GONG Shi-ming, WANG Ying-han”
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Abstract: A series polyimides (Pls) were prepared by one-step method. These Pls were comprised of a
functional diamine N, N-bis (4-aminophenyl)-4-( dodecylo-xy-biphenyl )-4'-amino-phenylether (C,,-
BAAPE), one of two commercially available diamines 2,2'-Bis (trifluoromethy-1)-4 . 4'-diaminobiphe-
nyl (TFDB), 4,4'-Oxydianiline (ODA) and one of two dianhydride 4,4'-(hexafluoroisopropylidene)
diphthalic anhydride (6FDA) and 4, 4'-Oxydiphthalic anhydride (ODPA) in order to get different
backbone structures. The structures and thermo properties of these Pls were characterized by NMR,
FT-IR, DSC and TGA. Pretilt angles and alignment abilities were carried out by pretilt angle tester
and polarization microscope. Solubility of Pls was tested by dissolving PlIs in various organic solvents.
DSC and TGA curves showed that PI-2 had higher glass transition temperature (T,) and decomposi-
tion temperature (Ty) than PI-1 and PI-3. Three PI films presented vertical alignment before mechan-
ical rubbing and only PI-2 maintained it after rubbing process. Conformations of these Pls were simu-

lated by Material Studio (MS). The vertical conformation existed in PI-2” s backbones improved
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rubbing resistance and showed vertical alignment ability after rubbing.

Key words: polyimide; backbone structure; LLC alignment layer; vertical alignment; rubbing resistance
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Fig. 1 Synthetic route of the diamine monomer N,
N-bis ( 4-aminophenyl )-4-( dodecyloxy-bi-
phenyD-4'-aminophenyl ether (C;,-BAAPE)
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Tab.1 Chemical composition of PI samples

Sample 6FDA ODPA TFDB ODA C,,-BAAPE*

PI-1 1 0 0 0.95 0.05
PI-2 0 1 0. 95 0 0.05
PI-3 0 1 0 0.95 0.05

* All monomers were calculated as mmol.
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Fig. 2 Structures of PI-1,PI-2 and PI-3
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Fig. 3 FT-IR spectra of PI-1., PI-2 and PI-3
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Tab. 2 Solubility of Pls in various organic solvents

PI NMP DMSO DMF DMAc m-cresol TCM THF
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Fig.4 TGA curves of Pls
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Tab.3 Thermal Properties of Pls

PI T,/C T,/C T;/C Ty /C Reoo /%
PI-1 287 379 539 564 56.8
PI-2 305 397 552 579 53.1
PI-3 256 358 519 547 57.3

4

Ty: PTEIERS SR BE s Ts 0 PG H 500 BF Y R BE 5
Tm: PI%E 1O%H¢EQEE§R8()(): Z’IE 800 QCHTJ- PI 7£%io

3.5 BB AR A BN [ 1 A8

3 Fl P il B 1 W &b & A T AR B dE n 3E 4
JIiR o 23k B A A A YA o 3 1) A D' S TR R
FHFE S (a), (b, (), IF4ATLIHH,
FEEEHE T, 3 Pl P IR I 1 J5E 7 R 5 9 7 2 T X
] LT AR 34 ok 00°; EEHE S, A PI-2 Jir il %
) T 1) 5 B 1755 R ot 40 F A LI, G T AR R
88. 77, 1M PI-1 Fl PI-3, 28 B8 #8 J5 (%) #4143 591
L2°F 1.6°, XFHeIEl 5 vhdg—HE A A7 5 0 7 R
ALK B, MW R 45705 . R P2 dh24b
THEAS 1M PI-1 A PT-3 ¥ 52 30 el 0% 31 5 19 22 4k
SRR AR AR S T R B S PL-2 A7 o 2
FLCE], PT-1 A PT-3 AR B 1 A7 B ), 7 JEE 45



%5

X 55 5 25 < R T S g = 0 44 R T 94 o BB 1o JEE P B )52 ) 761

T3 F PTH ) AR BE 75 5 W 4 1 2R 17 36 15 L
WL, EZEHT 3 A PL AT &A LB LM IEE
M T LN B A R SR AT B AR OT AT A F
HED o 59 & 4 —F AR B S DT 43 2R AT
A H A, R S, PI-2 B R 4 ik B b )
I AT WA BRI I BRIt PT-1 Al PI-3 J 2% 1
JIT 5 1 0 1 5 A ) AR R ) I 5 A
G FHELAE S NI S 0 43 7 P4 BT

x4 REBTUR B
Tab. 4 Pretilt angle of liquid crystals

Pretilt angle/ ()

Pls

Before rubbing After rubbing
PI-1 90 1.2
PI-2 90 88.7
PI-3 90 1.6
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Fig. 5 Polarized optical microscopic images of LC cells
after rubbing. a, b and ¢ represent PI-1, PI-2

and PI-3. respectively. Rotated cells for 45°,

the pictures changed from left row to the

right row
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Fig. 6 Space structure of Pls (gray. white, red and

blue represent C, H, O and N molecules, re-

spectively)
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