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(DSC), % H TA Thermal Solutions MDSC 2910 & 7R
EFMERALN, FH,10 K/min FEH#HFTHE.
¥ 3= 0% (' H-NMR) -4, LR Z 80 4R
(DMSO-d, ) B EEF, Fl TMS M, BB T % JEOL
JNM-ECA300 NMR %) # & & 8z {% b 47 04 . {9
S ZL AR 638 (FTIR) 7387, R F Nicolet 560-IR
ST AR SR AT AN YR L R A R BCRL A R TR AL
(KB R E Bt TFE R BEERNE . E50- TR
HiE(UV-Vis) o+ ¥, % B PE 22 & 4 7= 9 Perkin
Elmer Lambda Bio 40 % #b-7] &L 70 ¥ e B i #
R, % F # E Sentech 7% @ % ™ #9 SE400
Reasearch Ellipsometer %4 # {8 X , 633 nm 7 7] L3¢
KRR, ERA AT EIEHR
% . R AR S (IR BRAS MgF E&H 8 NEIMRER
BB 80% s AR 250 W MR EERIT,
KR 365 nm FK L BEH 10 mWen', WEH
FHAXEEN 4 mWiem' . %A Olympus 4% 7] 4 7=
) BH2 B4R Y. i 135 58 VL B2 ¥R 6 8 1) 28U 5R
1.3 AREAYPLOHKEMN

B3V ZEEIWABM AMAL(ARRA
H)-NBE_HREET N, N-ZH B,
TERAKBRBESHRF FHTHEBRBREN . R
24 h EARE RCRAFERAK SEZARE
160 CHITHBRZN 6 hEEER . EFHFLEW
BMAZERRPIRE, 3R THRENARES
MPLOH B ERKBEEYELKREEFSHLEHN
R B ST RN, U HAREN CBEPITE
Pt i aE SR UETE 90°C % T3 814 PI-CL.
'H-NMR (DMSO-d,,8):1.71(s,6H),6.74(d,2H),
7.38 ~7.42(m,12H), 7.43 ~7.62(m,6H),7.64 ~
7.75(m,4H),8.02 ~ 8.09(d,2H). FTIR ( polymer
films, KBr,em™'): 3100 ~ 3000 ( H—C=C, sir.),
2970 (—CH,, str.), 1789 ( —C=0, str.), 1732
(—C=—=0 in Cinnamate, str. ), 1633 ( C=C, sir.),
1504, { Benz.ring) ,1361(C—N,str. ).
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IMOF B FREEM T L HT BEED
¥4 29% /) PI-C1 9 DMF %, 4 600 /min/8 s +
3000 r/min/80 s ) ¥ T HE 5 v 4 B i 19 1ITO 3
BELE.E£OCTTHI0hER—EZHTHWE
BRHTE, B2 4 60 ~ 80 nm, BT ST R4 H 1.62.
BHRHENRADBEER M RIRESI LT EER
W& NEEME. Y 25 pm 195 BB A 1
NERAEAERFTHEE AGEFZAMUE
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REBRERE RAMNGHBARNTER L xR,
PI-OH SERE RN AR T, B TRAREMY
RIBE B A4 RN, ER &SI RPHERIEE
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MTFEHB KR E A, TR 3R IR 15
s BRENSCEERERIRS , FER
PIEEBL @ H B H, | 3E B B Ja] , i 2 3 U v B 5
4

B 1A AT kR R A RO 3R R T A
(PI-CI)#"H-NMR & B & KA. & T mkF
R IKGERES PLCI SN RERER
4% PI-OH H'H-NMR ¥ B M, B HEPHFH
fLFERIRE 6 =10.10 HE W MR e A & 7
PI-CI 841 5F 6 £ ,3300 em™ ' [t 3F 89 B 3 R 45 IR
BRI AR METE 1633 em™ BT W
BRI IS, 1720 em ™' BT A9 B B TR i g R BT B
BOAAERESY PIOH FMERXSHERSA
BEETHERN SHHEEANEEESY PL-
OHTEMRB KEBRTEE —FEMNEHE HEL
IEEfL BN S P8 PILCI AN g5 T ok K 75 1
. FIRGE R EE PLCI B EEL R B AT
HEEE FAEREBRTE(PLCOEBRLETR
BE T, WIAE 223°C, RAH r ®aM AR,
AEET T SR SGHEMEROSRY
K.
2.2 BAMNBES

FREER S PI-CLIE T DMF, 8 of 52 9% %
FOEBEBHREWNE THINESYR &%
SOLMBHET , A WM A RERR T ZEM
R RN, ETT AR A (2 + 2) LA = b
TERMEIEYT, BTAEREEASEM N
BLEEENEEM T RAEBRIFT W

B 2(a) M TE A £ 5 BB (8] F PI-CI M9 %€
Ah-FT L FETE L PL-CI B 7E 288 nm AL & K TR
W R NEERRBEEE A o’ B FERIT,EEEE
HRAE B B0, A R R S 0 e R TR R TR
Tchimura 2517 4 4, 76 % 5 6 i P B K R i i 0%
WSRO TR R PR BRI R R R AT (2 + 2)
AR AL RE 5 R R Mo 8, A EE R S
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Scheme 1 The synthetic route of precursor FI-CH and photosensitive polymer PI-CI
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Fig. 1 The 'H-NMR spectrum of P1-CI and its assignment
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7 PI-CI 3 JE A B8 K O i o 34 FF B o 3 PR 1) 9
TS ANE R LE B, R OGRS LR
AT A S, R R Bt 59, KAT1800 s
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PI-CI B A # 7& F 5 3k 19 B ¥ % DMF. DMAc.
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HTH— B REEESYE PLCI HEAER
B, F FF FTIR % % BB AT S M 40 S0 TR s o i 47
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B HE MR B 30 min, HBHOE BT S 4040 R Y
THER,BAWE 3ROSR ERE (=C
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£ 5 T HITBER R . B, B3 69 {8 48 3z 3 TR e g
(1735 em™ )R HBEB M 78 &0 KK (174
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FEEEOE BEBESOEEANSEEEMD
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Fig. 2 {a} UV-Vis spectra of PI-CI before and after UV irradiation,

(b) Change of the maximum absorbance { 1., = 288 nm) with the

irradiation time
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Fig. 3 FTIR spectra of PI-CI before and after UV irradiation
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Schadt %5 IA 4 2 1 26 V1R IR 2SN LR
SHEREEAN _RRNE I ERAEVIT TLN
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Fig. 4 (a) Absorhance in PI-CI film al A, perpendicular to (4 )
(4} and in parallel with (A ) (W) the electric vector of linearly
polarized UV light as a function of exposure doses of linearly polarized
light; (b} Dichroic ratios( DR} ratios measured from films exposed 1o
a linearly polarized UV light with varying exposure dose



918 B 2 F % #H 2005

Grud MErTENERBEANNB® A EREMRGERENEMEN. dT KEH
MEBTE(PLCOESIEBTTREQ+ DR SRERE BEHTELS HLZERGYEIH
MmN, 2R AR RS ARG R RN RAR&ENZE AR TR i % 7E N AT R

REFERENCES

Schadt M, Schmitt K, Kozinkev V, Chigrinov V. Jpn J Appl Phys,1992,31:2155 ~ 2164

Kawatsuki N, Ono H, Takatsuka H, Yamamote T, Sangen 0. Macromalecules, 1997 ,30(21) : 6680 ~ 6682
Kawatsuki N, Suchiro C, Yamamoto T. Macromolecules, 1998 ,31( 18} : 5984 ~ 5990

Cui L,Liu ] ¥, Xie P,Zhang R B. Liquid Crystals, 1999,26(4) : 605 ~ 608

Seo D 5,Kim H K.Jpn | Appl Phys, 200,39 1993 ~ L995

Yamaki 5, Nakagawa M, Monno 5, Kozinkev V. Macrol Chem Phys, 2001, 202:325 ~ 334

Yamaki S, Nakagawa M, Morino S, Kozinkov V. Macrol Chem Phys, 2001, 202:354 ~ 361

Lu Qinghual B K4 ), Himoka H, Wang Zongguang( F 5% %) . Chem ] Chinese Universities( B S b 231 ), 1999,20( 10) : 1642 ~ 1645
Buu N P,Lavit D, Xuong N D.]J Am Chem Soci,1953,(18):2612 ~ 2614

Gordon L T, Jason M P, Stacy J J,Lon ] M. Macromelecules, 1999,32:3598 ~ 3612

Egerton PL,Pitts E, Reiser A. Macromolecules, 1981, 14:95 ~ 100

Ichimura K, Akita Y, Akivama H,Kudo K, Hayashi Y. Macromolecules, 1997,30{4) : 903 ~ 911

[ - " I S R R

(SR

CINNAMATE-CONTAINING POLYIMIDE AND ITS FUNCTION AS
LIQUID CRYSTAL PHOTOALIGNMENT LAYER

XIA Qingling, YU Haifeng, LIAN Yanqing, WANG Xiaogong
( Institute of Polymer Research, Department of Chemical Engineering . School of Materials
Science and Engineering , Tsinghua University, Bejing 100084 }

Abstract The precursor polymer PI-OH was prepared by the polycondension of bisphenol-A diamine monomer
(BISDA) and a dianhydride monomer (6FDA) in solution. Then cinnamoyl chloride was reacted with the hydroxyl-
containing precursor to prepare the pholosensitive polymer PI-CI with cinnamate pendant groups.The polymers were
characterized by ITIR,' H-NMR and differential scanning calorimetry { DSC) . The photochemical properties of PI-CI
were studied by using UV-Vis and FTIR . The polymer showed significant photodichreism upon UV irradiation due to
the photodimerization . After processed by Linear Polarized Polymerization (LPP) ,the spin-coated films of PI-CI were
used as photo-alignment layers to assemble sandwich-type liquid crystal cells wia a capillary action using a nemalic
liquid crystal S5CB. The observation by polarized microscope showed that the PI-CI photo-alignment layers had the
ability to align L.C molecules in a verv uniform way. The photosensitive polymer PI-CI of bisphenol-A is promising for
the application as photo-alignment layer for liquid crystal displays.

Key words Pholo-alignment layer, Polyimide, Linearly polarized polymerization { LPP), Photodichroism



