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i kA . 3§ 17.02(0.181mol ) E B R L. BV 81
T W B 25.0¢ (0.181mol ) X W & % B #
12.8g NaNO, (0. 186mol) HI K E B L W P,
RREKEN BREHEREARRILE pH=3
A HAEEIEESSHTAR . BRLARH
F B 33.1g, 7% 75% ,m. p. 218~ 219C .
TTESHGIHE)%:C 60.02(59.26), H 3.51
(3.73),N 17.54(17.28).

1.1.2 6-BHOEA_M—Z8(B) ZHIK
(91K E5H,6.52(0.28mol) & B Na M AE X
STRE=FMRP.HMN S0mL #xt .8, A E
0CHERHER, BH TR 70mL(0.46mol) &
HHMNA B _Z8. /im0 SN 1h,
KW E2CAEA,. MA 60mL(0.39mol)1,6-—
REK,E0~-STHM 72h. AEERTHE 6h,
ELXTEAtBEEIFRLIBRLKZBENE. BT
HOoBARKk TR EAELZE RRBERER
B BAR _B 28N 1,e- Rk BRiESTHE
170°C /666.5Pa #& i K & & ™= 71.0g, 7
B 78% . KA A 6B 728cm ™ X RE AN A HE W B
EHERERAES . 5SS BRBCRN _M _28
B Sadtler SR LA EEHYBES. T E i
(em™1):2984, 2935, 2861 (s, uCHTCH}) ;1729 (vs,
ve—o )3 1458 (m, gy )3 1032, 1155 ~ 1229 (s,

Vimo—0 ) ;'728(w,.'o‘(cﬂz)6 };046(w, VCHZ—B,»).

1.1.3 6-(-HEAREAEEL ) CER &~
ZE(C) 100mL AEEEFMA 4.5 A
(18.5mmol),60mL RN, I P ERE 2.
BNE A 6.0g B(18.6mmol) # 2 % 4 B 40 By
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4.0g K;CO;(29.0mmol) 5 0. 5g KI(3.0mmol )} )
BaY mMMBEREHRE 720 RESEE, B
H,38 B EEAEIRERIK.BREAX
KZBELSEBEMK, M A6 KK S5 .4, ™
# 60% ,m.p.115~116T .

QN*@*%N@—DCHZ (CH;),CH,CH{COOCH,CH; ),
a b

¢ d
1.05 ~2.02 (m, Hy, Hy, H,, 16H) ; 3.33 (1,
Hh,lH);4.01 "‘"4.42(1’1’1, HQ,Hi,ﬁH);T.]j(m,
Hy,2H); 7.96 (m, H,, 2H); 8.10 (m, H,, 2H);

8.36(m,H,,2H}. _
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(3.33mmol) , MAREEH. N EHEEBEA
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HSTER, Bm2 BB RERES — M
R 9 KRB M AR, B 115T
BUNE 6h. FEHDA 1| SR, FFEMmB s A
ZUER RNERAEZEERE 125C , HSEE
Th BT EE 3332.5P; R 7 2h HESFH
BE 145C  EESERE E 1999.5Pa; B 5 X R
MHZE 106.6 ~ 133.3Pa, fE 155C A H T R
4h. RNEHRRENERESEZR BB TH
s, 38, I E( BN . He R /F
MARBER-EEMNFER, SR EQEE"Y
0.86g, =FR 69% .
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4T ¥h H i #E Nicolet-170 SX FT-IR i |-
48 , KBr [ A i B s "H-NMR # JEOL JNM-
PMX 60 SI B3t e X LM 4G, LI TMS fER#R;
JLE 5 ¥7 R Perkin-Elmer 240C JG & 474 ; #4
4385 f FH Perkin-Elmer DSC-2C 75 Z 0 # & #
R AR 10mg; WAXD 4+ 47 H A HI2E D/
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) ORTHOLUX Il POL-BK B {3t 8 ie,
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IR(KBr, em ™ '): 2938, 2860 (m, vew, ) 1736
(vs, vo—o 51602, 1581, 1504 ( 37 6 4 WF % 4%
7 );1525,1342(vs, v:\]oz).
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5.0~ 12kV, EZ0 . ETHERHYRLEN
A ALIRE 80T (R{L B IE 9.0k V; R {L B F /N
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Fig.1 Characterization of polymer PBNM
a)FTIR, b)'H-NMR
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L H.NMR(CDCl;, &,ppm):1.16 ~1.95(m, min EEMNEEFBR, A EBCEBRERDELE,
H,,H.,H;,14H);3.33(1,H;,1H);3.93~4.35 HEAMRNEHANOKR HKEHBEEAGRE
(m,H,,H,,H,,6H);7.03(m,H,,2H);7.87(m, EWHANNS AREEXAT, —HAHEZE 95C,
H;,2H);8.05(m,H;,2H) ;8.33(m,H,,2H). REAHWARLEARE REB3.#—-4AR, B

B2 EESHMMDSC e, Rty XEHTV K AEZICRXHE  RELE. A

BERERENBERE.BLESE kAR FAIBCTEARER,BE M4TCHARK, RRH
Higk E B 320K K% BB MG 3TIK Mg ERR ERKRESN HZWKREE 4STH, 4

M, TIZERR IR B2 b X S R ey WRERL 2RSAAM HKE-HEZHA
BEE 365K. M AL 371K M m g h +5.78), X IRAFRENEELES DSC 4R
@, HIRE 365K AR IR N - 5.73] /g, TR = MEBHYF METSRENERRETS

ZRWEN. ABEELTEIERMNMRwERE  DSCAUAREREERFH.
WE RS kRSB e AL R, T
RARBREE.

Tabke 1 Basic properties and thermal data of polymer PBNM

Sample code yield [9]* To(K)  TAK) H, (J/g) H, (/g
PENM  69% 0.28 329  371(365") +18.50 +5.78

* Measured from 0.5g/dL chloroform solution,307T ;

b From DSC cooling curve;

¢ k stands for crystalline,s for smectic and i for isotropic state

42 Fig. 3 Microphotograph of polymer PBNM under cross-

polarized optical microscope during heating,at 95C

Second heating +
20 K/min

2.3 TR/ X §78H (WAXD) 4
e e B4 WEAYERREETH WAXD %,
10 K/min AL PBNMEER TN ARAY.BRT 2004
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Fig-2 DSC traces of polymer PBNM
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Table 2 WAXD data of polymer PBNM
24T ,28(°) 4.15 7.87 11.20 14.74 15.83 17.60 20.60 21.60 24.87
d{nm) 2.13 1.12 0.79 0.60 0.56 0.50 0.43 0.41 0.36
8017 ,26(") 3.22 6.55 20.04
d{nm) 2.74 1.35 0.44

0.0
0.70

110°C

80 °C

sl

0.50

RT

) 1 . L L . \ 1 ! — Before poling
5 ] 15 20 25 30 35 40
o --- After poling
26 () 030}
Fig. 4 WAXD patterns of polymer PENM at different
temperatures 300 400 500
A(nm)
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Al B BN AR SR B E BT AR
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Hf A VR REARLCE MBREHOE
0, LA 375nm BIEWE RN SR, KBBREFER
$=1-0.52/0.78=0.33. XM H EREEEY

Fig. 5 UV-Vis absorption of polymer PBNM before and
after poling
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SYNTHESIS AND PROPERTIES OF NONLINEAR OPTICAL SIDE CHAIN
LIQUID CRYSTALLINE POLYMALONATE

CHEN Dongzhong, JIANG Xuwei, YU Xuehai
( Deparement of Polymer Science & Engineering , College of Chemistry & Chemical Engineering , Nanjing University , Nanjing  210093)

Abstract The orientational order of a liquid crystalline( LC)system is in favor of the alignment of nonlinear
optical(NLO) units. If a NLO unit is also a LC unit, the resulted liquid crystalline NLO polymer may
possess a higher orientational order and therefore promote the nonlinear optical sensibility. A pelymalonate
side chain liquid crystalline(LC) polymer with a nonlinear optical nitro azobenzene type mesogenic unit has
been synthesized by melt polycondensation, which was characterized by'FT IR and 'H-NMR. The thermal
transition temperatures and LC properties of the polymer were determined by DSC, polarized optical
microscope{ POM) and WAXD. A typical smectic focal conic texture was observed under POM and two
small sharp WAXD peaks correspcisding to Bragg’s spacings 2.74nm and 1.35nm appeared in the smectic
phase. Moreover, spin-coating films of the polymer through corona poling possessed an orientational order
parameter # =0.33 calculated from UV measurements. But light scattering resulted from the crystallization
of the polymer reduced the transparency of the polymer film and some small sharp peaks appeared in the UV
spectra.

Key words Nonlinear optical, Side chain LC polymer, Smectic liquid erystal, Corona poling



