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1 SEEEY

1.1 RFSE

BT PRGBS BR AT RSB E R B B R R
WRS — 1 BB A A, FHEEHE | C/min. TELHFTIER A ELF 1106 B T EHH
. 'H—NMR B R A Varian FT-80A M@, CDCL, fEM%HA. MSWARA
ZAB-HS B %, EI %&. IR ¥k % SHIMADZU IR 435 ®{{, KBr [E k.
DSC #i{ >R A Dupont 1090 Z/RHHMEMY, FBRHEF 20 C /min, N, S5. TG Wik
% H Rigaku TG —DTA —DSC #4#1{{, FHEEH 20 T /min, N, K. WAXD Wik
¥ Rigaku D /MAX-3B& X— R, Cuél. GPC WiXRH Waters 201 B4,
W& Iml /min, HRHEEF 10mg /ml, K 20psi, #nFE pst. SR A Leitz
Laborlux 12 pol fWt BN & SLMHFHE.

1.2 BHER
AR
O‘cjo Cz Hs ONa
@/p - @-CH=CH—COOH (A)
OH
K2S20s
(A) HO OH (B)
H=CH-COOH

H=CH;
0.02mmHg
B) —/—m——-— HO H ©

SOCl; (D)
CH;30 COOH ———————=—  CH;30 COCl1

CH=CH,

THF/PY
©C)+(D) ——————— CH:«O—@—COO OOC—@—OCH: (E)

LAY A.BH C K& 5%3TRR(S]

1.2.1 &Y ARKIE 7£1000ml B =08, A S00ml BKZ8, ¥ g &BH
TR, S#mA, MARFREHNLTHEKE, A 80g0.55moD) HEL R, BiiE
¥ 10h. MG IA 100ml K, FHEIH 0.5h, RHTBRNOZEE, FARLEMBRILE pH<3,
B EE, Kk, T, AKESLR BRECHREH 08, =R 77.90% B
207.1 ~ 207.9 T (SCHR[S] 207 ~ 208 C ). TEITER(%): HEM C65.85,
H 491 SC#I{E C 65.77, H 4.85.

1.2.2 LAY BMH%E  40g(0.24moDA ¥ F & 80gNaOH i 1.51 KB, HMA 85g
(0.31mol) K,S,0, 9 500ml K¥S Wi, FERBEH 24h, FAWELMMILE pH=3.5, FZ B
HEZRBBILE, BBUSHERD, MALY 300ml KILMBRIAZE pH<1, FH BRI
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Fxf, RHERRPZHEEARE, RSHGFSIBEARR, BT, REBK,
M. AKELSER, BHERBESRICHRER, 9.8z F 2232%. HA 207.5
~ 208.1 COSCHR[S] 1 208 C). TLESMER(%): HEMH C60.00, H4.48 THE
C60.08, H 4.43. ‘
1.23 #E&YW CHEE # 10gBAMBA—EESHAEEED, MESTE 2.67Pa, FEH
Bm#E 220C , KEEAZEREF, RUBRBRRNIFHG, FRESTERRHKK
BREER L, EEAAELEAN, #F, WTES&, BEXELS, BLOHREM 2,
PR 26.47%. - H 110 ~ 110.5C (XER[S]IE 110 T ). wESMER(%): HEME
C70.58, H5.92; SEifH C70.65, H 5.87.
1.24 &P DL 6200.039moD) X FHEEFHKYS 15ml SOCL, N 4h,
BER LS EM SOC, ALBRAWMGER, BHTERECEHEE BTKBPE
.
1.2.5 AP EMNHE 1g(7.34mmoDC %&F 10ml T4 THF #, A Sml T4
BE, ZEWEMB D P, KB TFHH 24h, BIAL 200ml 10% HEMKERS, BH 1h,
R, KBEEPHE, S8, BUFBBIES 200ml 5%Na,CO, KFEB P, BiH 1h, #

I, K%, BT, PEELHBAOMIREGH 28 7% 67.34%. B 1732~ 1735T.
TCESNER( %) : HHEMC 71.28, H 4.98 SLHIfEC 71.21, H 4.95. IR(KBr, Cm™):
1725(C= 0), 1605, 1585, 1515, 1490( F 3 5% Z 34 ), 1260(C— O— C). 'H-NMR
(6, CDClLy): 3.70 ~ 3.95(6H, S, OCH,), 5.10 ~ 5.85(2H, q,— C=CH,), 6.55 ~ 8.25
(12H, m, ¥ Kk CH=). MS(m /e): 404 (M*).
1.3 HEBUHSN

BERNMERYEMARTIMT:

CH=CH.,

AIBN
m CH3O'©_COO 00C OCH3 + n CH2=(,:H

CH,0H

'—E—CH—CHz T [CH-—CH
Jx Ui 715
cmo—@—coo ooc-<(_—?>—oc143 CH:OH

Rk E SNEBEAREE/RLE, LI DMF A% 5H, AIBN J5| %74 T EER
$0.25%), BIEHERE, £60 C K¥EPRMN 36h, FHEZE 70T RN 12h, HhiE,
WHRAABHRETRE, Wik, Wk, EE#T

2 AR5t
21 BRBRETHLK(E)
LA A B.CHIE SWRAH, HRTHMUFHH

EY A B.CHEEHRAGMEEHMBTRE, ABHM CHRMEILRMIE, E
BREEABRRS, EHHEMNLRATSH. B 1 RENRASEHWAR, ER
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AR, 176 T FriGili X, SRR
FT, LHATHBHIUTH,
EHEETRERN.
2.2 SHAETSHERRE ML
R
221 HEDNRIESHEMH WA
R BEGEE F TR, Rk
EifEd 6=5.10 ~ 585 WBAZH
ENEMECHE. WEEREY IR &H
FwTELR S, £ 3500cm ' &b W
T OH fesh "B ¥ ¥, 7 1050cm ™ 4k
HBEHC— OMEKE. LR . :
BAK EREERRT ST HRA b Trowmrowseh ks crosed podees
B of monomer E taken at 14T
FTRSTMER P ER &R TR FE AN TE
Bk E S FR GHLO, . 5HTR 40442, HPBRA RN 288.26 AHEMH G TR
% CGHO, 715808 HPmaERi60. #ERPP, ERTHREIN x
RENRCHREE Sy, KR ERAHRARINE, A, W

{ 288.26x + 36.03y

40442 +58.08y
x+y=1
Wit 7 &, B8 x i
Tab.1 Mol fractions of the two monomer units in copolymers
determined by means of elemental anabysis

Initial monomer Elemental snalysis Mole fraction Weight (%)
Copolymers male ratio of copolymer of monomer unt of ally
E jallyl slcohal C % found x ¥ alcohol unit
CP-1 I /5 086 0.7% 23 4.6
CP-2 | /2 0.9 0.7 0.21 37
CcP-3 1/ 0.9 0.1 019 3.3
CP—4 20 .03 0.54 0.16 27
CP-5 471 TLIO {11 ~.] 012 1.9
CP-6 6 /1 .13 0.9 0.10 1.6
CP=7 F 3 | 7118 093 007 1.1

B | BTSRRGS0 P ) A A s ) R
SEERK, WHFBARDTFIERSRNERAR, PEERBIEN1/SH, i
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Tab.2 Thermal and molecular parmeters of the copolymers

Copolymers E /allyl aicohol (mal) T, (T) T,(T) T,(C) M, M,
P-0H 1/0 17 380
CP-1 1/5 172 >250 310 4700 8300
CP-2 1/2 173 >260 339 3400 6300
CP-3 1/1 175 >265 350 4300 9400
CP-4 2/1 175 >270 360 6500 15000
CP-5 4/1 174 >277 367 8100 19000
CP--6 6/1 176 >285 n 8200 21000
CpP-7 8/1 177 >290 m 17000 37000

T, : glass transition temperature (from DSC); 7;; clearing point;
When temperature was higher than those listed in Tab.2, slight decomposition would occur.
T, : temperature of decomposition at under nitrogen 5% weight loss.

MR2AN, EHRUNFBUREERE T, BAK, HH175C £FH, XAl

CP-7

CP-5

,/_—\/———
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| ] | ]
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Fig.2 DSC thermograms of CP-1, CP-3,
CP-5 and CP-7, first heating scan
(heating rate: 20 C /min)

fER T AR ARERN S TR/, B
RIARYCP-1, KM E/RE]AB 25%,
HERABRIAAE 4.6% AH, HEXERYH
T, MBI/

B DSCHiL MK 2 i, S48 4
FimiER, TRENBRAE -1 HBLES
¥, MERASGREME ZHZRILRYE
FEERESY, B2 PHEBAEEUENE
R, TRSBEHEELSFEREM, H®
Sy Eg I RA X
223 HRYMBRAYE AFRERLEBEHE
TME, RRFANEERYAEZRTHILT
5, BMERENTE, kb, BEHEAR
A, BIHEWNLRASEH, HHEM

HEFIRNBBBREEST. EIRERY CP-1 M CP-THRARSER. SEARER
B, AR, EERERANTHHANERAN, #RREHNIMARRE,
RUZRITIHRYAAREOBASEELRH. WEEBMENES DSCEHERE—K
B, ZRFIARYAREOERL G /1ULE)H, ARYBE R RHETREREH
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Figl Photomicrographs under crossed polarizers of copolymers
a CP—] wken st 2357 ; b, CP=T tnken at 207

FREER BN FEBR/D, EELXREDPUHERCEENP RRGHERE
B A K TR —OH ZARMSARECRE —ENLABES, AWH
HTFFAERNYSHORE FHEPRE LU LHNBEXERERARERLASNHE
He7.
WAXD IR E R~ FEHA FHCP-2 ACP-6MRMEEFERRAEREEZR
TREM WAXD &8, 297 20220° BEBRE — 1M, SESARSHHRE
THEE SN B4h CP-1 M CP-S HRATREKE A EHAHY WAXD i
B, Mh CRRSTE 20220 ° EET A — B P B B ST FHFIE.
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CP-8

CPs

28( %)
Figd WAXD of the powder samples of CP—2, CP—6 and that of the
quenched samples of CP=1 and CP-5
CP—| from M0C : CP-5 [rom M40 T
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STUDY OF THE LIQUID CRYSTAL COPOLYMERS WITH THE
MESOGENIC UNITS LATERALLY ATTACHED DIRECTLY
TO THE MAIN CHAIN BACKBONE

LI Zifa, ZHANG Chunxiao, ZHANG Shuyuan, LI Xiangkui
(Department of Material Engineering, Zhengzhou Uniwrsity, Zhengzhou 450052)

ZHOU Qifeng
(Department of Chemistry, Beijing University, Beijing 100871)

Abstract A series of liquid crystalline copolymers were synthesized for the first
time by radical copolymerization of the mesogenic monomer 2, 5-—bis-
[(4 —methoxybenzoyDoxy] styrene and allyl alconol. The liquid crystalline behavior of
the copolymers was studied by DSC, polarized optical microscopy and X-—ray,
diffraction. It was found that the copolymers formed thermotropic liquid crystal
phases in broad temperature ranges. The glass transition temperature and
decomposition temperature of the copolymers changed with the increase of the
contents of mesogenic monomer units in the copolymers.

Key words Liquid crystal polymer, Mesogenic monomer, Thermotropic
liquid crystallinity, Liquid crystal copolymers, Mesogen—Jacketed liquid crystal
polymers





