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Scheme 1 The synthetic route for monomers and the corresponding polymers
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Table 1  Yields and molecular weights of polymers

Polymer Yield/ %6 Mn Mw d

PP 4AC1 84 7670 9657 1.26
PP 4BCl 88 10310 16446 1.60
PP 6ACI 88 12000 15689 1.31
PP 6BCl 92 18736 34300 1.83
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Table 2 'H-NMR data of compounds and monomers
Compd '"H-NMR(CDCl3) 3(ppm)
pd 1.531(m, 2H, BrCHzCHz-), 1.826(m, 2H, -CH2CH20-),1.911(m, 2H, BrCHz-),4.032(¢, 2H, -CH2CH20-), 6.868(m,
4H., proton of biphenyl), 7448 (m, 4H, proton of biphenyl) -
1.531(m, 4H, BrCHe-CH2-CH2CH2-), 1.826 (m, 2H,-CH:CH:20-), 1.912(m, 2H, BrCHzCHz-), 3.440 (¢, 2H, Br-
P6 CH2-), 4.000(¢, 2H, -CH20-). 6.887(d, 2H. proton of biphenyl), 6.945 ('d, 2H, proton of biphenyl), 7.444 (¢, 4H. proton of
biphenyl ) -
1.911 (m, 4H, -OCH2CHz CHz CH2CH20-), 4.049 (¢, 2H, -CH20-), 4.049 (¢, 2H, -OCHz-), 5.818 (d, 1H, CH; =CH-,
P4A cis), 6.179 (d, 1H, CH;=CH-), 6.453 (4, 1H, CH;=CH-, trans). 6.908 (4, 2H, 3-H,5-H), 6.948 (4, 2H, 3"-H 15"~

H), 7.433 (m, 4H, 2°H, 6-H, 2"-H, 6'-H).

1.49(m, 4H, -OCH2CHz CH:CH2CH2CH20-), 1.72(m, 2H, -OCHz CHz-), 1.82 (m, 2H, -CH;CH:0-), 3.99(¢, 2H, -
P6A CHz0-), 4.18 (¢, 2H, -OCHz-), 5.83 (d, 1H, CH; =CH-, cis). 6.13 (g, 1H, CH,=CH-), 6.42(d, 1H, CH, =CH-,
trans)» 6.89 (d. 2H, 3-H.5-H).6.94(d. 2H. 3'-H.5 -H). 7.43 (m, 4H. 2-H. 6-H. 2'-H. 6"-H).

1.631(m, 2H, -OCH22 CHz-)» 1.885 (m, 2H. -CH2CH20-), 1.925(s, 3H, -CH3), 4.055 (¢, 2H, -CH20-). 4.016 (¢, 2H. -

P4B OCHz-), 5.565 (s, 1H, CH2=C~, cis), 6-115 (s, 1H, CH:=C-~ trans), 6.948 (m, 4H, 3-H, 5-H, 3"-H,5-H), 7.441 (m,
4H, 2-H, 6-H. 2'-H, 6'-H).
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gk 2
Compd - "H-NMR(CDCl3) 3(ppm)

1.493(m, 4H, -OCH2:CHz CH2CH2CH2CH20-), 1.72(m, 2H, -OCHz CHz-), 1.816( m, 2H, -CH;CH:0-), 1.952(s, 3H, -
P6B CH3)3-972 (1+ 2H. CH20-). 4.168 (4, 2H, -OCH,-). 5.566( s, 1H, CH:=CH- cis) » 6-13(s. 1H, CH,=CH-). 6.907(m.
AH). 7.425(m. 4H).

1.041 (¢, 3H, -CH2 CH3), 1.116 (¢, 3H, -CHCH3), 1.456 (m. 2H, -CH;CH3), 1.908(m, 2H, -OCHz CHz"), 1.623 (m,
2H. -CHCH20-). 2.226 (m. 1H. -CHCH;). 4.046(¢, 2H, -CH20-). 4.063(¢. 2H.-OCHz-), 4.412 (¢. 1H. -CHCl). 5.856
(d-1H. CH:=CH-. cis). 6.178 (¢, 1H, CH:=CH-). 6.393 (d. 1H. CH:=CH-. trans). 6.9 48(d. 2H. 3'-H.5'-H), 7.172
(d. 2H, 3-H.5H), 7.451 (d. 2H. 2'-H,6'-H), 7.545 (d, 2H, 2-H,6-H).

P4ACI

1.00 (¢, 3H. -CHz CHs)» 1.14 (4. 3H, -CHCH3)» 1.50 (. 6H. -OCH2CH: CH:CH>CHoCH20- -CHoCHs )+ 1.72 (. 2H. -
OCH: CHy-)» 1.82 (m. 2H. “CH;CH207) 2.26 (m. 1H. -CHCHs). 3.9 (. 2H. -CH20-). 4.17(7. 2H. -OCHz-). 4.48 (4.
IH, -CHCl), 5.82 (d, 1H, CH:=CH-> cis), 6.13 (¢, 1H, CH2=CH-), 6.41 (d, 1H, CH;=CH-, trans), 6.-96 (d, 2H, 3
H.5-H), 7.16 (4, 2H, 3-H,5-H), 7.49 (d. 2H, 2'-H,6'-H). 7.56 (. 2H, 2-H.6-H).

P6ACI

1.017 (¢, 3H, -CH> CH3). 1.136 (¢, 3H. -CHCH3). 1.578(m. 2H. -CH:CHz). 1.902 (. 2H. -OCH: CHs-). 1.508 (.
2H. -CH:CH20-). 1.953(s, 3H. -CHs). 4.068 (. 2H. -CH20-). 4.263 (¢, 2H. -OCH2-). 4.555 (¢. 1H. -CHCI). 5.564
(s» 1H, CH:=C-. cis), 6.113 (s, 1H, CH:=C- trans). 6.976 (. 2H, 3"-H,5-H). 7.176 (4, 2H, 3-H.5-H). 7.495 (4.
2H, 2'-H,6"-H), 7.564 (4, 2H, 2-H.6-H).

P4BC1

0.999(¢, 3H, -CHz CH3), 1.132(¢, 3H, -CHCH3), 1.340(m, 2H,-CH2CH3), 1.500( m, 4H,-OCH2CHz2 CH2CH;CH2CH20-),
1.819 (m. 2H. -OCHz CHz). 1.842(s. 1H. =C-CHs). 1.724(m. 2H. -OCHz CHz-). 2.250 (7. 1H. -CHCHs). 3.998(¢.
2H, -CH20-), 4.152(¢, 2H, -OCHz-), 4.395(¢, 1H, -CHCl), 5.549(s, 1H, CH; =CH- ¢is), 6.100 (s, 1H, CHz =CH-),
6.955 (m. 2H), 7.434 (d, 2H). 7.553(m, 2H), 7.155(m.2H)

P6BCl

2.3 FEERDSC HR

B 1 ARSI & B DU R AR B DSC RS IR], 36 3 B T & SR A ARSE SRS . dil&l L(a b)) AT AL,
& PAACI P4BCI 7E iR A2 o ) H B AN IR A, 55— NI b o 1 285 (K) 1) 30T d Sa AHAY SRR 55 — A
W R T S M) A T R PE A0S ( L) Y3678, PAACI PABCI 1 DSC [k il 26 25 H B0 A 75 b
UG, 43 % T 25 1) R PR VRS — 0 dE S MR AS ) & Sa MRS SR,

A&l L(c) Al DL, Bk POACT FEFH IR 72 34 B0 IO AN W b, 58— N IR A 5 ¥4 VR A B 3 2 1) 1)
HUAR I o A5 f 5 AR e, 565 AN A Sy LR mp 1) 4% 1] SR A S S VB 8 R B WS S A A B = A
W2 RGeS 358 o A 7 A W Bt A D30T i S VR A B FE A, SO RIS AT S YR it 25 1) 25 ][] MRV S Y
BEAS | DSC AR il £ BT A DU A R B, 23 16 7 T 4% 18] [ PE VRS — 3 s S TR 75 3T i Sa WA 25
AT Sy WA TS Se WEHAS MR B EE SR FEAS B REAS T A0 1 51 A U RE A i AR

B & 1(d) A] 0L, #k POBCL #EFHR AR A HAE 61.6°C 4b B —AM s i, I DSC 3 & B A2 'E A R
mtE. A IR B RS R84 21 2 [ S A AR i R B R S 2
2.4 ZRAWK DSC %R

Vel 2 Ay U o B i oS B 4 PO PSR S Y DSC x3 BEANERTEE
ijatlgv %:z 3 @J T % B2 é’ % 94] ;I;H % ,X—r‘r\- V=1 J:épo )‘)\ Table 3 Thermal behavior of monomers

. . SE > Monomer T/C

Feh T 66.9°C L BRAL AL, T 85 8C Ayl P Coling g 26.35,40.7 1
BBV, MR TL2C IS g et 92380512 1

W 25 T A 45 5 . T DSC. 126 F° 62.7°C 4 B S
BT B, RAGOLRMENEES PO o s s 028,20 51
UMY B % A A R MBI S A _POBQL Hearing g 66 1

4fs,




. 118 . = F @& W 2005 4¢ 10 H
exo P4ACI BJD G
= -~ heating
-heating = — L g SR
cooling - - B cooling -
30 30 <10 0 90 20 30 40 50 30 20 -10 0 10 20 30 40 50
a T/°C b TiC
. PEACI exo PBBCI
- heating
— heal
cooling — g
40 30 20 A0 0 10 20 30 40 50 i ? ? 5 i
40 50 80 70 80 80
c T/°C d T
B 1 & sk DSC 1% (FFRIREER g 2y 5 C/mln)

Figure 1  DSC measurement of monomers at heating and cooling rate of 5°C /min
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Figure 2 DSC measurement of polymers at heating and cooling rate of 5°C/min
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Figure 3 Photos of mesophase texture of PP6ACI taken on POM focal-conic fan texture of smectic
C"(8¢) at 96.4°C on cooling isotropic liquid of polymer at 2°C/min magnification 400X
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Figure 5 Temperature-dependent X-ray diffraction diagrams for polymer
A powder sample at 21°C; B, annealing for 3hr quench sample at 94°C
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Synthesis and Characterization of a Liquid Crystalline Poly (methyl )-
acrylate Containing Different Flexible Space

WU Liping, SHI Keyu, ZHANG Peng, HE Shangjin.
DU Zong-jie: ZHANG Bao-long”
(The College of Chemistry> Nankai University Tianjin 300071, China)

Abstract : A serial of novel liquid crystalline polymers containing rigid core flexible spacer and (25 3S )‘4"(2‘
chloro-3-methyl pentanoyloxy ) ~4-hexyloxybiphenyl in side chain were prepared- The intermediates and monomers
were characterized by "H-NMR and the polymers were characterized by FTIR. Relative molecular weights of the
polymers were characterized by GPC- The liquid-crystal behavior of monomers and corresponding polymers were
investigated by differential scanning calorimetry (DSC) and thermal polarized optical microscopy (POM)- The result
showed that chiral acrylate monomer (P6ACI)exhibited smectic A(S,) and smectic B(Sg) liquid crystalline phases
and the corresponding polymer (PPOACI)exhibited smectic A (Sa) and chiral smectic C (Sc) liquid crystalline

phases -

Key words ; Liquid crystal texture; Phase transition: Chiral polyacrylate
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Progress in Studies of Polymer Microporous Membrane Prepared
with Supercritical CO:

HAN Gai-ge» CAO Jian-hua, JI Gen-liang. ZHU Baoku, XU Youyi
(Institute of Polymer Science and Technology: Zhejiang University, Hangzhou, 310027, China)

Abstract : The use of supercritical CO: as non-solvent has been attracting attentions in the formation of polymer
microporous membrane - Advantages of this method are high mass transport coefficient, rapid drying of the polymer
membrane without collapse of the structure easy recovery of solvent and recycling of COzand low toxicity of COz - The
thermodynamics and kinetics theory in the preparation process were presented- The studies on polystyrene;
polyacrylonitrile» polyethersulfone microporous membrane etc were mainly introduced -

Key words ; Polymer Microporous membrane ; Supercritical CO: ; Polystyrene ; Polyethersulfone



