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ABSTRACT: The effect of nonionic surfactant (H(OCH;-CH,)g-OCeH,-CoH,9, NP-8) and
acrylamide copolymer containing nonylphenyl groups as hydrophobic moieties on the stabiliza-
tion of liquid crystal (LC)-in-water dispersion has been studied. According to cloud point and
adsorption measurements, the hydrophobically strong interaction between NP-8 and the
nonylphenol moieties is formed. And the addition of surfactant increases the stability of LC
dispersion and improves the electrooptical properties of the nematic curvilinear aligned
phase (NCAP) composite film. It is due to the presence of surfactant which allows the forma-
tion of nonpolar microenvironment in the round of LC droplet and finally reduces the anchor-
ing effect between LC and the polymeric wall.

Keywords: acrylamide copolymer, liquid crystal, steric stabilization, adsorption, coalescence.

&N B of AHE o]lfdte FAlAZ BoldlA da 75
olen & Aotk PDLCE #2 20 um o)3}
DEA/AY BgAel A7Bey o] ¢A o] gre AF < Yeglz Azsled nE} EF T2

I, ol ol&F %A Az AFHolL ¥ TE2E B4 5 Us DA HEAske] e}
4t 43 B (polymer dispersed liquid crys- Y dAYe THste] BEAA E pRa) e si

tal, PDLC)& Aztitgiel vkl wao] o 23 o ol FEe] ddor Felslol e, dA

580 Polymer(Korea) Vol. 23, No. 4, July 1999



slol & ARRAA/2FY Bk ob2Y olvtol= FHEMA ¥ A 4 G

Wo] AMRET Y& twisted nematic (TN)oji}
super twisted nematic (STN) R=& o]&3dl=
LCDej wls) Hzaa 2 2432 2471 28l
of A&7t £1, BEA B9 prealignment?} Y4 &
2] gpol vluy &4 A& HAE £ e FH
o] Ueh.t

Hxg oA A/FYH FA4E 4T nEA/Y
3 BgAde F2 £84 ¥R poly(vinyl alco-
hol) (PVA)& tlEy22 AMgsto] 4 Ao
A hydroxyl groupse] ExRE7H $248E A
st} AEatge vintg AR FAAIFlE encap-
sulation®] & o]&3ld TEo]F on® nematic cur-
vilinear aligned phase (NCAP)2}z Ez{Ht}. o}
A Thsold YFS FAdd % Fapde} e
FEH ave $eAT FH940] Yehe A
% &, FEIY(>40V,)0] vlay Fol AP
A SA4o] 482 RG2S

HT Eol ER/AA EEiE 2EAARS oot

, 53] Exl¥ee] AE F8 W& A iR
AME e Hxr1A azE Hdse d7E
o] Hau5T lon, o3& ¥} fEYL 8 g
HHo g WA Holgt & 4 Utk PDLC
FAMZ wE SFAIE FHE] A8 ferroelec-
tric liquid crystal-& X% polymer dispersed fer-
roelectric liquid crystal (PDFLC),™® oy o] s}argh
a7l 2a FFAYe] oo gHAte] gL
polymer network liquid crystal (PNLC),!%12 s3-Akgh
At a0 pEAYge] @& LiA ojEYAg 3
AITIE By Fol U A B Abee}
nEA} cjEre FxHYe] g fHe] Bk ¢
A, AT DEADY AWM Yojuhs WA
T HE3 oy} ol F G Aejolr}.ie

%A, Onogt Kawatsukis!” PVA/LC A]2g]o
Al benzylmethacrylate®} perfluorooctylacrylate2)
ELES Htsld A4 FH olg BAEL 44
4 3! chromophoric el ojg vjM 873 g HYY
224 PDLC L& Arigets B4 $HAAY
I Y108t

£ A3 e Onogt Kawatsukiol 7§d-g ulst
o2 444 Y932 nonylphenyl methacrylate
(NPMA) & 48 F, A4 d3AQ acrylamide

F2i0] A23¥ A4z 19999 74

o] o] NPMAE B3 sl & B8l a4
g Fostga, g3 B4 3HAE o A
7171 8t vlol& AWGAA (NP-8)8 FAld A
402N AA BHY o) 244 AleEd &
AlA, A3Hog NCAP g9 1EAYE ¥32
contrast ratio® F7MH 4 e 89 AedA
BAE 430 AR % AUEY F& @A

4 ¢

Alek 9l BE M) 814, 500 mL Eeka3d) 8
Ax)9} wHk71E AXY ¥ Aldrich Co.Abe] A&
nonylphenol 22 g3} WA 100 mL, pyridine 9g&
Arbstel EFF & awksEA 10 T2 B3R
2832 methacryloyl chloride (Aldrich Co.) 36.2g
€ A7isle] &A4& 10 CollM 3417, 40 CellA 5
Al B WHEAIZTH #hgo] ¥ E Z2R42 AY
B 44 HEg AAsiden, R 9AE 3¢
AzRAA 24 23U NPMA 21.8g(75%) &
Azdct. V544 SFgA2E Aldrich  Co.Abel
acrylamide (AAm) @& AR-3lod, 100 mL §&t2a3z
o] AAm 5g3 NPMA¢ 5§ AAme| tj3iq
10, 20, 40 wt% 2 %3:0] dioxane £4F oA iz
%3t WY F3HA P(AAm-co-NPMA) & §4
Sttt Z3Eg-2] JHAA 2= azobisisobutyronitrile
(AIBN)¢] 528 AN S 3wt AMR-3}
deod, i E947] SN HeLexg 60 TE &
2sdct. ¥hgo] ¥d ¥ YA¥YIE olfdd
acelone2 8 o ¥ MY £ AFAR7 2¢
TE AZAAA AHdigen, & Age ez
< Fig. 19 Jehhdch. ¢48 NPMAS 3%
A P(AAm-co-NPMA)¥ 300 MHz 'H-NMRz}
FT-IRE o] g3t &elsigion), 38N =4S
YAEAII(EA)E A48t acrylamided] HA
(N)BZo2RE A4sled Table 1o JepiglcH"
HPL& MEAEe] ety Ay EHEA E-8
(Merck Co.)& AM:8t9lon, Aldrich Co.AM)
polyoxyethylene nonylphenol F+2& 7} n]o]&
ARG A (NP-8) & FAlo) AMg-5t9).

HE W Y &Y. 44T 253YM P(AAm-
co-NPMA)E #4902 ttEo] 2349 5T

581



Table 1. Monomer Mixtures and Copolymer
Compositions
composition of copolymer
monomer composition®  solubility in
mixtures (wt%) {wi%) water
[AAm][NPMAJ[AAm][NPMA]
90 10 89.1 109 soluble
p‘g:&) 80 20 82 148  soluble
@ 60 40 795 205 insoluble
 Determined by Elemental Analysis (EA).
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Figure 1. Synthesis of copolymers.
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Figure 2. Reduced viscosity of aqueous copolymer so-
lution as a function of copolymer concentration at
257C.
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Figure 3. Effect of polymer concentration on surface
tension of aqueous solution, measured at 25 C.
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Figure 4. Dependence of cloud point of surfactant
(NP-8) in aqueous polymer solution as a function of

polymer concentration. [ Surfactant]=1 wt%.
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Figure 5. UV-Spectra of aqueous solution of P(AAm-
co-NPMA, 85:15). (a) before adsorption and (b; after
adsorption onto nonane/water interface.
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Figure 7. SEM microphotos of NCAP composite
films on the base of P(AAm-co-NPMA, 85: 15).
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