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2 o wdd] NHy71E& 7HAle AEx 44 4-[4-(n-aminoalkyloxy) phenylazo Jbenzonitrile
AAB (n=6, 8)& A on DSC ¢ #3 ol B2 E3)] nematic textureE 39131t}
AAB(6)3} ethyleneglycol diglycidyl ether (EGDE) & ¥Hg-A1#H 413 epoxyAl 24 A4 n8=2}
(ELCP) & o A Aol X (T )= AR A4, AAB(6) Rt} v vehdul. AAB
(n=6, 8)® EGDE ¥ 7lxzal&4 1,10-diaminodecane (DA) % triglycidyl isocyanurate
(TGD & olg3td 247} 7tud epoxyAl A4 83 XDLCP @ XTLCPZ dgou 7in &&
2 A vebgoh, XTLCP A4 TGl &eke]l 30 mol% ol Aol Al AP de Jepf =] aighr}, A
£F HEA A% (E7)& EGDE/DA 92k ¢} &3sle polymerization induced phase separa-
tion Mo 7t &2 FAARE Az ony E79] FA vj&o] 35 wt% olidelq AHEA
A9 Adrel7t BEEHAG. B AolLks HEA AF E79 T =60.59 fAH et
ot

ABSTRACT: Liquid crystals with terminal NH, functional group, 4-[4-(n-aminoalkyloxy)
phenylazo Jbenzonitrile, AAB(n=86, 8) were synthesized and nematic textures were observed
by the polarized optical microscope. AAB(6) was reacted with ethyleneglycol diglycidyl
ether (EGDE) to give linear epoxy type liquid crystalline polymers (ELCPs). The liquid crys-
tal-isotropic transition temperature (T,,) of ELCPs was lower than that of low molecular
weight liquid crystal, AAB(6). Crosslinked epoxy type liquid crystalline polymers, XDLCPS
and XTLCPS were synthesized by using 1,10-diaminodecane (DA) and triglycidyl
isocyanurate (TGI) crosslinker, respectively in addition to EGDE and AAB (n=6,8). The ef-
ficiency of crosslinking reaction was not high either DA or TGI as crosslinker. A commercial
liquid crystal (E7) sample from BDH company was mixed with EGDE/DA as crosslinking
monomers and polymerization induced phase separation was conducted to give crosslinked
polymer dispersed liquid crystal (PDLC) samples. The crosslinked type PDLC samples
showed no phase separation up to 30 wt% of E7 in the EGDE/DA mixture. Phase separation
of E7 was observed above 35 wt% of E7 in the PDLC mixture of which T, was very close
to that of E7 (60.5 C) itself. It was also noted that the size of dispersed liquid crystal (E7)
phase was dependent on the temperature and weight percent of E7 in the E7/EGDE/DA mix-
ture.
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Scheme 1. Synthesis of low molecular weight liquid crystal containing amino functional group.
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Scheme 2. Synthesis of linear epoxy type liquid crystalline polymers (ELCPs).
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Scheme 3. Synthesis of crosslinked epoxy type liquid crystalline polymers (XTLCPs) with DA as crosslinker.

70eV, 0.8 mA %71 3lo|Al direct probe (DIP) &
T2 50-250 C HYE scandte] ZH3I¥ ot

s 23] Bapeke Waters 410 differen-
tial refractometer®} Waters 510 HPLC pump7}
Bl GPCYlA] Waters styragel HR 5E column
Agstd Ao}, gujEE THFE =g ed

2£% 1.0mL/mind|A polystyrene XFAIRE
AMgsld S HE 9 F g B el
FAR A T,, A4 doj2x % Ho|dg F
R3l7) 95kd Perkin Elmer DSC-7 % DuPont
TA 20008 AMgatgoh A& oF 5-10 mgg AHE-3}
Qoo 10°C/min9] 714 % YA == -20~
140 C S scansldl, T, € A Ho|2ke
22} 71QTA A PEgTh & e AR} 4
A 9 Rz i AA A8 texture MIHE AF
817] dslde £27t £0.1 C2 FEARE Mettler
FP82 hotstage & ZeissAtel H3 @n|Ze] #3}sle
g8

o o

30

éﬂl. al _T'_;-él'

gclo] NH,E 7(Xle XMEA Aol sdntd o
ol ®x FAA
phenylazo Jbenzonitrile?] FT-IR ¥4 A& 27
B -CN 3% 2% A 2% 5j=7} 2222.1cm™,
pheny! ringe] ¢i4le] 1601 cm™ o)A} aromatic CH
AA 7 aliphatic CH @4le] 2900-3100 cm ™ol A,
arC-0-alC <dalo] 1251 cm™to|l A vhebgoh. E3t
NMR 4] A3} -(CH,)e-710 2= 12782] Hell 2|
3l 537} 4.0 ppm, 3.4 ppm, 1.8 ppm, 1.5 ppmoliAl
ztzt 2:2:8:8¢] ¥l vreREdL, aromatic ringdl] 91
= 870e] Hell e}gt s =27} 7-8 ppm AlojoflA] yEh:
t}. Beilstein 2218 HlAE2 s alkyly] Wit o
= Brg skIE 4 ysdch 2en 94y Aae Al
Ak o)2x]7} C (59.08%), N (10.88%), H (5.22%)
olgd:, BAMXE C(60.02%), N(10.26%), H
(4.99%) & Yehth

4-{4-(6-bromohexyloxy)

Polymer(Korea) Vol. 21, No. 1, January 1997



"lF Epoxy Resin ¥4F A4 9o Az ¢ ¢5g Af

HC /

o

N
N N
CHy~CH—CH, | CH:—~Cl—CH,
AN 0 N 0/
TGl

NH,
f + CH;"CI]_ClhOCHzCHzOCH —CH—CH; + H, \
(€t No” RN o
(]
EGDE

At

(1) 80°C, 4hr

(2) 150 °C; 10hr

CN

ALC(6)

OH

H

1
—frlwCuz—,cncn,ocn,oizocufCH—cn;]‘fN—cnz—chnz
n

(CHy,  on
o]

Q

N

XATP(n) ;n=6,8

(Cllz)ﬂ %/ \(O

C"z \ﬂ/ SCHy— Cu—cuf}—

CN
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Figure 4. Polarized optical micrograph of AAB(6).

Table 1. Yield, Molecular Weight, Thermal
Transition Temperatures of Linear Epoxy Type
Liquid Crystalline Polymers (ELCPs)

Rx time  yield M,

: T,(C) Ty ("
Noo Ty ) (xaon 100 Ta(O)
EIL.CP-1 2 23.6 3.5 10.6 23.1
ELCP-2 4 45.7 3.0 14.7 30.9

ELCP-3 12 66.1 34 17.4 34.8
ELCP-4 20 92.9 5.6 26.5 43.0

E31th. ELCP AlS0) oA x-St o]
2= ARA AAH AAB(6)e] Ty 2R WA
vebdEd ol R AER dde AL Ul
NH, 2 cyano?}] Alo]d] polar interactionel] 2|3t
o] #Zgaly] A v F AA 3R (ELCP)
| A= steric effectd]] 2]3] o]2]3t interactiono)
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Table 2. Effect of Mol Ratio of Crosslinker on
The Transition Temperatures of Crosslinked
Type Epoxy Liquid Crystalline Polymers

mol ratio( %) XDKCP(6) XDLCP(8)
DA/AAB(n) To'C) TulC) TLC) TulC)

1/99 27.1 43.8 12.7 26.5
2.5/97.5 26.9 44.9 15.0 25.0
5/95 24.1 46.4 13.6 29.0
10/90 24.9 46.2 16.7 30.0
13/87 27.2 47.7 15.2 27.5

mol Ratio( %) XDKCP(6) XDLCP(8)
TGI/AAB(n) T, (C) Ty (C) T,(C) T(C)

2/98 18.8 36.0 12.7 27.1
5/95 16.9 324 13.7 32.6
10/90 17.7 33.7 18.5 32.4
20/80 16.7 28.3 13.5 32.5
30/70 - - — -
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Table 20} 7tuA 24 DAE A3l A€ 7h
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Table 3. Dependence of Phase Separation of
LMWLC (E7) on Initial Composition in the
Crosslinked Type Polymer Dispersed Liquid
Crystal Samples

composition (wt%)

sample No. E7/EGDE+DA Ty (C)
EDE-1 10/90 — )
EDE-2 20/80 -
EDE-3 30/70 —
EDE-4 35/65 61.7
EDE-5 40/60 60.8
EDE-6 45/55 60.7
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Figure 5. DSC thermodiagram of EDE-5.
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Figure 6. Effect of temperature on the phase separa-
tion of LMWLC (E7) in the crosslinked type polymer
dispersed liquid crystal samples (EDEs): (a)30.8 C,
(b)50 C, and (¢)57 C.
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