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Abstract—Syntheses and liquid-Crystallinites of thermotropic copoly (ester amide)s were investigated.
The three components melt polycondensation of 4,4’-dicarboxy-a, w-diphenoxyalkane as an A compo-
nent, 4-4'diacetoxybiphenyl as a B, and p-N-acetoxy-aminobenzoic acid as a C gave the thrmotropic
copoly(ester amide)s containing a flexible splacer in the polymer backbone. Diacetylated hydroquinone,
methyl hydroquinone, chlorohydroquinone, and phenyl hydroquinone were used as anthor B compone-
nts. A polymer(6BPAB) having 10 mol% of C component and hexamethylene spacer showed a typical
nematic texture between 245C(T,) and more than 360C(T;). The melting points of the members
of this series of polymers increased with decreasing methylene spacer.

The polymer structure and mesomorphic nature were examined by solid and solution PC-NMR
spectroscopy, cross polarizing microscopy with a hot stage, and X-ray diffactometry.

F&EHE polyamide®}t polyester= EpEfE Stk
K] ikt polymer24 2L HEHE BRI
=2

T, it BT e EER MR ol
8l A Qlow, WF EhRE EEtERE
Folshs @V ot 4 glo] f73tdRxla 9l
FEiE' "V olck. Thermotropic #dutE @ar T 2
Btel BEE BEmT & e &1 HREA
FES T3 AR ZA 2;res HEE Fo
Uth i ERE BENR mEYE MEE BAY
o2 g FHR Kk S5 Feli = shie Ef

ot} P a iy Ffiel d=FE EAE ¢ e
AES LEBREES] mams 7t ksl 3l
a3, EmE moF (g BEh e, Fe
SRLEL e T2 InTio] vmoiy e R
7t Qlct

A1 Z7HA] alkylene spacer& 7}Al+& thermotropic

mHtel AR AAEeAE B RasS T

copoly(ester amide)9} copolyamide® &/%3}e
polymer®] #aatEsl &S 7399 poly-
mer %9 amide f{7ro] ¥Wimslw ojx R A
Hshtte]l glolRle A& 4tk 22, amide #
&l BREESH= bezeneBdol| EREZ BAZ poly-
merel| A& amide &S WIAIAS HKatkel &

J. of Kor. Soc. of Dyers and Finishers, Vol. 2, No. 4(1990. 12)/ 237



16 KEHE - M- DA B2

e Ae wERstsith

K PR ERE HEE 9 AMeE
amide %% 2] monomerZ4] p-N-acetylaminoben-
zoic acidE 142 3= 35059 thermotropic
copoly(ester amide)& &Ak3ted, polymer®] Ziik
S FE At &4, X-4/EiT, CP/MAS g “C
NMR % %% “C NMRel| 9jslo] #5&5 #@ihst
gow, =3 HHIEEIRE KAsle] pEmEe 5
WREE BlEstdc)

2R B

2.1 Monomer?| g2 B4, Polymer2| FHEl

Monomer?] &3 BEE&KHME schemed Fig. 1ol
el i

a, w-bis(phenoxy)alkane-4-4'-dicarbonic acid, 4-
4'-diacetoxybiphenyl, diacetylated hydroquinone,
diacetylated methylhydroquinone, diacetylated ch-
loro hydroquinone, 18]1 diacetylated phyenyl
hydroquinone= HigR*¥ol| wels &pEdch p-N-
acetylaminobenzoic acidt Zr7rol #{HEst=  diol
{t&4-5 08-5F mol®] pyridineol| #fEsle] H5—
BIEo.2 st of 7]l 25-5(% mole] EKELESS
whnsto] 24B5RT EZEHIRA)A etanol 2A FIAES
gto] dgich monomer?) EFES “C NMR, 'H
NMR(## CDCL;, DMSO-de) ol 2)3te] f73lich

BRSS9 7H2 f&F o 2 dicarbonic acid L &4}
diacetyl &%, Zelal acetylb&%S mollt s
EES] BRI A ERESHAl JlEste] B B

MaacTy DM F
Er(CH, ), 8r ~miis:
130 °C sare

c
neosQen
e zocd(T)) .
<, OC\Q/O(C”z’. o@coo‘czws v o2ma.
£ oM =S4} reA
P —— MGOCOO(CNZ ))o@cooﬂ R

HCH 0T

e
= 2 s o °
nooc(\O}o [CEN )_o@ccou . Nacr:c<o>-';c'c~3 . HJ':&:’@/‘:C:HJ

2s(CH3005352H;0,380C

- CHicCon

—<~ g@o 'cnzr_c©g_\.J\,oC>:}_ {_O/@‘ﬂ_
B <

A

Fig. 1. Synthetic route of thermotropic copoly (eter
amide)s.
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Table 1. Thermal and Mechanical properties of Thermotropic Copoly(ester amide)s with o, o-Dioxyaikylene

KEH - £7% - LE B2

Spacers

Polymer Molar Ratio T,” T2 T-T,” yield Injection Tensile Tensile

n A B C o) T deg % temp C Strength Modulus

X 10°Kgf/cm? X 10%kgf/cm?

6BPAB 6 100 100 10 245 360< 115< 82 280 0.8 11
5BPAB 5 100 100 10 255  360< 105< 80 290 0.3 4
4BPAB 4 100 100 10 285  360< 75 77 300 1.0 13
3BPAB 3 100 100 10 295 360 65< 80 310 0.7 10
3HQAB? 3 100 100 10 282  360< 78< 77 310 0.6 6
Polycarbonate 0.7 ¢
Polyoxymethylene 0.72%
Poly(phenylene sulfide) 0.65"
Aromatic Polyester(Vectra) 19 18

a) Measured by a polarizing microscope equipped with a Mettler 84 hot stage.

b) Mesophase temperature range.
¢) Diacetoxyhydroguione as a B component.
d) From “Kobunshi Data Handbook”.
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Table 2. Thermal and Mechanical properties of Thermotropic Polyester with 1, 4-Dioxytetramethylene Spa-

cer
Polymer Molar Ratio T,” T« T-T,”  vyield Injection Tensile Tensile
A B C T deg % temp C Strength Modulus
X10°Kgf/cm® X 10%kgf/cm?

4CL 100 100 205 320 115 84 220 0.2 3
4HQ 100 100 308 340 32 86 315 0.3 5
4PH 100 100 207 - - 80 220 0.9 14
4BP 100 100 310 360< 50<C 82 320 1.0 14
4AME 100 100 250 360 90< 83 270 11 10

Polycarbonate 0.7 °

Polyoxymethylene 0.729

Poly(phenylene sulfide) 0.65”

Aromatic Polyester(Vectra) 1.9 18

a) Measured by a polarizing microscope equipped with a

b) Mesophase temperature range.
¢) From “Kobunshi Data Handbook”.
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Fig. 4. Photomicrographs of nematic phase from copoly (ester amide)s;
(A) Schlieren texture of 6BPAB, taken at 275C, (B) Threaded texture of 4BPAB, taken at
300C, (C) Droplets texture of 3BPAB, taken at 310
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22" [RF2) peak-& SyHEE|o| #2259l T, spacers] Fig. 5. 67.8 MHz “C-NMR Spectra of thermotropic
mivo] AN B g s o 2 g copoly (ester amide)s 6BPAB sample :
A Al o3 Hol e Ae ¢ 7 4l (A) Spectrum obtained by conventional pulse
9T} B2 K pRgeo) EErARNE Aol A 2.2 Hiyo) sequence, (B) Spinning side band free spect-
ErE) =) 9ba RSl 9t 7S 300C L koA rum obtained by TOSS pulse sequence, (C)
. Solution Spectrum in a mixture TCE-d? and
S & R polymers BUREES W HRER PFP at 27C.
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Fig. 7. Wide-angle X-ray powder patterns of thermot-
ropic copoly (ester amide)s BPAB series sam-
ple :

(A) n=6, (B) n=5, (C) n=4, (D) n=3.
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