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Abstract: Copolyeters consisted of p-oxybenzoly, naphthalene isomer and dimethyldisiloxyl group in different
comonomer sequences were synthesized by solution polycondensation and characterized. The naphthalene isomers used
in this study were of the 1,4 1,5, 2,6 and 2,7 naphthylene units. The inherent viscosities of the polymers were between
0.27~0.42dl/g and all of the polymers, with the exception of the 2,7-ordered copolyester, showed enantiotropic nematic
behavior. Annealing the copolyesters resulted in increasing molecular weights and degree of crystallinity of
crystallizable compositions. Ordered copolyesters exhibit significant differences in thermal transitions, thermal stability,

crystalline properties and liquid crystallinity when compared with the properties of the corresponding radom
copolyesters.
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Fig. 5. o-Phenylene “C-NMR spectra of (a) 2,6-
naphthalene random copolyester (b) 2,6-

naphthalene ordered copolyester.

Table 3. Properties of Copolyesters

esters
Polymer wt% C(66.12)  wt% H(4.75)
1,4 65.85 4.73
1,5 65.90 470
2,6 65.95 473
2,7 65.89 472

The values in parentheses are those calculated from
the chemical formulars.

Table 2. Elemental Analyses of the Random Copoly-

esters
Polymer wt% C(66.12)  wt% H(4.75)
1,4 65.98 47
1,5 65.31 472
2,6 65.58 4.70
2,7 65.61 471

The values in parentheses are those calculate from
the chemical formulars.

Polymer T, T AHm Ti i & DC LC
ninh? T C J/g T J/g C % phase
1,4 0.38 82 201 34 255 35 54 26 N
(0.27) (194) (3.3) (21) (N)
1,5 0.33 78 232 156 262 113 30 16 N
(0.35) (68) (205) (15) (13) (N)
2,6 0.38 73 210 2.6 274 34 64 17 N
(0.42) (69) (195) (28) (223) (2.3) (28) (12) (N)
2,7 0.36 93 9 No
(0.35) (82) (203) (1.8) (16) (N)

* Inherent viscosities of the polymers were measured at 40°C at a concentration of 0.1g/100ml in p-chlorophenol/phe-
nol/ TCE=40: 25: 35( w/w/w) mixture solvent. ® Degree of crystallinity. ¢ Liquid crystal phase; N stands for a nematic
phase and No for a no liquid crystal phase. The value in parentheses are those obtained for the random polymers.
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Table 4. Dependence of Annealing Time on Transi-
tion Temperature and Degree of Crystallin-

ity
Annealing 2,6 Random copolyester*

time,hr 7w T, C T C 4Hm J/g DC, %
0 0.32 69 195 28 12
3 72 208 3.1 16
7 72 210 36 20
15 0.48 73 214 47 22

2 Annealed at 175°C

Table 5. Dependence of Annealing Time on Transi-
tion Temperature and Degree of Crystallin-

ity

Annealing 2,6 Random copolyester*

time,hr 7w T, C T, C 4Hm J/g DC %
0 0.38 73 210 26 17
3 77 211 39 23
7 77 213 5.3 27
15 0.52 77 215 58 31

" Annealed at 185C
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dck. el AR AHF At w2t FLF Al
A AAHA, ¥ X2 oL & F 9oH,
X-ray 3|AFA 92 A|Zbel we}A] diffraction in-
tensity’} F7HE RoF3 o}k 53] o)F dif
fraction patterne] ¥efjs} A7} WA ¢k AL
ARFzo W Ho|x] 93 oA AAsew F
7tele Ae om|gd.
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Fig. 8. DSC thermograms of the 2,6 naphthalene
random copolyester before and after anneal-
ing. The annealing temperature was 175C.
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Fig. 9. X-ray diffractograms of the 2,6 naphthalene
random copolyester before and after anneal-
ing. The annealing temperature was 175C.
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Fig. 10. DSC thermograms of the 2,6 naphthalene

ordered copolyester before and after anneal-
ing. The annealing temperature was 185%C.

|
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Fig. 11. X-ray diffractograms of the 2,6 naphtha-
lene ordered copolyester before and after
annealing. The annealing temperature was
185¢C.
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(b)

Fig. 12. Photomicrographs for (a) 2,6 random co-
polyester (b) 2,6 ordered copolyester taken
at 215°C and 265C, respectively( magnifica-
tion: 200X ).
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+ 308~368Ceolx, 50% FHEALE(T™)e A
S+ 486~580C )=, ordered copolyesters] 7%

ph 516~560CE 2 gch.
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Table 6. Thermogravimetric Analyses of the Ran-
dom Copolyesters

Polymers To,C To™C T°%C W& %

1,4 308 395 486 36
1,5 342 425 528 44
2,6 368 462 576 48
2,7 344 428 580 50

Ty, To™ are the temperatures at which initial and 50
% weight loss, respectively, were observed. Ty™* is
the temperature at which the maximum rate of
weight loss was observed. W stands for weight per-
cent of residue remaining after the sample was heated
to 600°C.

Table 7. Thermogravimetric Analyses of the Or-

dered Copolyesters
Polymers Tp,'C To™C T C W& %
1,4 353 430 561 45
1,5 365 438 550 47
2,6 380 460 560 42
2,7 358 450 540 45

Tv, To*® are the temperatures at which initial and 50
% weight loss, respectively, were observed. Tp™ is
the temperature at which the maximum rate of
weight loss was observed. WR stands for weight per-
cent of residue remaining after the sample was heated
to 600°C.
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