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The new Copolymers which contain Flexible Spacers in the Main Chain.
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Abstract : The new copolymers which contain flexible spacers in main chain were prepared and
their properties were studied. the copolymers were synthesized in the melt polymerization melted
from diacetoxynaphthalene isomers, a,@-bis(4-carboxyphenoxy) alkanes and p-acetoxy benzoic acid
in the molar ratio of 1:1:2 and characterized for the effects of structure of naphthalenediol isomer
moieties and the spacers on thermal crystalline and liquid crystalline properties of the resulting
polymers. Diacetoxy naphthalene isomers were used 1. 5-1. 6-2. 6-and 2. 7-disubstituted ones and
the spacers was either tetramethylene or decamethylene,

The polymer was characterized by elemental and spectropic analysis, differential scanning
calorimetry (DSC) on a polaring microscope, wide-angle X-ray diffractometry and
thermogravimetry (TGA). There glass transition temperatures (Tg) and melting temperature (Tm)
on the structure of the naphthalenediol isomer moieties and the length of the spacers.

The presence of spacers was found to the helpful in crystallization of 1. 6-naphthalenediol
copolyesters,

The presence of amide group in the backbone chain of polymer was found to increase transition

temperature, crystallization, thermal stability of polymers but to decreas solubility.

I.ME8

ooz P g £2 vjde] od
FHEE 23 e ole F7INEE F ¥ 5%
A=t JMEE o ARAHEREH FEE B3
H 5 A dEe F AHE AX FHY F
Y A Feie] Aoz He AYH Y H
Y EedaEH 20 dF A7t @83 JYHD
Aoyt obF AAHN dFAHe] Eie WA &
o. FAke 44 EdaEEe HFd %L v
A F e 84€ 93 77 ey A2 Hd
A 2o gAY A ATV g
diHE Heje] vl iui=e AeA
2 aAE dE dFYY EYuEd Dol
TEFA MY T AN AR € 9
Aol mlAle g g AP QU

g EeolaEEe] 2 §3E& 2 4R34
2 B3R Fe F9 WA BFo] EAo} ¥
< FAE 7HEe7] AsA o 71A] wEEel
AN=SRed?™ o] F 714 o) 2dd Az
BoPHE B 4uE® old HE esieA 2
ArdMe AEA BT TRAE K974
HAdg T dE A Ze A2 p-od
EAWMEAT ao-v 2(4-7t2 EA 3 5 A)) S H
o2 712 FFE HoHEAGEER oYM ES
7t A3 N2 &% SINAM TEEAE
2z @

0 9 9 ¢ °
2 cryd o»@ Zon+imod-he ecu,'y_‘o@gouucu,co{@@ oley,

n = 4.5 and 10

-cH______.fOW 4o i!v}o-ﬁ—(@m‘cu,ho«@-g}—w{x o~< »—%—v

COPOLYESTER

—-255-



2 374

A FHAe g F Y @A
oz} 71818y FxREEE AL F de wEE
A2 Tz Holrt thE EWE]
g X3sta sl

FAHA e Aot v=ZEd AEHR o wet
ZEA9 93 4 AR, @ XL £ AN
Sl tis] ol® %L FertE oy AR 2
AbgtaLAL gt

X, YE UYZEd e 289 E #A %

AYel BATZE YAsly] AsiA EAe] do)
7} Rt} Fopsin} WaEyaler 2 AIE F
BEES AR 2 9 A5 w2 =A%
o] AITE FABloo} &I o|FAF ot BT
Ze 1 A35E FYAFIY B2 o e 43
A5 2AY 44 B33 5 2§ EAEL &
A FERLL FIAFA o] A3 B A
3 Folojof &lm ojF IFE Feov HANAME
AR e AT oz WU Y A F
Aol 93te] A3pedof gt

o] of EA7re] ol UF FiT A=W F
7331 B}gHE e §Hol AA S sl &8
H Fox AYY $£F0T FERH RS ¥A
3A] 23}

Aozt 7t F oz dojux ertE e
B e Alge) disiAM 7HE Y ARS P
kg ol7l WAt AR o] Yehe Tl
7VE BEsioior T Aotk

ARA Z¢A A AT ol B§
do| Ft} Hg Aozt BPA Yobr FHEAR
oA =L HolAE Folry] oL g Joru

BEB{LEER

AzEr) ol PR FHEFEH(NMR) 5 A
&3efo} g}

I.a#
1. Alet & 717
1-1, Ao
NESAGZEAL AldrichAte] AEFE e

2 AAF A AL 4-3=EA N 2L FlukeA F
124948 Hom tHRuY G} 4-HSEA Nz
Aoge Aldicht AES BAg] AT, 5T
MIEEE wakodl 1714 23 W BEFo}
v ShinyAb 1A% ek

2-2. 717

R 3 NMR A®EH2 7}7} Perkins-Elmer A}
9] IR 13103} Varan EM360AE AH-3ty &%
#Huo)7& 7193 Mettler FP-57F A8 LeitzA}2]
Ortholux& %t} DSCx Dupont 9102 TGAE
Perkin-Elmer TGS-& A&£393, X-847+
ShimadzuAte] JEOLJDX-808 vt

2. chixie} Bt

2-1. aw-ulA(4-7F2BAH HA]) 4 FABRIE
E 1200g8 9% o2 500mio] =21 gl 110-
B A(4-FEEEAH=A]) U7 4705g8 ¥ 647
¢ BFA F Ao YIFE R YAHE Y
EFQe] A3 g8 wrA 7HE o 3§
AL 7hal AI3IAZ) A FAAA ] AT

TRANSMISSION(%)

Fig 1. IR spectrum of 1, 10-bis(4-carboxyphenoxy) decane(KBr)
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Fig 2. IR spectrum of p—acetoxybenzoic acid(KBr),
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Fig 3. NMR spectrum of p—acetoxybenzoic acid(CDCh),
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Fig 4. IR spectrum of diacetoxynaphthalene(KBr),
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Fig. 5. NMR spectrum of 2, p—diacetoxynaphthalene
(CDCh).
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Fig. 6. IR spectrum of 2,7/4—copolymer(KBr),
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Fig. 7. IR spectrum of 2,7/5-copolymer(KBr).
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Table 1. Results of Elemental Analyes of 1, 5-and
2,6—Polyesters

Polymers Elemental Analyses, Wt %
XY/Z C H 0
154 | o %) 0
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tsno | ) e 08
254 | e e v
265 | o ) @
260 | o oo o

The values in parentheses are those calculated for the
chemical formulas.
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Fig. 9. DSC thermograms of x, y/4~polymers obtained
from the second scan. Heating rate was 10C
/min,
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Table 2. Properties of X Y/4-series Polyesters

Polymer T Te Ta T Ti 4H 4H! DC*®
XY T Tinh C C T Ranfe | KJ/mole | KJ/moe | %
- 107 84 274 - - 0.7 - 5
15 170(3) 132 89 273 - - 12 - 8
170(6) - 50 73 - - 12 - 10
- 0.60 75 - 312 36 - 16 0
16 150(3) 085 77 167 312 57 09 25 8
150(6) - 80 175 308 66 14 31 10
- 092 68 202 312 50 13 16 11
26 180(3) 135 72 208 33 80 17 25 27
180(6) - 72 211 324 87 18 35 30
- 085 7 175 285 72 14 08 9
27 150(3) 105 71 175 297 85 18 44 12
150(6) - 71 176 297 92 20 47 9

* The values in the Parantheses are annealing Period in Hrs.

* The values were estimated from the endotherm areas on DSC thermograms.
* The “mole” represents the values for the average ropeating unit.

¢ Degree of crystallinity.
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Table 3. Properties of X,Y/5-series Polyesters
Polymer T T, T, T T, i aHy DCE
XY C Tinh C T T Ranfe | KJ/moke | K}/moke | %
- 074 76 . N - - - 0
15 16003) 0% 75 199 2% 87 14 17 3
5 063 82 - - - - - 0
16 13503) 086 & 154 294 94 05 62 6
2 - 1.08 69 199 284 %0 09 29 8
6 180(3) 12 70 200 298 103 12 13 18
» - 062 72 161 2% % 12 29 3
! 14503) 063 74 163 2% 107 14 58 9
Table 4. Properties X,Y/10-series Polyesters
Polymer T: T Tm T T 4H? 48P DC*
X, Y T Tinh T T T Ranfe | KJ/mole | K}/moe | %
- 076 &8 151 - - 06 - 3
15 14503) 106 ) 160 - n 20 - 13
- 074 3 161 320 0 08 17 8
16 12003) 084 69 161 21 81 11 22 15
" - 065 69 186 - - 09 - 15
' 16003) 106 69 187 297 62 15 08 0
- 062 74 155 298 50 16 01 14
27 149003) 065 78 156 29 & 15 18 15
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Fig. 12. TGA thermograms of the 2.86/Z-polymers,
(a)Z=4, (b)Z=5, (c)Z=10.
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