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Abstract  Poly(o-hydroxyamides)(PHAs) copolymers having oligo(oxy ethylene) pendant in the main chain were
synthesized by solution polycondensation reaction at low temperature. Copolymer precursors were studied by
fourier transform infrared(FT-IR), differential scanning calorimeter(DSC), thermogravimetric analyzer(TGA),
universal testing machine(UTM) and limited oxygen index(LOI). The inherent viscosities of the PHAs measured
at 35C in DMAc or DMAC/LICl solution were in the range of 0.74~1.42 dL/g. Solubility of the precursors
with higher oligo(oxy ethylene) unit was increased, but the PBOs were nearly insoluble in a variety of solvents.
The degradation temperature of the copolymer precursors was recorded in the ranges of 408~664T in nitrogen
and char yields showed 13~59% values at 900°C. The mechanical properties and flame retardancy of copolymer
precursors decreased with higher oligo(oxy ethylene) unit.
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[Fig. 1] FT-IR spectrum of the CP-5(KBr).
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[Fig. 2] 'H-NMR spectrum of the CP-5(DMSO-ds).

[Table 1] Inherent viscosity and film quality of PHAs

PBO precursors inh” film quality

CP-1 1.17 dark brown, flexible
CP-2 1.42 ”

CP-3 1.40 "

CP-4 1.80 "

CP-5 0.79 yellow,flexible
CP-6 0.74 yellow,flexible

“Inherent viscosity was measured at a concentration of 0.5
g/dL in DMAc at 35C.
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[Table 2] Inherent viscosity and solubility of the PHAs

and PBOs

Polymer Solvent

code DMAc NMP DMF DMSO Pyridine THF m-cresol H,SO4
CP-1  ow ow ow oW x x x ¢}
CP2 oM OwL oW Ow) x * x o
CP-3 oM Om Oom oW x * x O
CP4 O@mL) OmL) OL) O x x * o
CP-5 @) (o] o @] x A x 0
CP-6 o O (0] (¢] x A x o
PBO 1 X X X X X X X X
PBO 2 X X X X X X X A
PBO 3 X X X X X X X A
PBO 4 X X X X X X X A
PBO 5 X X X X X X X A
PBO 6 X X X X X X X A

O : soluble, O(L) : soluble with LiCl A : partially soluble, x : insoluble,
DMAc : N,N-dimethylacetamide, NMP : N-methyl-2-pyrrolidone, DMF :
N,N-dimethyformamide, DMSO : dimethylsulfoxide, THF : tetrahydrofuran
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[Fig. 3] IR spectra of CP-4, and PBO 4
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[Fig. 4] DSC thermograms of CP-4 and PBO 4 at a
heating rate of 10%C/min.
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[Fig. 5] DSC thermograms of PBO precursors.
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[Fig. 6] TGA thermograms of PBO precursors at a heating
rate of 107C/min.

[Table 3] Thermal properties of the PHAs

PHA Tpa AH TiO%b Td:"axc Resi(oiue at
(C) J/g) () (C) 900C(%)
CP-1 278 84.0 431 664 59
CP-2 325 18.6 365 425 43
CP-3 321 27.3 364 422 36
CP-4 320 75.4 363 421 29
CP-5 329 66.6 361 421 24
CP-6 328 95.0 336 408 13

“Endothermic peak temperature of DSC thermograms,
"10% weight loss temperature in TGA thermograms,
‘Maximum weight loss temperature of DTG thermograms.
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GPa®] k& ZH=T}{18].

[Table 4] Tensile strength, initial modulus, and elongation
values of PHAs

Initial Strength Elongation

Modulus(GPa) (MPa) (%)
CP-1 ; . .
CP-2 5.8 58.1 5.8
CP-3 32 539 13.6
CP-4 2.1 47.6 21.2
CP-5 1.9 35.0 36.0
CP-6 0.6 19.8 51.9
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1,4-phenylene©]
820] 2AH|Z Z318 2R CP5Y Aot 350
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[Table 5] LOI values of PHAs

PHA LOI(%)
CP-1 -
CP-2 26.5
CP-3 25.7
CP-4 252
CP-5 237
CP-6 18.0
4. BE

2 AtellA FE T 2 353 AAE 4
2 A ois] AR dite o 2ok 94
PHAs2 FT-IR 2 'H-NMRS-& £3)] 342 &<l 3}
o} 0|59 AT 0.74~1.17 dL/ge] ZHS B, o]
= PHAs: 97 1123} B1So| o]s) PBOsZ SFda] A
2ke AS FT-IRS S3f Rlstyict.
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