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Abstract: A series of poly(hyroxyamide)s (PHAs) was prepared by direct polycondensation reaction of 4,4'-(2,3-pyri-
dinedioxy)dibenzoic acid and/or isophthalic acid with 3,3’-dihydroxybenzidine. The yield percentages of the products were
high, and the inherent viscosities of the polymer in DMAc solution at 35°C were 0.31-0.59 dL/g. All PHA polymers were
found to be soluble in polar aprotic solvents such as DMAc, DMSO, NMP, and DMF. On the other hand, LiCl was required
to dissolve IPHA-1 in aprotic solvents. Poly(benzoxazole)s (PBOs) were partially soluble in conc-H,SO,; IPBO-4, -5, and
-6 were partially soluble in NMP only when LiCl was added to the solution, and the solution was heated. The PBO polymers
showed a maximum weight loss in the temperature range of 654-680°C, and the char yields at 900°C under nitrogen atmo-

sphere exceeded 63%.
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Figure 1. FT-IR spectrum of IPHA-4 (KBr).
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Figure 2. '"H-NMR spectrum of IPHA-4 (DMSO-de).
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PHASs9] inherent viscosity 2} TFH5¢] 2 film quality o] oj$t
W8S Table 1o Ech M= 34 AAHA &=
DMAcE AR, 9] FX= 0.1 g/dL=z sho] g-3fi
A P BAESS AAST 35°Ce] 28204 Y5t
t}. inherent viscosity 52 0.31~0.59 dL/g HY o =S 2
Aot SEA=S BEFAH AFRE U] Atz
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Table 1. Inherent Viscosity and Film Quality of PHAs

- Ninh Film Quality
(dL/g) PHAs
[PHA-1 0.59 Brittle
IPHA-2 0.38 slightly Brittle
IPHA-3 0.33 slightly Brittle
IPHA-4 0.36 Flexible
IPHA-5 0.31 Flexible
IPHA-6 0.55 Flexible

A& & 25 BuE F35HA go| AzEHeH,
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Table 2. Solubility of the PHAs and PBOs

polymer Solvent®
code DMAc NMP DMF DMSO Pyridine THF TFA H,SO4
IPHA-1 o(L) o(L) o(L) Oo(L) A x A O
IPHA-2 o) o) o) ¢) A x A )
PHA IPHA-3 (@] (@] (@] O A x A O
IPHA-4 o) o) o) e) A x o) )
IPHA-5 (@] (©] (@] (@] A x (@] (@]
IPHA-6 o (©] o o AN x o o
IPBO-1 X X X X X X X A
IPBO-2 X X X X X X X N
IPBO-3 X X X X X X X A
PBO
IPBO-4 X A x X x x x A
IPBO-5 X A X x X X X A
IPBO-6 X A X X X X X A

O: soluble, A: partially soluble, x: insoluble, O(H): soluble on heating, O (L): soluble with LiCl, DMF: N,N-dimethyformamide, DMSO:

dimethylsulfoxide, THF: tetrahydrofuran, TFA: trifluoroacetic acid
“solubility was tested with 10 mg sample in ImL solvent
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7] Gl AL FeE A P, X7 FatollAnt B Ao
2 SAHAY &2 72 A &3] SefEe S8
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stof BARE Q] o] &5 AL oxazole 12)7F FAEH= 29
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Figure 3. DSC thermograms of PHAs at a heating rate of 10°C/
min (in Ny).
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15°C A= ZopE Bt UM F5dAEY 423t
258 H| w3 B 283°Cof|A] 290°C & pyridinedioxy T
9 F=7t 57 S P S eV S AR B
of FQot. ol A= ¥y Gt 2=7t FHA 24
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Figure 4. FT-IR spectra of IPHA-4 (KBr): (a) Not annealed; (b)
370°C for 30 min.
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2 dAtollA da2js} ¥k-g o]F PHAs7} PBOsZ A eHe
A2 2el57] YA FTIR 242 4 25k DSC
Aol AR 3 F DA 2] Wit 59 FTIR A8 =S Fig-
ure 49| B¢t} 3000~3500 cm™' o 4] —-OH &} -NH stretching
5= 1329} 1655 cm™! 9| 4] amide ZAge] C=0 stretching &
S 928 BREd, dns e o Fols dFH 2
o] AF2hR| a1 1544, 1461, 1305 2 1052 cm™' oj|A] oxazole a
7o) B4 F4 139 CNI} C-Oo) T T2
geolgtozn BE PBOE AZE LS &

Figure 5%} Table 39]] PHAsS] TGA %;._—oH '1.1—]' 0] o]
gt 23S 2ot Figure 4 @ JAoA HQl viel Zo] &
= %A 2 FFAS0] TR F DAY E B4

Hof 230tk A WA &3l A= di=F 200~375°C7HA] H 9]

Table 3. Thermal Properties of PHAs and PBOs

Weight (%)
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Temperature (°C)

Figure 5. TGA thermograms of PHAs at a heating rate of 10°C/
min (in Ny).

daeE]3} ghgof osiA ol WA Urts SAE B S
Ao ool A A dgE DSC g 2o dua3} bt
2= téHsl} o=k dAgict. s} vhgA] Eo] A|AE
2ZFES AAN) B 23 AAH o2 6.6~10.3% 0]
A = 11]74 Q=0 gj2F 9.4~13%2 UlZF 2~3% A=
ol AA H Aoz Hoj=t ol= FeA & F Al
oA AAEA] £t &) T2 T2 E¢E fEOR
5 A 28 A= di=F 450~600°C HYAE B
o]F9 =t PHAs7} PBOsZ H3e o] FE3a)|7} H&= +
HE omgttt. o] F17ke] HE T4 wiH-& EH IPHA-1
o] 739 4173t gk o] F oL H& S AT}
650°C o|% ZA3] Bajx AL R on, [PHA-69] A
= g3}t ¥k o] % ¢F 500°C o] IPHA-1 3} v]w3f] 4
fHoz dAus] EalEe FAS Bk olyd a2
char =553 I3t IAE A=t Bl ee A7 &
ARtk oF 200°C A& 22 BE ol A +29
FAA e 71R1E = Ao 2 AYZ-E ) Table 30 2Ql Ty ma &E
E2 TGA AFE 53 DTG A4 gL a2l ek
669~689°C 2 H AT} o]t AHa] A Zo|A BA Lo
Fdfel 228 Yuldts AR w2 WEAAT ¢ EA4L

Ir o rlr fu

o

1}-

‘l:l‘ o g

2 i
fVL

oX M gL RIr

PHA PBO
code T, AH Tiond Tama Char yield at code Tiov’ Tama’ Char yield at
(°C) /g (°0) (°C) 900°C (%) (°C) (0) 900°C (%)

IPHA-1 277 136 322 689 55.9 IPBO-1 651 671 63.0
IPHA-2 283 189 345 671 58.9 IPBO-2 652 673 69.9
IPHA-3 288 163 345 675 59.2 IPBO-3 643 680 68.0
IPHA-4 283 152 354 675 57.6 IPBO-4 627 680 66.4
IPHA-5 290 131 377 669 58.4 IPBO-5 617 666 70.8
IPHA-6 292 116 407 675 57.6 IPBO-6 576 654 68.8

“Endothermic peak temperature of DSC thermograms.
°10% weight loss temperature in TGA thermograms.
‘Maximum weight loss temperature of DTG thermograms.
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Figure 6 I} Table 39]] PBOs2] TGA G E3=A I T =
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Figure 6. TGA thermograms of PBOs at a heating rate of 10°C/
min (in Ny).
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Figure 9. XRD patterns of PHAs.

IPBO-1

IPBO-2

IPBO-3

IPBO-4

Intensity

IPBO-5

|PBO-6

26
Figure 10. XRD patterns of PBOs.
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