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Abstract : The themal properties, morphology, mechanical properties and gas permeability of the blends
of poly (amic acid) PAA) and poly (o—hydroxyamides) (PHAs) having pendant group was investigated.
The 5% weight loss and major weight loss of the blends occurred in the ranges of 348~407 C and
589~615 C upon a heating process. After a thermcal annealing, the tensile strength and initial modulus
of blends increased 3.7~52.9% and 34.4~70% from the value of pure PAA, respectively. Especially
the tensile strength and modulus of the PAA/MP—PHA=9/1 showed the highest values(97.5 MPa and
2.67 GPa, respectively), which were 53 and 70% higher than those of pure PAA. The fine PHA domains
were found to be uniformly dispersed. The interfacial adhesion between PAA and PHA was identified
to be good. The gas permeabilities of PAA/M—PHA blend increased with M—PHA contents.
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Scheme 1

Table 1. General Properties of the Polymer Precursors

Polymer precusors Tinh® T2 (C) AH(J/g)
PAA 2.31 167 426
M—-PHA 0.74 328 95
MP-PHA 1.06 297 180

#nherent viscosity was measured at a concentration of 0.1 g/dL in
DMAc or DMAC/LICl at 35 C. *Endothermic peak temperature in DSC
thermograms.

A Z7aigom, ol gol9] 5k DMAC 894 0.1 gldL
Solek, BASEC) A5 BYL 2A5P] Slalol Ak 1Skl
TAAFe] DSC(DSC 2010)S o83} ?%’—T £ 10 C/min®=

3lo] 30~450 C7H Sl on, Tt 9 Rhe 2Als)
7] 98l TAAFS] TGA(TGA 2050) 2 o]g3lo] A 5-9)7131]

A 5245 10 CT/min®E 50~900 CT7HA] A3S 313
BAvSe] ZAA AAESLS AR Y8l UTM (Shimdzu) &
0] €310] 5 mm/minC 2 AEY 7T/ Z2A3l0] AT, 7] B
A, el AE) ghe Tekith BUse] REes B
o) sheh e s Sl AR AL Fof Yol FH3] A B
o] QJojUyr= o j]s} gdste] Ao Aol TS gold
< Hitachi S—4700 SEM& o]-g-5}0] #2191t}

EUEES] VA F

N5 579517] $J519] gas permeation analy—
zer (BS Chem. GPA2001) S9! A}g310] 25 2] L5004 O,
COg, N2 71A1 tiste] S7ds3ith

sputtering Al &

z

dut J EE

=l

S HTA Y US| UMY ME. B ATl AHE PAA

d
= — T
¢} M—PHA, MP-PHA?] 13 % 4 dutzel EAS Table 1



Poly (amic acid) & PBO #A7-A¢] EA= A=

=3
9 E4

79

Table 2. Solubility of Polymer Precursors and Blends in Various Solvents
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Figure 1. DSC thermograms of (a) PAA, (b) PAA/M—PHA=
9/1, (c¢) PAA/M—-PHA=8/2, (d) PAA/M—-PHA=7/3, (e) PAA/
M-PHA=6/4, (f) PAA/M—PHA=5/5, and (g) M—PHA.
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Figure 2. FT—IR spectra of (a) PAA, (b) PAA/M—-PHA=5/5,
and (c) M—PHA after thermal annealing (KBr).
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Table 3. TGA Results of Blends

Composition Tso? 7ym™?  Residue (%)
() () at 900 C
PAA/M—-PHA=10/0 576 626 51
PAA/M-PHA=9/1 390 604 48
PAA/M-PHA=8/2 366 600 47
PAA/M-PHA=7/3 359 598 46
PAA/M—-PHA=6/4 352 594 42
PAA/M-PHA=5/5 348 589 39
PAA/M—-PHA=0/10 344 409 30
PAA/MP—PHA=9/1 407 615 49
PAA/MP—PHA=8/2 383 612 48
PAA/MP-PHA=7/3 365 609 46
PAA/MP—PHA=6/4 359 605 45
PAA/MP-PHA=5/5 350 604 41
PAA/MP—-PHA=0/10 347 412 37

35% weight loss temperature in TGA thermograms. “Maximum weight
loss temperature in DTG thermograms.
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Figure 3. TGA thermograms of PAA, M—PHA, and PAA/MP—
PHA blends.
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Figure 4. TGA thermograms of PAA/M—PHA=5/5 as a func—
tion of annealing time.

(o)

Figure 5. Scanning electron micrographs of (a) PAA(X30000), (b) M—PHA(X30000), (c) PAA/M—PHA=7/3(x10000), (d)
PAA/M~—-PHA=7/3(x40000), (e) PAA/M—PHA=5/5 (X30000), and (f) PAA/MP—PHA=6/4(x40000).
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Figure 6. Mechanical properties of blends. (a) tensile strength,
(b) initial modulus, and (c) elongation.
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